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ABSTRACT 

This thesis is concerned with implementing a compiler for 

the computer language ALGOL 60. Th2 compiler contains two 

passes that are syntax directed followed by a third code 

generating pass. 

Imbedded in the syntax for pass 1 and pass 2 are 

"actions" that are subroutine calls that perform the actual 

compilation. All declarations are analyzed in pass 1 and 

stored in tables for use by pass 2. Pass 2 rereads the 

source program and generates a modified Polish postfix 

intermediate code. Pass 2 also determines the proper 

sequence of "coercions" to apply. These coercions 

transform one data type into another and an extensive set of 

coercions is provided by ALGOL 680 Determining the proper 

sequence of coercions to apply in a particular case is not 

trivial and an algoritlli~ that determines this sequence is 

presented. 

A garbage collector is described for use in ALGOL 68 
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programsr This garbage col.le~tor collects all ALGOL 68 

data types and requires no push-down stack. 

The purpose of this thesis was to see if practical 

compilers for ALGOL 68 could be written. It was found that 

such a compiler could be written but that there were some 

language features that could be modified to simplify the 

compiler writing task. 
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INTRODUCTION 

Surnmary 

The computer language ALGOL 68 is defined by 

[Wijngaarden, A. van {Ed.), Mailloux, B.J., Peck, J.E.L., 

Koster, C.H.A., Numerische Mathematik, 14, 79-218 {1969)]. 

The purpose of this thesis is to develop a practical 

compiler for the language. 

The structure of the language inherently requires that 

the compiler be two-pass, since operators and identifiers 

may be used before their declaration. This compiler is 

essentially two-pass. 

Both passes are syntax-directed. The syntax was derived 

from the report and is an LR(1) production scheme which is 

original in this thesis. The semantics for both passes are 

embedded in the syntax in the form of actions. In pass 1 

the semantics {actions) are mainly concerned with 

constructing the symbol table. In pass 2, the actions 

generate an intermediate output code, which is a modified 

Polish postfix form that is easily converted to the desired 

machine code. The particular intermediate language is 

original and was devised for this thesis. {In this 

implementation, pass 3 performs the conversion to HIS-G635 

machine code.) 

ALGOL-68 provides an elaborate set of coercion rules for 

converting values from one mode to another. Determining in 

a specific instance the correct coercions to apply can be 
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quite complicated. In this thesis, an original and 

elaborate three part algorithm performs this task, and 

appears in pass 2 (a posteriori mode routine, coercion setup 

routine, compile coercion routine). 

Also original in this thesis is the garbage collector, a 

part of both the compile time and run time storage 

allocation functions. The garbage collector is interesting 

in that only one bit per word is required for supplementary 

storage in order to carry out the "collection" process (no 

stack is required). 

Brief description of ~LGO~ .§_§_ 

ALGOL 68 is a new language developed from the experience 

gained from ALGOL 60 and has many similar features 

[Wigngaarden, A. van (Ed.), Mailloux, B.J., Peck, J.E.L., 

Koster, C.H.A., "Report on the Algorithmic Language ALGOL 

68 11
, Numerische Mathematik, 14, 79-218 (1969)]. The block 

structure of ALGOL 60 is retained as well as most of the 

other features. One difference is that statements in ALGOL 

60 are generalized into clauses in ALGOL 68 and are defined 

to have a value. It is therefore possible to enter a new 

block or range in an arithmetic formula in ALGOL 68 while 

this can be done in ALGOL 60 only with a procedure. 

The 'for' loop in ALGOL 68 is a little more restrictive 

but allows a more efficient implementation. The value of 

the running variable or any of the loop parameters cannot be 



3 

modified, so the loop can be set up once and none of the 

loop parameters will change. 

ALGOI.J 68 defines all of the input/output conventions 

including formatted and formatless and binary input/output. 

Even file opening and closing routines are defined. 

One of the major additions in ALGOL 68 is its concept of 

mode. Instead of a finite list of types for values that 

can be manipulated by the program, there are an infinite 

number of types called modes of data that a program could 

manipulate. These data types or modes are defined in a 

recursive fashion and include all of the data types found in 

ALGOL 60. There are also modes specifying higher precision 

than normal and modes specifying structures, procedures, and 

unions. 

A value whose mode is structured consists of an ordered 

collection of values of various modes arranged in fields. 

This collection of values can be manipulated as a unit, or 

the individual constituent values can be manipulated by 

specifying the tag associated with the field. By using 

structured values complex numbers and general list 

structures are handled by ALGOL 68 in a natural way. 

Procedures are values that are actually algorithms or 

routines. Procedure values may be used as elements of 

arrays or structures or may invoke the routine which is 

their value. This invocation may be recursive. Since 

there is no label mode in ALGOL 68, the procedure mode is 
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used for this purpose. Such a procedure is a routine that 

causes a jump to the specified label. In this way the 

environment problems associated with labels are handled by 

the procedure environment handling methods. 

The procedure linkage has been improved in ALGOL 68. 

Since the mode of all values is known at compile time and 

the mode of all formal parameters is also known, all 

necessary mode converting code can be compiled and no checks 

at run time need to be performed. The concept of call by 

name in ALGOIJ 60 is not used in ALGOL 68, but any formal 

parameter can be declared to be a procedure. This causes 

the actual parameter to be turned into a procedure (if it is 

not already one) which is executed each time the procedur,2 

calls on it. This carrys out the effect of the ALGOL 60 

call by name. 

One important feature of ALGOL 68 is that the modes of 

all run time values are known at compile time. However, it 

is sometimes desirable to determine modes at run time. A 

united mode is a mode that represents a value that can be 

one of a list of modes. At run time tests can be made to 

determine which mode a united value really is. This test 

must be performed before using the value so the mode of all 

values at run time is still known at compile time. 

New operators can be declared in ALGOL 68 so vector 

calculations can be written as compactly as numerical 

calculations. Operators are similar to procedures with one 
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or two formal parameters. 

ALGOL 68 allows the programmer to generate very general 

list structures, but the programmer is given no way to free 

a particular structure. Instead, a garbage collector is 

used to free all memory that the program can no longer use. 

This makes it impossible for the programmer to inadvertantly 

free a structure that will be used again. 

Arrays in ALGOL 68 are similar to those in ALGOL 60 and 

allow arrays with elements of any mode. Arrays of 

structures or procedures are allowed. By slicing an array 

either an element of the array or a subarray can be 

obtained. 

ALGOL 68 contains several constructions designed to make 

the language more convenient to use. There is a 'case' 

clause that is similar to a conditional clause except that 

an integer selects one of several clauses to be executed. 

The value of a case clause is the value of the clause 

executed. 

ALGOL 68 is careful to distinguish between the concepts 

of declaring an identifier and allocating memory. In ALGOL 

60 declarations accomplish both, and these two functions are 

inseparable. In ALGOL 68 declarations assign meaning to an 

identifi~r but do not allocate space for a value. 

Generators allocate memory but are not associated with any 

identifier. Of course a declaration can associate a 

generator with an identifier but this is not necessary. 
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Generators can be used to generate new elements of a list 

structure whose access is through other elements of the list 

structure. 



BRIEF DESCRIPTION OF THE COMPILER 

General overview 

The compiler is divided into several sections. There is 

the input preprocessor that reads the source program 

character by character and combines groups of characters 

into useful syntactic units. This is the only routine that 

manipulates source program characters. Both pass 1 and 

pass 2 use the input preprocessor to read the source 

program. 

Pass 1 reads the entire source program using the input 

preprocessor and constructs tables containing all 

declarations in the program. Pass 1 also constructs a 

table with entries for every left parenthesis, vertical bar, 

and left bracket in the program. This table will be used 

by pass 2 to enable it to choose the proper syntax for a 

closed clause~ 

At the end of pass 1 several of the tables constructed 

during pass 1 are cleaned up. Mode indications are 

replaced by the modes to which they ref er in the mode table 

and duplicate modes are combined. Some definitions in the 

DEF table are spurious because of pass 1's limited context 

sensitivity and these are deleted. The length of values of 

all modes is calculated and stored in the mode table. 

Patterns for all modes are also generated. 

Pass 2 then rereads the entire source program via the 

input preprocessor and generates intermediate compiled code 
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in table CODE. This intermediate code resembles Polish 

code and contains pointers to the definition tables so that 

the following pass is not concerned with any analysis. 

Pass 2 contains all of the coercion routines that determine 

all coercions to be applied to coercends and their order. 

Both pass 1 and pass 2 are syntax directed by a syntax 

written by the author. The syntax used for pass 1 and pass 

2 are in the appendix together with a description of all the 

actions contained in the syntax. 

Pass 3 reads the intermediate code generated in pass 2 

and compiles machine code. At the end of the compiled code 

pass 3 adds loader information which contains patterns for 

all values used by the program and all external symbol 

definitions and references. Pass 3 also contains a mode 

cannonizer that genere~tes cannonical forms for modes so that 

identical modes in different programs can be recognized by 

the loader with a simple compare operation. 

The loader then loads all necessary library programs, 

binds them together, and executes the resulting code. When 

the program exits the job is terminated. 

Source Erogram ~~ 

Since it would be cumbersome to use a syntax analyzer to 

analyze each character of a program, a small input 

preprocessor is used to buffer the analyzer from the source 

program. It combines one to several characters of the 
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source program into a single syntactic unit which it 

presents to the syntax analyzer. Thus, the analyzer can 

deal with units such as identifiers or numbers without 

having to construct these units out of characters. The 

preprocessor operates as a finite state machine with its 

next state determined from the current state and the current 

source character. On the basis of its state the 

preprocessor can cause the source character to be added to 

an internal string, skip a source character, back up the 

source string one or two characters, or look up its internal 

string in a symbol table and give a pointer to the entry to 

the syntax analyzer to analyze. 

Every tine the preprocessor is called it returns a 

pointer to an entry in the symbol table {STAB) • This entry 

contains a pointer to the string that was matched and a 

pointer to a chain of definitions for the symbol. Routines 

that call the preprocessor never have to deal with source 

program characters as the pointer to the symbol table entry 

contains all the information about the symbol. 

The syntax analyzer 

The syntax analyzer is a small routine that analyzes the 

source program and calls the various routines necessary to 

compile it. It does this by attempting to match the source 

program to a production of 'PROG'. This is done by 

matching the source program against the successive 
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alternatives of 'PROG'. As each alternative is composed of 

names of other productions, the algorithm is recursive. 

The syntax consists of a set of production rules. Each 

production rule has a name and a list of alternatives. 

Each alternative is a list of elements. An element can be 

the name of a production rule or an action. All actions 

are subroutines that return either 'OK' or 'FAIL'. The 

action of the syntax analyzer can be described as a program 

with the following steps: 

1. Initialize S to be a pointer to the first element 

of the first alternative of the production rule 'PROG'. 

2. If S points to an action then transfer to it. 

If the action returns 'OK' then go to step 4. 

action returns 'FAIL' then go to step 6. 

If the 

3. If S points to the name of a production rule then 

push the pointer S onto the control stack, make S point 

to the first element of the first alternative of the 

production rule pointed to by S, and go to step 2. 

4. OK: If there are no more elements in the 

alternative of the production pointed to by S then pop 

the top of the control stack into S and repeat this step. 

5. Step pointer S so that it points to the next 

element in the current alternative and go to step 2. 

6. FAIL: If the pointer S does not point to the 

first element of an alternative then the syntax analyzer 
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fails and a terminal error message is printed. 

7. If there is another alternative after the 

alternative pointed to by S then make S point to the 

first element of the next alternative and go to step 2. 

8. Pop the top of the control stack into S and go to 

step 6. 

There are two types of actions used in the syntax. One 

type of action is a subroutine that performs some function 

of the compiler and always returns with 'OK'. 'l1he other 

type of action is a match action and examines the next 

syntactic unit from the input preprocessor to see if it 

matches a syntactic unit specified by the match action. 

it does not match, the match action returns with 'FAIL' 

otherwise the input preprocessor is advanced one syntactic 

unit and the action returns with 'OK'. 

Since the analyzer fails if a 'FAIL' return occurs 

anywhere except at the first element of an alternative the 

syntax is arranged with match type actions as the first 

element of each alternative except possibly the last. The 

other elements of an alternative are then made up of actions 

that usually return 'OK' or names of production rules. 

The syntax can be considered as a program with the first 

element of an alternative being a conditional statement and 

the rest of the elements of the alternative being a sequence 

of statements to be executed. Actions correspond to normal 
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statements, ~d names of production rules correspond to 

recursive subroutine calls. Since the control stack is 

stacked and unstacked as production rules are entered and 

exited, actions can use the control stack for temporary 

storage provided that no such storage is left on the control 

stack at the end of an alternative. Such storage 

corresponds to local storage of a recursive procedure. 

Another stack, called the working stack, is provided for 

temporary storage that does not appear and disappear as 

production rules are entered and exited. The allocation in 

this stack is under the sole control of the actJ.ons. It is 

mainly used to construct lists whose length is not known 

initially. This is accomplished by storing a pointer to 

the current top of the working stack in the control stack. 

The elements of the list are then successively pushed on th0 

working stack~ The pointer to the old top of the working 

stack is retrieved and all of the words added after this 

point are elements of the list. St~uctured and united 

declarers are constructed in this manner. 

Tables used by the compiler 

There aie several tables that are constructed and used by 

the compiler. Since the size of these tables is unknown at 

the start of compilation, these tables must be allocated 

dynamically. There is a table allocation routine that will 

allocate any specified number of words at the end of any 
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table. To do this it may have to move adjacent tables to 

make room. Consequently, all program references to any 

table must be relative to the base of the table as the table 

may be moved at any time. 

Two of the tables are actually stacks and the allocator 

maintains both a table control word and a top of stack 

pointer for these tables. For the other tables, the 

allocator maintains only a table control word. A table 

control word consists of a pointer to the base of the table 

and its current length. 

The tables are used to store information accumulated 

during each pass and pass it on to the next pass. Since 

the compiler can be described in terms of how it constructs, 

changes, and references the tables, a short description of 

each table is now given: 

WORK (working stack) 

This is a stack which is used by actions during passes 1 

and 2 and by some of the cleanup routines in pass 1.5 to 

store temporary information. Its stacking and unstacking 

is controlled by the actions. 

STACK (control stack) 

This stack is used by the syntax analyzer to remember the 

state of the surrounding parse. It is also used as 

temporary storage by some actions during pass 1 and 2 and by 
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some of the cleanup routines in pass 1.5. 

MODE 

This table contains entries that represent modes. In 

final form all modes are pointers to an entry in this table 

and all constituent modes of a mode are also represented as 

pointers to this table. 

BOUND 

This table contains entries that represent bound 

information of array declarers~ 

mode and a bound table entry. 

DEF 

Declarers refer to both a 

Entries in this table represent declarations in the 

source program. Entries in this table are chained together 

and represent all possible definitions for a given 

identifier or indicant. Entries representing declarations 

in the same range are also chained together. 

PROG 

This table records the parenthesis structure of the 

source program. It is used by pass 2 to anticipate to a 

limited degree the structure of the source program. Every 

left parenthesis, left bracket, and vertical bar in the 

source program creates an entry in this table. 
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STAB 

This is the symbol table. Each entry contains a pointer 

to the external character representation of the symbol and a 

pointer to its definition chain in the DEF table. 

!TAB 

This is the identifier table and contains the character 

strings of all symbols in the source program. 

CODE 

The intermediate code generated during pass 2 is placed 

in this table. 

LBL 

Internally generated labels are integers. During pass 3 

this table is used to store the address of a label and a 

pointer to a chain of addresses that should have this label 

as a value. 

GEN 

The machine language object code and associated loader 

information are put in this table during pass 3. 

TYPE 

A template for every value to be used by the object 

program is stored in this table. These templates will form 
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part of the loader information generated at the end of pass 

3. 

zzz 

This table contains instruction sequences for standard 

prelude operators. It is used by pass 3 in generating code 

for the standard operators. 

SDEF 

This table contains a list of symbols defined by the 

program. This table is mainly used when creating a new 

library procedure. 

An advantage of organizing all dynamic memory together is 

that no individual table will run out of space unless there 

is no space for any table. There is also no problem of 

guessing how much space should be allocated to a given 

table. A possible disadvantage is that table references 

are slower because all references are relative to a base 

word requiring extra additions and subtractions to change 

relative table references to absolute references and vice 

versae 



PASS 1 

It is the job of pass 1 to build the MODE, BOUND, DEF, 

and PROG tables. Every time a left parenthesis, vertical 

bar, or a left bracket is encountered in the source program 

an entry is created in the PROG table. Encountering a left 

parenthesis or a left bracket causes the routine SRNGE 

(start range) to be entered. This routine stores several 

words in the control stack including a pointer to the entry 

just created. When the matching right parenthesis or 

bracket is encountered these saved words will be restored 

from the control stack by the routine ERNGE (end range). A 

vertical bar is treated as a combination right parenthesis 

and left parenthesis~ EPJ'JGE also st.ores i.n the table entry 

the number of commas, colons, and semicolons since the last 

left parenthesis, left bracketi or bar not contained in any 

nested set and a flag indicating whether or not the clause 

is a procedure denotation. The PROG table is used by pass 

2 to determine whether a left parenthesis is the start of a 

procedure denotation, parallel clause, serial clause, etc. 

Declarations can only occur after a semicolon, left 

parenthesis, vertical bar, or comma following another 

declaration. There are four types of declarations: mode, 

priority, operation, and identity. Mode declarations have 

three forms: 

MODE X = 

STRUCT X = 

17 
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UNION X = 

These forms can be recognized by the use of one of the 

reserved words 'MODE', wSTRUCT', or 'UNION' followed by an 

unreserved word. When one of the above forms is 

encountered, the mode following the equal sign is evaluated 

and an entry in the DEF table is created defining X as a 

mode indication whose definition is the mode and bound just 

evaluated .. 

Priority declarations have only one fo~m: 

PRIORITY X = 

This form can be recognized by the presence of the reserved 

word 'PRIORITY'. When this form is recognized an entry is 

made in the DEF table defining X to have a priority equal to 

the digit following the equ2.l sign. 

Operation declarations have two forms: 

OP X = <procedure denotation> 

OP {<mode sequence>)<mode or empty>= 

Both of these forms can be recognized by the presence of the 

reserved word 'OP'. The two forms can be distinguished by 

whether or not the symbol following •opr is a left 

parenthesis. If it is the second form then an entry is 

made in the DEF table defining X to be an operator with the 

procedure mode specified by the symbols between the 'OP' and 

the '=' If it is the first form then the entry is made in 

the DEF table defining X to be an operator but no mode 

specified. P .. fter the mode of the procedure denotation is 
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known then this procedure mode is inserted in the table 

entry. 

Identity declarations come in several forms: 

<mode> X 

<mode> X = 

<mode> X := 

PROC X = <procedure denotation> 

PROC X := <procedure denotation> 

where <mode> is any mode declarer. Unfortunately it is 

impossible in Pass 1 to distinguish identifiers, mode 

indications, and operators from each other making it 

impossible to identify <mode> .. This problem is 

circumvented by treating anything that could possibly be a 

<mode> as one. This can result in some spurious 

declarations but these will be discovered in pass 1.5 and 

deleted. <mode> can only start with one of the following 

constructions: 

REF 

STRUCT 

UNION 

PROC 

<unreserved word> 

If it is any construction but the last two then the mode can 

be evaluated with no problem. In the last case an entry is 

made in the MODE and BOUND tables defining the unreserved 
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word to be a mode indication. An entry can now be made in 

the DEF table defining X to be an identifier whose mode and 

bound have just been calculated. If an equal sign does not 

immediately follow X then the mode has a reference inserted 

in front of it. 

When 'PROC' is the first symbol then the situation is 

complicated5 If the 'PROC' is followed by a left 

parenthesis then it is a mode and can be handled like the 

other modes. When there is a construction like "PROC X =", 

then if a procedure denotation follows the 'PROC', it should 

be considered to have the same mode a.s the procedure 

denotation; otherwise, its mode is procedure void. There 

is explicit syntax to handle all of the cases involving the 

symbol 'PROC' • Also, if a closed clause is encountered 

that is not a procedure denotation, it is arbitrarily 

assigned the mode procedure void as an aid to this syntax. 

Labels are declared as follows: if the construction "X:" 

is encountered outside of a pair of brackets, X is declared 

to be a label. Label declarations are treated as identity 

declarations whose mode is the pseudo mode M$LBL. 

Except for potential declarations and constructions 

entered in the PROG table pass 1 ignores all other symbols 

in the source program. There is a production rule for 

'JUNK' that skips all sequences of operators, identifiers, 

and modes, and this production rule is used whenever a 

declaration would be impossible. 
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It is possible in a sequence of declarations to omit the 

reserved word or mode in the second and following 

declarations if it is the same as in the first declaration. 

For example: 

PRIORITY + = 6, - = 6; 

is the same as: 

PRIORITY + = 6, PRIORITY - = 6; 

After processing a declaration a check is made to see if the 

declaration is followed by a sequence like ", X =". If it 

is then these symbols are processed as another declaration. 

Otherwise, the production rule for DEC is used. 

At the end of pass 1 all modes, priorities, operators, 

and identifiers have been defined and for each an entry in 

the DEF table has been made with the definition and the 

range for which the definition is valid. Since every entry 

in the PROG table contains a pointer to another entry in the 

PROG table for the surrounding range, the proper definition 

of any symbol can be found by looking for a definition in 

the current range and working out from there. 



PASS 1.5 

After the declaration tables have been constructed in 

pass 1 it is necessary to clean them up before pass 2 uses 

them. This "cleanup" is accomplished by a set of routines 

called "pass 1.5" which is not really a pass at all. 

Since pass 1 puts an entry in the DEF table for anything 

resembling a declaration all spurious declarations in the 

DEF table must be removed. Mode, priority, and operation 

declarations can be accurately recognized during pass 1 and 

are correct. The problem arises with constructions like "X 

Y" where 'X' may be a mode indication. and "X Y" a 

declaration declaring 'Y' to be an identifier of mode 'X' or 

'REF x I. 'X' might also be a unary operator in which case 

'Y' is not declared to be anything. To discover which case 

is true the routine looks up 'X' in the symbol table. If 

'X' is a mode then the declaration is good. If 'X' is a 

priority or an operator then the declaration is spurious. 

If 'X' is an identifier then the declaration is spurious if 

the declaration for 'X' is not spurious. In the last case 

the routine calls itself recursively. If the declaration 

for 'X' is not spurious then the declaration for 'Y' is 

spurious. Otherwise, the spurious declaration for 'X' is 

deleted and another definition for 'X' is sought. When all 

of the identifier definitions have been checked all spurious 

declarations have been eliminated. While this routine is 

checking for spurious declarations it also checks for 

22 
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symbols that are multiply defined in the same range. If 

' 
two definitions for the same symbol are found in the same 

t 

range, a message is printed and one of the definitions is 

deleted. 

Once the DEF table is corrected, the MODE and BOUND 

tables can be corrected. This routine finds every entry in 

the MODE or BOUND tables that is a mode indication. These 

entries should be replaced by the definition of the mode 

indication. When a mode indication entry is found the 

indication is looked up in the DEF table and its definition 

discovered. The entry in the MODE or BOUND table is then 

replaced by an 'XFER' entry that has a pointer to the true 

mode or bound. When this routine is completed all mode 

indications have been replaced by an 'XFER' entry pointing 

to an equivalent entry. 

At this point the MODE table is correct although a single 

mode may be represented by several entries in the MODE 

table. It is necessary in pass 2 to be able to tell if two 

modes are equivalent. This routine replaces all but one of 

the entries referring to the same mode by 'XFER' entries. 

An 'XFER' entry contains a pointer to another mode table 

entry. A pointer to a mode table entry is made 'unique' by 

examining the table entry to which it points. If the table 

entry is an 'XFER' entry then the original pointer is 

replaced by the pointer found in the mode table entry. 

This process is repeated until the entry pointed to by the 
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mode pointer is not of type 'XFER'. Two pointers refer to 

the same mode if they are both made unique and then ref er to 

the same mode table entry. The routine that changes 

selected entries in the mode table to type 'XFER' is based 

on an algorith.m by c. H. A. Koster who makes the 

observation that two modes are equivalent if they cannot be 

proved to be dissimilar. The algorithm works as follows: 

1. If the two modes are of different types e.g., 

STRUCT and UNION, then the modes are not equivalent. 

2. If the two modes are of the same type and length 

(two STRUCTs with the same number of fields) then the two 

modes are postulated to be equivalent and the two modes 

are equivalent if and only if all of the constituent 

modes and tags are equivalent or postulated to be 

equivalent. 

3. If two modes are equivalent then all postulates 

made to show the equivalence are true. 

This equivalence algorithm is applied to every pair of modes 

in the MODE table. If the two modes are discovered to be 

equivalent then one of the modes is replaced by an 'XFER' 

entry pointing to the other mode. When this routine is 

completed there is a unique entry associated with every mode 

of the source program. This algorithm must terminate 

because each step postulates two modes to be the same. 
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Since this can be done only a finite number of times before 

all given modes are postulated equivalent, the algorithm 

must terminate. 

The next routine scans the DEF table for all label 

definitions. It assigns a unique integer to each label. 

The next routine scans the mode table and enters in every 

valid entry the length of a value of the mode and a pointer 

to a pattern (stored in the TYPE table) for the value. The 

routine operates according to the following principles: 

1. All primitive modes have their lengths and types 

predefined. 

2. All procedure modes have a length of 4 and a 

pattern pointer 'PROCT'. 

3. All structure modes have a length that is the sum 

of the lengths of its fields and a pattern that is the 

concatenation of the patterns for its fields. 

4. All united modes have a length one more than the 

length of the longest constituent mode and a pattern of 

two words the first of which is 'UNT1' and the second is 

minus the length of the longest constituent mode. 

5. Reference modes that do not refer to row modes 

have~ length of 1 and a pattern of 'PTR'. Reference 

modes that do ref er to row modes have the same length and 

pattern as the row mode to which it refers. 

6. Row modes have a length of 4n + 1 where n is the 
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number of dimensions of the row mode and a pattern of n + 

1 words. The first word of the pattern is 'PTR' and all 

the rest are 'QUAD'. 

The next routine rewinds the source file and prepares the 

input preprocessor to reread the source program. 

This is the end of pass 1.5. 



PASS 2 

Pass 2 rereads the source program and, with the help of 

tables constructed in pass 1, generates a Polish-like output 

code that completely describes the computation indicated by 

the source program. There are several constructions that 

pass 2 must recognize in the source program and each will be 

discussed separately. The constructions are: 

Identifiers 

Labels 

Primitive denotations 

Slices 

Calls 

Selections 

Generators 

Monadic formulas 

Dyadic formulas 

Assignations 

Conformity relations 

Identity relations 

Casts 

Serial clauses 

Conditional clauses 

Case clauses 

Conformity case clauses 

Parallel clauses 

Procedure denotations 
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Declarers 

Declarations 

28 

Each of the above constructions produces appropriate Polish 

code so pass 3 does not have to make any further reference 

to the source program. The coercion process and the 

operator identification routine are major parts of pass 2 

and are described separately in their own section. 

During pass 2 the control stack is used for temporary 

storage during the interpretation of a syntax alternative. 

The working stack is used during the compilation of 

declarers to store partially constructed declarers in the 

same manner as pass 1. The main use of the working stack 

is to store five word blocks that describe a value in the 

run time stack. 

block is: 

The format of a five word value control 

[type flag, number of parallel values] 

[mode of value] 

[location and length of code calculating value] 

[lexicographical level bit word] 

[-5, 0] 

The value control blocks stored in the working stack during 

pass 2 mirror the values that will appear in the local run 

time sta~k when the object program is executed. 
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Identifiers 

Identifiers cause a 'O$IDENT' code word with a pointer to 

the DEF table for the identifier to be added to the 

intermediate code. A value control block is pushed onto 

the working stack containing the mode of the identifier. 

Labels 

A label is compiled by adding a 'O$LBL' code to the 

intermediate output with a parameter that is unique. 

References to the label will use the same unique number. 

Primitive denotations 

Primitive denotations are all denotations except 

procedure denotations. This includes integral, real, and 

string denotations. The character string representing the 

denotation is converted to an appropriate internal 

representation (as converting a number to floating point) 

and an entry in the DEF table is created for the denotation 

containing the internal representation. Then a 'O$DENOT' 

code is added to the intermediate code with a pointer to the 

newly created DEF table entry. A value control block with 

the mode of the denotation is pushed onto the control stack. 

Slices 

A slice is a primary followed by a left bracket followed 

by a list of indexers separated by conunas followed by a 
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right bracket as "A[B, I : J AT K]". A slice is compiled 

by first compiling its primary and weakly coercing it to a 

row or reference to row mode. Then a 'O$SUB' code is added 

to the intermediate code followed by the code generated by 

compiling the indexers in sequence followed by a 'O$BUS' 

code with the mode of the resulting slice. 

The code generated by each of the indexers depends on the 

type of the indexer. If the indexer is empty (i.e., 

contains no bounds) a 'O$VEPTY' code with the position 

number of the indexer is added to the intermediate code. 

If the indexer is a subscript then the subscript is compiled 

and strongly coerced to integral and a 'O$VSBCT' code with 

the index position added afterwards to the intermediate 

code. The value control block for the coerced subscript is 

then deleted from the working stack. If the index position 

is a trimmer then.each bound in the trimmer is compiled and 

strongly coerced to integral. Then the intermediate code 

for each bound is followed by 'O$VLWB' for a lower bound, 

'O$VUP~' for an upper bound, and 'O$VNLWB' for a new lower 

bound. The value control block for the bound is then 

deleted from the working stack. 

For example, the slice: 

A[B,,:C,D:E AT F] 

compiles as: 

[primary A] 

SUB Beginning of subscript expression 



[tertiary 

VSBCT 1 

VEPTY 2 

[tertiary 

VUPB 3 

[tertiary 

VLWB 4 

[tertiary 

VUPB 4 

[tertiary 

VNLWB 4 

BUS mode 

B] 

C] 

D] 

E] 

F] 
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First indexer is subscript 

Second indexer is empty 

Third indexer contains upper bound 

Fourth index contains lower bound 

Fourth index contains upper bound 

Fourth index has new lower bound 

Mode of slice 

Pass 3 actually calculates all of the bounds before starting 

any indexing operations. 

Calls 

Calls consist of a primary followed by a list of units 

surrounded by parentheses. The primary is supposed to be a 

procedure and the units are its actual parameters. A call 

is compiled by compiling its primary and firmly coercing it 

to a procedure mode. A 'O$MSCW' code is then added to the 

intermediate code. The list of units surrounded by 

parentheses is compiled as a parallel clause which is a 

structure display. This display is then strongly coerced 

to a structured mode having the modes of its fields the same 

as the modes of the parameters of the procedure. Both the 
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value control block for the display and the procedure are 

deleted from the working stack. A value control block 

having the mode of the result of the procedure is then 

pushed onto the working stack and a 'O$ENTER' code with the 

result mode is added to the intermediate code. 

Selections 

A selection consists of a tag followed by the symbol 'OF' 

followed by a secondary. A pointer to the tag symbol in 

the STAB table is stored in the control stack. The 

secondary is then compiled and weakly coerced. The tag is 

recovered from the control stack and the mode of the coerced 

secondary is examined. The mode must be either struct( ••• ) 

or ref struct( ••• ). If it is not there is a source program 

error. The structured mode is searched for a field whose 

tag matches the given tag. If no such field is found it is 

a source program error. If the mode of the coerced 

secondary is struct( ••• ) then a 'O$SELCT' code is added to 

the intermediate code. Otherwise a 'O$RSLCT' code is 

added. The field number of the desired field is also added 

to the code. The top value control block in the working 

stack which corresponds to the coerced secondary has its 

mode changed to the mode of the selected field. If the 

original mode was a referenced mode then the new mode is 

changed to a reference to the mode of the field. The code 

'O$ETC' with the mode of the value control block is added to 
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the intermediate output. 

Generators 

Generators appear in the source program as declarers. 

When a declarer in the source program is recognized by the 

syntax as a generator, a value control block is pushed into 

the working stack with a mode of the declarer. A code word 

'O$LGEN' for a local generator or 'O$HGEN' for a heap 

generator containing the mode of the generator is added to 

the intermediate code. Then a 'O$BOUND' code with a 

pointer to the BOUND table entry of the declarer is added to 

the intermediate code. 

Monadic formulas 

A monadic formula is an operator followed by a secondary. 

A pointer to the STAB table entry for the operator is stored 

in the control stack. The secondary is then compiled. 

The pointer to the STAB table entry for the operator is 

retrieved from the control stack and the operator 

identification routines are called. 

Dyadic formulas 

In th~ case of dyadic formulas the syntax does not parse 

the source program into proper components. To parse a 

program correctly would require the operator syntax to be 

repeated ten times - one for every priority level possible 
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for an operator. It would also require matching "priority 

five operator" which is not convenient. Instead the syntax 

parses dyadic formulas from left to right and lets the 

actions compile the proper code to group operands in the 

proper sequence. Whenever the syntax recognizes a dyadic 

operator it obtains the priority of the operator and calls 

the operator identification routine to compile any previous 

higher priority dyadic operators. Then a value control 

block of type 'W$OP' is pushed onto the working stack. 

This value control block refers to the previous 'W$OP' value 

control block if any and contains the priority of the 

operator and a pointer to the operator's STAB table entry. 

Whenever the end of a dyadic formula is encountered in 

the source program all dyadic operators in the working stack 

are compiled by assuming a following priority zero operator 

and calling the operator identification routine. This 

assumed operator is never stored in the working stack. 

Assignations 

An assignation is a tertiary followed by a 'becomes' 

symbol (':=') followed by a unit. The tertiary is compiled 

and softly coerced. The mode of the coerced tertiary is 

remembered in the control stack. The unit is then compiled 

and strongly coerced to a mode that is the mode remembered 

in the control stack dereferenced once. The top two value 

control blocks in the working stack are combined into one 
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and a 'ASGN' code is inserted in front of all code for the 

assignation and a 'ASGNE' is added after all codea Each 

code has the mode of the assignation associated with it. 

The mode of the assignation remembered in the control stack 

is then deleted. 

Conformity relations 

Conformity relations allow the programmer to discover the 

current mode of the value of a united value and make this 

contained value available to the programmer. 

conformity relation: 

A ::= B 

In the 

The tertiary B is to be evaluated first. If the current 

mode of the value of B can be assigned to A (if the mode is 

correct) then it is assigned to A and the value of the 

conformity relation is true. Otherwise no assignation 

takes place and the value is false. Notice that the 

tertiary B is evaluated before the tertiary A and that A 

might not be evaluated. This backwards elaboration 

requires some branching back and forth to make the 

elaboration order correct. If the '::=' symbol is replaced 

by a'::' symbol the meaning is the same except that the 

assignation never takes place and the left tertiary is never 

evaluated. 

code is: 

TRA 

The intermediate code generated for the above 

#1 Generated label 
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MREF Allocate space 

LBL #2 Generated label 

CONF mode Mode of tertiary 

TF #3 Generated label 

MREF Allocate space 

[tertiary A] 

CASGN ref mode Do assignation 

TRUE Get true value 

TRA #4 Generated label 

LBL #1 Generated label 

MAX Protect temporary memory 

[tertiary B] 

CONE Save pointer to B 

TRA #2 Generated label 

LBL #3 Generated label 

FALSE Get false value 

LBL #4 Generated label 

Conformity relations are unique in that they require a run 

time execution different from the order in the source 

program. 

Identity relations 

An idP.ntity relation consists of a tertiary followed by 

either a':=:' or a':/=:' followed by another tertiary. 

The two tertiaries are compiled. A value control block of 

type 'W$BAL' with a count of two is then pushed onto the 
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working stack. The coercion routine is called to calculate 

the a posteriori mode of a soft coercion applied to the top 

value control block in the working stack. This is the mode 

to which both tertiaries are to be coerced. Each tertiary 

is then coerced separately to this mode. The working stack 

now contains three value control blocks from the identity 

relation: two value control blocks for the two tertiaries 

and the 'W$BAL' value control block. These three value 

control blocks are combined into one block and the mode is 

set to boolean. For example, the identity relation 

A :=: B 

compiles as: 

[tertiary A] 

[tertiary B] 

IS 

Casts 

Casts consist of a virtual mode declarer followed by a 

colon followed by a unitary clause and surrounded by 

parentheses. The unitary clause of the cast is compiled 

and then strongly coerced to the mode specified by the 

declarer. 

Serial clauses 

Serial clauses are made up of declarations, labels, and 

clause trains. All of the declarations must occur before 
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the first label or end of a clause train. A clause train 

is made up of a sequence of units. A serial clause is 

compiled by compiling its constituents in sequence. 

Whenever a unit that is not the last unit of a clause train 

is compiled the value of the unit is strongly coerced to 

void and all value control blocks associated with it are 

deleted from the working stack. When a serial clause is 

completely compiled, the working stack contains value 

control blocks arising from the final units of the clause 

trains. A value control block is now pushed onto the 

working stack of type 'W$BAL' that contains a count of the 

number of clause trains in the serial clause. When the 

serial clause is coerced the collection of value control 

blocks will be replaced by one value control block for the 

serial clause. 

Conditional clauses 

A conditional clause has the form: 

(A\B\C) 

where A, B, and C are serial clauses. The serial clause A 

is compiled and strongly coerced to boolean. A transfer 

false code is generated that transfers to a generated label. 

All valu~ control blocks associated with the serial clause A 

are deleted from the working stack. The serial clause B is 

then compiled. It is followed by a code to unconditionally 

transfer to a second generated label and a code to define 
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the first generated label. The serial clause C is then 

compiled followed by the defining of the second generated 

label. A value control block of type 'W$BAL' with a count 

of two is then pushed onto the working stack so that the 

coercion routines will coerce B and C simultaneously. The 

resulting intermediate code is as follows: 

[serial clause A] 

TF #1 Generated label 

[serial clause B] 

LBL #1 Generated label 

[serial clause C] 

If a conditional clause has its last clause missing then 

an else clause consisting of 'SKIP' is assumed and the 

conditional clause is compiled in the normal manner. 

Conditional clauses can be extended by using 'thenf' or 

'elsf' symbols ('\:'). These extensions are handled in an 

identical manner as the basic conditional clause. 

case of an 'elsf' symbol as in 

( A' B \.: C \ D \ E) 

In the 

the serial clauses C, D, and E are a conditional clause that 

is the else clause of another conditional clause. 

conditional clauses are compiled in the same way. 

case of t.he 'thenf' symbol as in 

( A \: B' C 'D ) 

Both 

In the 

the serial clauses B, C, and D form a conditional clause 

that is the then clause of another conditional clause. The 
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B, C, and D clauses are compiled into a conditional clause 

in the normal manner but the outer clause is missing an else 

part. A 'SKIP' is compiled for the else part then the 

outer conditional clause is compiled in the normal manner. 

Case clauses 

A case clause is similar to a conditional clause except 

that the clause to be executed is selected by an integral 

value rather than a boolean value. 

clause is: 

A,B,C,D,E) 

An example of a case 

A and E are serial clauses and B, C, and D are unitary 

clauses. The serial clause A is compiled and strongly 

coerced to integral. A 'CASE' code with an argument of n 

followed by n + 1 'TRA' codes are then generated where n is 

the number of unitary clauses separated by commas in the 

case clause. All value control blocks associated with the 

A clause are then deleted from the working stack. The 

unitary clauses B, c, and D are then compiled with labels 

inserted in front of each unitary clause. A value control 

block of type 'W$BAL' with a count of n is then pushed onto 

the working stack. Then the serial clause E is compiled 

and a lahel inserted in front of this compiled code. A 

value control block of type 'W$BAL' with a count of two is 

then pushed onto the working stack. 

The resulting intermediate code has the following form: 
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[serial clause A] 

CASE 3 Number of unitary clauses 

TRA #4 Generated label 

TRA #1 Generated label 

TRA #2 Generated label 

TRA #3 Generated label 

LBL #1 Generated label 

[unitary clause B] 

LBL #2 Generated label 

[unitary clause C] 

LBL #3 Generated label 

[unitary clause D] 

LBL #4 Generated label 

[serial clause E] 

If the last serial clause is missing then a SKIP is assumed 

and compilation proceeds normally. 

Conformity ~ clauses 

A conformity case clause is a case clause except the 

selection of the clause to be executed is determined by a 

set of conformity relations. 

case clause is: 

The format of a conditional 

(A, BI c ::= D' EI FIG 'H 
This is equivalent to the following clause: 

( A : := D 'E 

\: B : := D' F 



\: C : := D \ G 

\ H ) 
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This example should execute by first evaluating the tertiary 

D and then checking whether or not it conforms to A or B or 

C and doing appropriate assignments and transfering to the 

appropriate clause E, F, G, or H. 

generated for the above example is: 

The intermediate code 

TRA #1 Generated label 

MREF Allocate space 

LBL #2 Generated label 

CONF mode Mode of tertiary 

TF #3 Generated label 

MREF Allocate space 

[tertiary A] 

CASGN ref mode Do conformity 

TRA #6 Generated label 

MREF Allocate space 

LBL #3 Generated label 

CONF mode Mode of tertiary 

TF #4 Generated label 

MREF Allocate space 

[tertiary B] 

CASGN ref mode Do conformity 

TRA 

MREF 

LBL 

#7 

#4 

Generated label 

Allocate space 

Generated label 
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CONF mode Mode of tertiary 

TF #5 Generated label 

MREF Allocate space 

[tertiary C] 

CASGN ref mode Do conformity 

TRA #8 Generated label 

MREF Allocate space 

LBL #5 Generated label 

TRA #9 Generated label 

I.BL #1 Generated label 

MAX Protect temporary memory 

[tertiary D] 

CON~ Save pointer to D 

TRA #2 Generated label 

LBL #6 Generated label 

[tertiary E] 

TRA #10 Generated label 

LBL #7 Generated label 

[tertiary F] 

TRA #10 Generated label 

LBL #8 Generated label 

[tertiary G] 

LBL #10 Generated label 

TRA # 11 Generated label 

LBL #9 Generated label 

[tertiary H] 



LBL #11 
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Generated label 

If the last clause is missing a SKIP is assumed and 

compilation proceeds normally. 

Parallel clauses 

Parallel clauses consist of a list of unitary clauses 

separated by commas and surrounded by parentheses. 

Parallel clauses can be used as either row displays or 

structure displays. In either case code is generated for 

each of the constituent unitary clauses and a set of value 

control blocks is pushed onto the working stack for each of 

the unitary clauses. When all of the unitary clauses have 

been compiled a 'W$PAR' type of value control block is 

pushed onto the working stack that contains a count of the 

number of constituent unitary clauses in the parallel 

clause. This collection of value control blocks will be 

combined into a single value control block by the coercion 

routines. 

The compiler considers the actual parameters pack in a 

procedure call to be a parallel clause. This allows the 

coercion required for the actual parameters to be done by 

the same coercion routines as do the structure displays. 

Procedure denotations 

Procedure denotations consist of a list of formal 

parameters surrounded by parentheses followed by a possible 
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mode and a colon and followed by its body. Each formal 

parameter causes a 'O$FORMP' code to be generated with a 

pointer to the DEF table entry of the formal parameter as 

its argument. The modes of the formal parameters are 

successively stored in the working stack. After the formal 

parameters are scanned the mode of the result is scanned and 

also stored in the working stack. The list of modes of the 

formal parameters in the working stack and the mode of the 

result are considered to represent a procedure mode whose 

parameter modes are the same as the modes stored in the 

working stack and having the same result mode. This mode 

is found in the mode table and a pointer to the table entry 

in the mode table representing this mode is stored on the 

control stack. The list of modes representing the formal 

parameters are then deleted from the working stack. The 

body of the procedure is compiled causing value control 

blocks to be stored in the working stack representing its 

value. The mode of the body is recovered from the mode of 

the procedure denotation stored in the control stack and the 

body is strongly coerced to this mode. Then the mode of 

the procedure is recovered from the control stack and the 

routine PCDR is called to make a procedure value out of the 

body. For example, the procedure denotation: 

(REAL X} REAL : X 

generates the following Polish code: 

TRA _,. # 1 Generated label 
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EPDN #2 Generated label 

LL L LL of scope of procedure 

SRNGE R Range of procedure denotation 

FORMP x Formal parameter 

I DENT x Body of procedure 

ERNGE R Range of procedure denotation 

RETN REAL Mode of result 

LLE L1 LL of surrounding range 

LBL #1 Generated label 

EPDV PROC(REAL)REAL Mode of procedure 

EPDE #2 Generated label 

The scope of a procedure is defined as the smallest scope 

of any of the constltuents of the procedure that are not 

local. In order to calculate the scope of a procedure 

every value in the working stack contains a bit word 

indicating which nonlocal identifiers, operators, labels, or 

declarers were used in calculating the value. Each bit 

position corresponds to the level difference between the 

current level and the level of the identifier etc. 

Whenever a range is exited, all of the bit words in the 

value control blocks belonging to the exited range are 

shifted left one position. This makes the bit words 

correct for the external range. The scope of a procedure 

is calculated as the range corresponding to the first bit 

that is on in the bit word of the value control block for 

the procedure body. 
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Declarers 

A declarer is generally used to specify a mode. The 

ALGOL 68 report defines three types of declarers: virtual, 

actual, and formal. Virtual declarers are used only to 

specify a mode. This mode is used only at compile time and 

generates no object code directly. Actual declarers appear 

in mode declarations ·and in generators. Mode declarations 

associate a source program symbol with a declarer for use in 

other declarers. Generators cause the allocation of 

storage at run time to contain a value of the specified 

mode. The bounds of all constituent arrays must also be 

specified and this is the major difference between virtual 

and actual declarers. The run time form of an actual 

declarer is a set of procedures that define the bounds and 

states of all constituent arrays in the declarer. (Formal 

declarers in the current implementation are treated as 

virtual declarers. If they were not they would compile as 

bound and state checking procedures. These procedures 

would have no effect except the production of terminal error 

messages when a bound or state was wrong.) 

Since the definition of mode is recursive the evaluation 

of a declarer is also recursive. During the analysis of a 

declarer the working stack is used to hold the partial 

development of the declarer. In the case of an actual 

declarer intermediate code is generated for each set of 

bound tertiaries enclosed in brackets as follows. When the 
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left bracket is encountered a transfer around the following 

code is generated followed by three codes defining the start 

of a procedure denotation. Each tertiary that is a bound 

is compiled and strongly coerced to an integral mode. The 

value control block for the coerced tertiary is deleted from 

the working stack and the intermediate code for the tertiary 

is followed by a 'O$LWB' or 'O$UPB' with dimension number 

for lower bound or upper bound respectively and a 'O$FIX' or 

'O$FLEX' code with dimension number for a fixed or flexible 

bound respectively. When all bounds have been compiled and 

the right bracket is encountered a 'O$DBUS' code with the 

mode of an element is added to the intermediate code. Then 

the codes 'O$RETN', 'O$LLE', 'O$DLEN', and 'O$LBL' are added 

to the intermediate code. Since a procedure value for the 

procedure denotation compiled for arrays in declarers does 

not exist, calling such a procedure is slightly different. 

Two labels defined by the procedure denotation are stored in 

the PROG table for the pseudo-range between brackets and 

these labels are the starting address of the procedure and a 

location containing the amount of static temporary storage 

the procedure needs. With this information the caller can 

construct a procedure value and use it in the normal way. 

For example, the declarer: 

[A : B FLEX, C FLEX : D] REAL 

causes the following intermediate code for the array part of 

the declarer to be generated: 



TRA #3 

EPDN #1 

LL range 

DSUB 

[tertiary A] 

LWB 1 

FIX 1 

[tertiary B] 

UPB 1 

FLEX 1 

[tertiary C] 

LWB 2 

FLEX 2 

[tertiary D] 

UPB 2 

FIX 2 

DBUS mode 

RETN void 

LLE range 

DLEN #2 

LBL #3 

49 

Generated label 

Generated label 

Range defined by brackets 

Start procedure denotation 

First lower bound 

Bound is fixed 

First upper bound 

Bound is flexible 

Second lower bound 

Bound is flexible 

Second upper bound 

Bound is fixed 

Mode of element 

Value of result is void 

Range of procedure environment 

Generated label 

Generated label 

Pass 3 will define the label of the 'O$DLEN' code to be a 

storage location containing the required length of static 

temporary storage needed by the procedure. If a declarer 

is a structure containing two arrays then two procedures are 

compiled. 
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Declarations 

There are four kinds of declarations: mode declarations, 

priority declarations, operation declarations, and identity 

declarations. 

Mode declarations are compiled by compiling the actual 

declarer of the declaration and ignoring the rest of the 

declaration. All table entries for the declaration were 

created during pass 1 so pass 2 can skip entering the mode 

in tables. 

Priority declarations define the priority of an operator. 

They result in no compiled code and as pass 1 has created 

the appropriate table entry for the declaration, pass 2 can 

ignore the entire declaration. 

Operation declarations associate a procedure with an 

operator. Operation declarations are compiled exactly as 

are identity declarations by assuming that the operator is 

an identifier with the mode of the procedure associated with 

it. 

Identity declarations associate a value of a particular 

mode with an identifier. There is an extension to the 

language that permits constructions like 

REF REAL X = LOC REAL 

to be shortened to 

REAL X 

but the syntax treats both forms in an identical manner and 

both forms result in exactly the same intermediate code. 
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An identity declaration consists of a formal declarer (but 

this implementation requires a virtual declarer) followed by 

an identifier followed by an equals symbol followed by unit. 

The mode of the declarer is evaluated and saved. A pointer 

to the DEF table entry for the identifier is saved~ The 

unit is compiled and strongly coerced to the mode specified 

by the declarer. A 'O$IDNTY' code with a pointer to the 

identifier's DEF table entry is inserted in the interrneliiatc~ 

code before the code for the coerced unit and a 'O$IDNTE' 

code is added after the code for the coerced unit. 

Tl~ 92era,!=-2.E. id.en tif ica ti on process 

In ALGOL 68 several declarations for the saJYle operator 

may be valid at the same time. It is up to the compiler to 

deter1;iine which of the definitions is to be used at each 

occurence of an operator. Conceptually, the process is 

simple. If the operands of an operator can be firmly 

coerced to the modes required by a declaration then that 

declaration is the one to be usede Otherwise, other 

definitions must be tried. Operators declared in the 

innermost range are tried first and operators declared in 

successively larger enclosing ranges are tried if the 

preceeding operators are inappropriate. Of course no 

coercions are actually applied to the operands until it is 

known which definition for the operator will be used. 

In the present compiler, operators declared in the 
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standard prelude are applied even though strong coercions 

are necessary for its operands. This is done to reduce the 

number of declarations needed in the standard prelude for 

operators such as '+' which is defined for all combinations 

of the modes integer, real, and complex. This allows using 

the definition for a (REAL, REAL) REAL '+' when one of the 

operands is real and the other is integral. The integral 

operand can be strongly coerced to the mode real before 

applying the operator. The ability to use strong coercions 

on the operands greatly reduces the number of operators that 

need to be defined. 

If the operator is identified as a user defined operator 

then a standard procedure call to the operator procedure 

with its operands as formal parameters is compiled. 

Otherwise, if the operator is identified as a standard 

prelude operator, code for the operands is compiled followed 

by a '0$0PE' corrunand with a pointer to the STAB table entry 

for the operator as a parameter. Pass 3 will generate 

inline code instead of a procedure call in this case. 

The coercion process 

One of the distinguishing characteristics of ALGOL 68 is 

its coercion process. Most computer languages have a set 

of informal rules for automatically changing one type of 

value to another. For example, a procedure without 

parameters is called if it appears in an arithmetic formula 
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and the result of the procedure call is used. In ALGOL 68 

there is an infinite number of possible automatic mode 

changing operations and these have been formalized in the 

coercion process. There are eight coercions: 

deproceduring, dereferencing, proceduring, uniting, 

widening, rowing, hipping, and voiding. Each coercion is 

capable of converting a value of one class of modes into a 

value of a related class of modes. 

allowed everywhere in the program. 

Not all coercions are 

In some places all 

coercions are allowed while in others only some of the 

coercions are allowed. Every syntactic position in which a 

value can be specified is given a "strength" indicating 

which coercions are allowed. Strong positions (actual 

parameters in procedure calls, the right hand side of an 

assignation, the first serial clause in a conditional or 

case clause, subscripts) allow all of the coercions to be 

used. Firm positions (operands in formulas, the procedure 

in a procedure call) allow only deproceduring, 

dereferencing, proceduring, and uniting coercions. Weak 

positions (the array value in a slice, the secondary in a 

selection) allow only deproceduring and dereferencing. 

Soft positions (the left hand side of an assignation, one of 

the sides of an identity relation) allow only deproceduring. 

The coercion process is further complicated by 

"balancing". If a conditional clause can return one of two 

values then both values must have the same mode. However 
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coercion may be used to make the modes the same. 

Furthermore, while only coercions allowed by the strength of 

the position of the conditional clause may be applied to one 

of the values, the other value is in a strong position and 

any coercion can be used. It is not obvious which value is 

strong so it is not obvious which value might determine the 

mode of the conditional clause. A similar problem arises 

in row displays where one of the elements in the display may 

be firm and determine the mode of the row value and all of 

the other elements may be strong. 

The coercion routines are divided into several parts: 

J:-outines to determine the a posteriori mode in the coercion 

process, routines to construct the actual coercion sequence, 

and routines to use the coercion sequence list and actually 

perform the coercion. By separating the coercion routines 

in this way the individual routines can be simplified. For 

strong coercions the a posteriori mode is known so the 

coercion list can be set up and coercions performed. If 

the coercion process fails then the source program is in 

error. There are two types of firm positions: operands and 

primaries in procedure calls. In the case of operands the 

a posteriori mode is discovered by the operator 

identification routine. In the case of a primary in a 

procedure call the a posteriori mode is found by the a 

posteriori mode routine. Weak positions are values that 

are sliced or selected and the a posteriori mode is 
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discovered by the a posteriori mode routine. Soft 

positions also use the a posteriori mode routine to discover 

the a posteriori mode but in the case of an identity 

relation the two sides are balanced before the coercion 

routines are called. 

routines follows. 

A short description of the coercion 

The ~ posteriori mode routine 

The a posteriori mode routine requires a pointer to where 

in the working stack the value control block for the value 

to be coerced is stored and the strength of the coercion 

(firm, weak, or soft) • It returns the a posteriori mode 

for the coercion process. Basically the discovery of the a 

posteriori mode is simple. It is complicated by the 

possibility of balanced expressions where any of the 

constituent values may determine the a posteriori mode. 

The algorithm used to determine the a posteriori mode is as 

follows: 

1. Set the depth counter to zero and set a pointer 

to the value control block to be coerced and call it the 

current value control block. Also clear the target mode 

and z~ro out the saved mode count. 

2. If the current value control block is of type 

'W$PAR' then there is a source program error. 

3. ·rf the type of the current value control block is 
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of type 'W$SKIP', 'W$NIL', or 1 W$VAC' or if the mode of 

the current value control block is 'M$LBL' then go to 

step 30. 

4. If the current value control block is not of type 

'W$BAL' then go to step 7. 

5.. Increment the depth counter by the count in the 

value control block. This is a count of the number of 

balanced values. 

6. Go to step 30. 

7. Clear target mode, zero mode count, clear temp 1 

and temp 2. 

8. Get the mode of the current value control block 

and call it the current mode. 

many times as possible. 

Deproccdure this mode as 

9. If the resulting current mode is not reference to 

something then go to step 14. 

10. Store current mode (which is a reference mode) 

in temp 1. 

11~ Store current mode in temp 2. 

12. Dereference or deprocedure the current mode 

(whichever is appropriate) and increment the mode count 

by 1. 

13. If the current mode can be dereferenced or 

deprocedured then go to step 11. 

14. If it is not a soft coercion then go to step 21. 

15. If temp 1 is clear then it is an error. 
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16. If the target is clear then go to step 18. 

17. If the mode count is larger than the saved mode 

count then go to step 30. 

18. 

19. 

20. 

21. 

28. 

22. 

23. 

Store the mode saved in temp 1 in target mode. 

Store the mode count in the saved mode count. 

Go to step 30. 

If the target mode is not clear then go to step 

If this is a firm coercion then go to step 26. 

If temp 2 is clear then go to step 26. 

24. If temp 2 does not contain a reference mode then 

go to step 26. 

25. Store the contents of temp 2 in target mode and 

go to step 30. 

26. Store current mode in target mode. 

27. Go to step 30. 

28. If target mode is not a reference mode then go 

to step 30. 

29. Store current mode in target mode. 

30. Step the pointer to the current value control 

block back one block deeper in the working stack. 

31. Decrement the depth counter by one. 

32. If the depth counter is still positive then g·o 

to step 2. 

33. If the target mode is clear then there is a 

source program error otherwise return the target mode as 



58 

the a posteriori mode. 

The coercion setup routine 

The coercion setup routine constructs a detailed list of 

coercion instructions in the control stack for coercing the 

value specified by a given value control block in the 

working stack (the a priori mode) to a given a posteriori 

mode. The algorithm is recursive and handles balanced 

expressions and displayed values. As the algorithm is 

rather complicated a simplified explanation is given first. 

Of the eight coercions only dereferencing and 

deproceduring rn.ake a mode "simpler" while all of the others 

make a mode urnore complicated". Therefore, a coercion 

sequence will start with deproceduring and ~ereferencing and 

end with other coercions. The basic scheme is to 

deprocedure and dereference the a priori and a posteriori 

modes as much as possible and check if the results are the 

same. If so, a coercion sequence can be constructed by 

coercing the a priori mode to its reduced mode and then 

reversing the coercion sequence from the a posteriori mode 

to its reduced mode. Of course referencing is not allowed 

and deproceduring followed by proceduring and dereferencing 

followed by referencing must be deleted from the sequence. 

If the two reduced modes are not the same then the reduced 

mode of the a priori mode must be united, widened, or rowed. 

What is actually done is to "unwiden", "unrow", or "ununite" 



59 

the reduced mode of the a posteriori mode and again find the 

reduced mode of the resulting mode. (In the case of 

ununiting all of the alternative modes must be tried in 

succession until successful.) If the a priori and a 

posteriori reduced modes ever match then a coercion sequence 

can be constructed. In the case of a skip, nil, vacuum, or 

label the coercion can be deduced immediately from the a 

posteriori mode. 

Balancing is trivial if the a posteriori mode is known. 

The component values (which may also be balanced) are 

individually coerced to the a posteriori mode and balance 

instruction is added to the coercion sequence. If any 

component value cannot be coerced to the a posteriori mode 

then the entire balancing fails. This failure may cause 

the coercion setup routine to try another alternative in a 

united mode or the entire coercion process may fail. 

Row or structure displays are coerced by finding the base 

mode of the a posteriori mode. If it is a row mode then 

the component values of the parallel expression are coerced 

to the mode of an element of the row mode. If the base 

mode is a structure then the component modes are coerced to 

the modes of the fields of the structured mode. If the 

base mode is a united mode then each alternative of the 

united mode is tried until the parallel expression can be 

coerced. 

One complicating factor is that the strength of the 
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coercion can change when a united mode is encountered. 

This is handled by a flag indicating whether or not strong 

coercions are allowed. 

The complete coercion setup algorithm is: 

1. Save return address; assume VALP points to value 

control block to be coerced, BMODE is a posteriori mode. 

2. Set CF and FF to -1; these flags mean no strong 

coercions performed yet and strong coercions are allowed 

respectively. 

3. If the current value control block has the type 

'W$BAL', 'W$PAR', 'W$SKIP', 1 W$NIL 1
, 

1 W$VAC', or the mode 

of the value control block is 'M$LBL' then go to the BAL, 

PAR, SKIP, NIL, VAC, or LBL routine respectively. 

4. Push a zero iil the working stack. 

5. Push into the working stack the coercion sequence 

required to reduce the mode of the current value control 

block to its reduced mode. Set AMODE equal to this 

reduced mode. 

6. Push a pointer to the current top of the control 

stack in the working stack. 

word to minus one. 

Set a count in this pushed 

7. Push into the control stack the coercion sequence 

required to reduce the mode in BMODE to its reduced mode. 

Then set BMODE to this reduced mode. 

8. If AMODE does not contain the same mode as BMODE 



61 

then go to step 16. 

9. Delete words from the working stack until a word 

with a count of minus one is deleted. This word was 

pushed in the working stack in step 6. 

10. If the top word of the working stack equals the 

top word of the control stack and the words are not zero 

then delete both words from their respective stacks and 

repeat this step (10). 

11. If the top of the working stack is a REF 

coercion and the top coercions in the control stack are a 

series of ROW or ROlvE coercions preceeded by a ref 

coercion then delete all of these words and push a REFRW 

(reference row) coercion onto the control stack. 

12. Remove the top word from the working stack. If 

this word is a zero then continue on to step 13. 

Otherwise, the word is either a REF or PROC coercion. 

Change it to a DEREF or DEPR (deprocedure) coercion and 

push it onto the control stack and repeat this step (12). 

13. Push onto the control stack a VALP conunand with 

a pointer to the current value control block pointed to 

by VALP. 

14. Decrement the value control block pointer so 

that it points to the previous value control block in the 

working stack. 

15. Return successfully. The control stack 

contains the complete coercion sequence for coercing the 
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given value control block to the a posteriori mode. 

16. If BMODE contains the void mode and strong 

coercions are allowed (FF ~ 0) then go to the VOID 

routine. 

17. If BMODE contains either a primitive mode or a 

row mode and strong coercions are allowed (FF r 0) then 

go to step 23. 

18. If BMODE does not contain a united mode then go 

to step 33. 

19. If AMODE does not contain a united mode then go 

to step 24. 

20. If there is any mode from which the mode in 

AMODE is united that is not among the modes from which 

the mode in BMODE is united then go to step 33. 

21. Push into the control stack the coercion UNION 

with the mode contained in BMODE .. 

22. Go to step 9. 

23. Set CF to zero to indicate strong coercions are 

being used. 

24. Push into the control stack a coercion command 

that is the type of the mode contained in BMODE with the 

mode contained in BMODE. 

25. Push into the working stack a pointer to the 

current top of the control stack with a count of zero. 

26. Remove top word in working stack which is a 

pointer to the control stack and a count. If the count 
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is minus one then go to step 35. 

27. Using the pointer to the control stack popped 

from the working stack in step 26 get the mode that was 

stored on the control stack when the pointer was stored 

in the working stack. 

28. Increment the count in the word popped from the 

working stack. If the count now exceeds the number of 

modes contained in the mode recovered from the control 

stack then go to step 35. 

29. Push back into the working stack the pointer to 

the control stack with an incremented count. 

30. Store the mode selected by the incremented count 

and the control stack mode in BMODE. This is either a 

component mode of a united mode, element mode of a rowed 

mode, or a mode that can be widened. 

31. If the mode in BMODE was selected from a united 

mode then set FF equal to zero (allow only firm 

coercions). Otherwise set FF not equal to zero. 

32. Go to step 7. 

33. Remove the top word in the working stack which 

is a pointer to the control stack and successively delete 

words from the control stack until it is the same length 

as when it was marked. If any words were deleted from 

the control stack set BMODE to the mode contained in the 

last word deleted. 

34. Go to step 26. 
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35. Delete words from the working stack until a zero 

word is deleted. This will delete all words stored in 

the working stack by the coercion routine. 

36. Return with failure. There is no coercion that 

can be applied to the given value to give a value with 

the given a posteriori mode. 

VOID ROUTINE 

V1. Delete words from the working stack until a word 

with a count of minus one is deleted. 

V2. Delete words from the working stack that 

indicate a reference coercion. 

V3. Get the mode contained in the top word in the 

working stack and store this mode together with a VOID 

coercion command in the control stack. 

V4. Go to step 10 in the main coercion setup 

routine. 

SKIP ROUTINE 

S1. Set CF equal to zero to indicate strong 

coercion. 

S2. Push into the control stack a SKIP coercion 

command with the mode saved in BMODE. 

S3. Go to step 13 in the main coercion setup 
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routine. 

NIL ROUTINE 

N1. Set CF equal to zero to indicate strong 

coercion. 

N2. If the mode contained in BMODE is not a 

reference mode then go to step 36 in the main coercion 

setup routine. 

N3. Push into the control stack a NIL coercion 

command with the mode saved in BMODE. 

N4. Go to step 13 in the main coercion setup 

routine. 

LBL ROUTINE 

L1. Set CF equal to zero to indicate strong 

coercion. 

L2. Push into the control stack the coercion 

sequence required to deprocedure the mode contained in 

BMODE as far as possible. 

L3. Push into the control stack a HIP command with 

the resulting deprocedured mode. 

L4. Go to step 13 in the main coercion setup 

routine. 
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VAC ROUTINE 

E1~ Set CF equal to zero to indicate strong 

coercion. 

E2. Remember the length of the control stack in VACT 

in the case of failure. 

E3. Push into the control stack the coercion 

sequence required to deprocedure the mode contained in 

BMODE as far as possible. 

E4. Push into the control stack a R0\•7 co!lunand with 

the resulting deprocedured mode. 

ES. If the resulting mode was a rowed mode then go 

to step 13 in the main coercion setup routine~ 

E6. Using the contents of VACT delete all words that 

were added to the control stack by th.is routine. 

E7. Go to step 36 in the main coercion setup 

routine. 

BAL ROUTINE 

B1. Push into the working stack the return address 

from the main coercion setup routine; a zero that will 

turn into the strength of the balanced coercion; the mode 

stored in BMODE; the current length of the control stack; 

the current value control block pointer; and the count 

stored in the current value control block (which is a 
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'W$BAL' value control block). 

B2. Push into the control stack a BAL command with a 

count equal to the count in the current value control 

block. 

B3. Push into the control stack a MODE command with 

the mode stored in BMODE. 

B4. Push into the control stack a VALP command with 

a pointer to the current value control block which is 

stored in VALP. 

BS. Decrement the contents of VALP so that it points 

to the previous value control block stored in the working 

stack .. 

B6. Recursively call the main coercion setup routine 

with the value control block pointer in VALP and the a 

posteriori mode in BMODE as parameters. 

B7. If the coercion attempt fails then go to step 

B14. 

B8. Get the coercion strength required from CF and 

or this into the coercion strength saved in the working 

stack. 

B9. Restore the mode in BMODE to its previous value 

from the saved mode stored in the working stack. 

B10. Decrement the count stored in the working 

stack. If the count is still nonzero go to step B6. 

Otherwise continue in sequence. 

B11. Store in CF the strength saved in the working 
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stack. 

B12. Recover the saved return address in the working 

stack. Then delete all of the words pushed into the 

working stack by the BAL routine. 

B13. 

process. 

B14. 

stack. 

B15. 

Give a successful return to the enti~e coercion 

Restore VALP from the copy saved in the working 

Restore BMODE from the copy saved in the 

working stack. 

B16. Using the saved length of the control stack in 

the working stack delete all words added to the control 

stack by the BAL routine. 

B17. Recover the saved return address in the working 

stack. Then delete all of the words pushed into the 

working stack by the BAL routine. 

B18. Give a failure return to the entire coercion 

process. 

PAR ROUTINE 

P1. Push into the working stack the return address 

from the main coercion setup routine; a zero that will 

turn into the strength of the parallel expression 

coercion; the mode stored in BMODE; the current length of 

the control stack~ the current value control block 
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pointer; and the count stored in the current value 

control block. 

P2. Push into the control stack the coercion 

sequence required to deprocedure the mode contained in 

BMODE as far as possible. 

P3. Store the mode resulting from the deproceduring 

in B.MODE and also store as target mode in the saved state 

in the working stack. 

P4. If the mode contained in BMODE is not a united 

mode then go to step P16. 

PS. Store the number of modes contained in the 

united mode in the saved state in the working stack. 

P6. Push into the control stack a UNION cormnand with 

the mode contained in BMODE. 

P7. Using the index and the target mode saved in the 

control stack get the mode in the united mode referred to 

and store it in BMODE. 

PB. Recursively call the main coercion setup routine 

with the value control block pointer in VALP and the a 

posteriori mode in BMODE as parameters. 

P9. If the coercion attempt fails then go to step 

P13. 

P10. If the coercion stre~gth required was strong 

(if CF is zero) then go to step P13. 

P11. Store the strength required (always firm) in 

the saved state in the working stack. 
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P12. Go to step B11 in the BAL routine. 

P 13. Decrement the index saved in the working· stack 

so that it points to the next mode in the union to try. 

P14. 

P15., 

P16. 

If there are more modes to try go to step P7. 

Go to step B14 in the BAL routine. 

Store in the control stack a PAR command with a 

count equal to the count in the current value control 

block (whose type is 'W$PAR'). 

P17. Store in the control stack a MODE command with 

the mode in BMODE. 

P18. Store in the control stack a VALP command with 

the current contents of VALP. 

P19. Decrement the pointer in VALP so that it points 

to the previous value control block stored in the working 

stack. 

P20. If the mode contained in BMODE is a rowed mode 

then go to step P24. 

P21. If the mode contained in BMODE is neither a 

procedure with parameters mode or a structured mode then 

go to step B14 in the BAL routine. 

P22. If the number of parameters in the procedure 

mode or the number of fields in the structured mode does 

not equal the count in the oriqinal 'W$PAR' value control 

block then go to step B14 in the BAL routine. 

P23. Save the number of parameters in the procedure 

mode or the number of fields in the structured mode in 
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the saved state in the working stack as an index. 

P24. Get the target mode saved in the working stack 

and if it is not a rowed mode go to step P27. 

P25. Get mode of element of rowed mode and store it 

in BMODE for coercion setup routine. 

P26. Go to step P28. 

P27. Using the index and the target mode saved in 

the working stack get the current target mode and store 

it in BMODE. 

P28. Recursively call the main coercion setup 

routine with the value control block pointer in VALP and 

the a posteriori mode in BMODE as parameters. 

P29. If the coercion attempt fails then go to step 

B14 in the BAL routine. 

P30. 

by one. 

P31. 

Decrement the index saved in the working stack 

If the index is still not zero then go to step 

P24 to process the remaining fields or parameters. 

P32. 

stack. 

P33. 

Recover the saved target mode from the working 

If this target mode is not a rowed mode then 

set the coercion strength required that is saved in the 

working stack to strong. 

P34. Go to step B11 in the BAL routine. 
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The compile coercion routine 

The coercion setup routine makes a list of all the 

coercions to apply to coerce the given value to the a 

posteriori mode. These coercions are not applied until the 

compile coercion routine is called. Every value control 

block in the working stack contains a pointer to the start 

of code generated for the value and the length of the code. 

This makes it possible to place code before or after the 

code for the value, depending on the coercion to be applied. 

Balanced and displayed values have their constituent values 

coerced, and then all of the constituent value control 

blocks are combined into a single value control block for 

the entire balanced or displayed value. At the end of the 

coercion all of the value control blocks of the coerced 

value will be combined into a single value control block of 

type 'W$VALUE'. Except for balanced and displayed values 

the compile coercion routine is straight forward. 

If the coercion command is DEPR, DEREF, REFRW, UNION, 

PRIM, ROW, or VOID the command with its mode is inserted in 

the output code after the code compiled for the current 

value control block. This added word is to be considered 

as part of the code for the current value control block. 

If the coercion command is SKIP, NIL, or VAC then the 

current value control block has a single word of code 

associated with it. The type of the value control block is 

changed to 'W$VALUE' and the mode in the coercion command is 
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stored in the associated code word. 

If the coercion command is PROC then the PCDR routine is 

called to make the current value control block refer to a 

procedure mode. 

If the coercion command is HIP theQ the current value 

control block refers to a !DENT code word. This is changed 

to a 0$GOTO code word and a 0$HIP code word is inserted in 

the compiled code after the 0$HIP code ·word. The current 

value control block is then made to refer to both of these 

code words. 

If the coercion command is VALP then the associated value 

control block pointer is stored 1n the current value control 

block pointer. 

If the coercion command is MODE then the mode associated 

with this command is stored in the current value control 

block. 

If the coercion command is BAL then the following steps 

are performed: 

1. Remember the position of the current value 

control block whose type is 'W$BAL' and generate a unique 

label for use by this routine. 

2. Make the current value control block pointer 

point to the preceeding value control block. 

3. For N - 1 times where N is the count stored in 

the 'W$BAL' value control block remembered in step 1 
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repeat step 4. 

4. Make the current value control block pointer 

point to the preceeding value control block. After the 

code for the now current value control block add the 

commands 'O$MA', 'O$DELV', and 'O$JUMP 1 with the 

generated label as parameter. 

5. Combine the 'W$BAL' value control block and the N 

value control blocks preceeding it into one value control 

block that refers to all of the code that was referred to 

in the individual value control blocks. This step may 

require moving value control blocks that were stacked on 

top of the 'W$BAL' value control block to keep the 

working stack compact. 

6. Add to the code for the combined value control 

block the commands 'O$KA.' and 'O$LBL' with the generated 

label as parameter. These commands are to be considered 

as part of the code for the value control block. 

7. If there was range information in the 'W$BAL' 

value control block in the form of a range number then 

insert a 'O$SRNGE' with this range ~umber as parameter in 

front of the code for the combined value control block 

and a 'O$ERNGE' with the range number after the code. 

An important point to remember is that all of the components 

of a balanced expression are coerced before they are 

balanced. This means that all of the component value 
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control blocks will always be of type 'W$VALUE'. 

If the coercion command is PAR then the following steps 

are performed: 

1. Remember the position of the current value 

control block whose type is 'W$PAR'. 

2. Make the current value control block pointer 

point to the preceeding value control block. 

3. For N times where N is the count stored in the 

'W$PAR' value control block remembered in step 1 repeat 

step 4. 

4. After the code for the current value control 

block add a 'O$FS' command. Then make the current value 

control block pointer point to the preceeding value 

control block. 

5. Combine the 'W$PAR' value control block and the N 

value control blocks preceeding it into a single value 

control block that refers to all of the code that was 

referred to in the individual value control blocks. 

This step may require moving value control blocks that 

were stacked on top of the 'W$PAR' value control block to 

keep the working stack compact. 

6. Insert a 'O$DISP' com:nand in front of the code 

for the new value control block and add a 'O$EDISP' 

command after the code. 
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Notice that the component value control blocks are also 

coerced before the PAR command is encountered so all of the 

component value control blocks will be of type 'O$VALUE'. 

The PCDR routine 

The PCDR routine inserts and adds the appropriate code so 

pass 3 can compile procedures. It is called by the 

coercion routines for a proceduring coercion and by the 

procedure denotation routine. (It is interesting to note 

that ALGOL 68 provides no denotation for a procedure without 

parameters. All such procedures arise from the proceduring 

coercion.) This routine takes one argument which is the mode 

of the resulting procedure. It operates on the current 

value control block. 

In ALGOL 68 the scope of a procedure is defined as the 

largest scope that does not exceed the scope of any mode 

indication, operator, or identifier in the procedure body. 

This does not include any mode indication, operator, or 

identifier that is defined within the procedure itself. 

Therefore, to determine the scope of a procedure, it is 

necessary to know the scopes of all mode indications, 

operators, and identifiers in the procedure. This is 

accomplished by storing in every value control block a bit 

word whose bits are associated with the various scopes an 

identifier, etc. could have at that point in the program. 

The first bit is associated with the current range, the next 
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bit with the next outer range, and so on. Whenever value 

control blocks are combined into a single value control 

block the bit word for the new value control block is 
I 

calculated by oring together all of the bit words from the 

original value control blocks. Whenever a range is exited, 

the bit words associated with value control blocks from that 

range are all shifted one place to the left. In this 

manner the scope of a value can be determined by examining 

the bit word in its associated value control block. 

The PCDR routine inserts in front of the code for the 

current value control block 

JUMP #1 Generated label 

EPDN #2 Generated label 

LL range Procedure scope 

and adds after the code for the current value control block 

RETN mode Result mode of procedure 

LLE range Current range 

LBL #1 Generated label 

EPDV mode Mode of procedure 

EPDE #2 Generated label 

The value control block is then made to ref er to all of 

these added code words. 



PASS 3 

In order to understand the operation of pass 3, it is 

necessary to understand the run time environment in which 

the compiled code will execute. At. all times symbolic 

index register D contains a pointer to the base of the stack 

for the current environment. A new level of environment is 

created whenever a procedure is entered. At this time the 

contents of index register D are changed to point to the new 

environment stack. The contents of index register D are 

restored when the procedure is exited normally. At the 

base of the stack for a given environment are stored 

pointers to the surrounding environments stack and to the 

last environment before the last procedure was entered. 

These two pointers are distinct. The surrounding 

environment pointer is a pointer to the environment stack 

when the procedure was declared and the last environment is 

the environment that will become the current environment 

when the procedure exits normally. 

Pass 3 reads the Polish code generated during pass 2 and 

converts it to machine code. During pass 3 the working 

stack contains 'blocks' that will mirror the run time value 

stack. Each block represents a value stored in the run 

time value stack. When a range is entered, a block for 

each operator or identifier declared in that range is pushed 

onto the working stack. Every appearance of an identifier 

in the source program also gives rise to a block on the 

78 
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working stack. The assignation 'X := Y' would cause blocks 

for X and Y to be pushed onto the working stack. Then, 

when the assignation itself is compiled, these two blocks 

would be deleted from the working stack and a block for the 

value of the assignation would be pushed onto the working 

stack. In this way the compiler always has a record of the 

state of the run time value stack. 

Whenever a block is created on the working stack, space 

in the run time value stack is allocated and the address of 

this space is stored in the block. This means that all 

values that exist at run time have a place to be stored in 

the stack even though this value is never actually stored. 

A block contains the information as to how the 

cor~esponding value can be accessed. Values may be in a 

register, in the stack, relative to a display register, or 

relative to an index register. There is a subroutine in 

pass 3 called MVA (make value available) that will make the 

value referred to by a given block available for processing. 

It compiles the necessary code to either bring the value to 

a register or bring a pointer to the value to an index 

register. In the latter case the index register may point 

to a location a known distance away from the value. 

The language ALGOL 68 implies a fairly specific 

organization of memory at run time. This organization is 

implied by the types of values required at run time and the 

manipulations allowed on these values. First, a run time 
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representation of values of the various modes must be 

determined. A void value requires no memory space and its 

representation is immaterial. A real value requires one 

word of memory and its representation is the representation 

required by the floating point hardware of the Honeywell 

635. An integral value requires one word of memory and its 

representation is the 2's complement representation required 

by the fixed point hardware. A boolean value requires one 

word of memory and is a word of all zeros for a boolean 

'false' and a word of the least significant bit one and all 

the rest zero for a boolean value of 'true'. A character 

value requires one word of memory and is a word with the 

value of the character in the least significant nine bits. 

~ structured value is made up of one to several fields. 

The memory representation of a structured value is the 

memory representations of its component fields in 

consecutive memory locations in the same order as the order 

of the fields in the structure. 

A united value is a value can contain a value of one of 

several modes. At run time it must be possible to 

determine the mode of the current value contained in the 

united value. The memory representation for a united value 

consists of a word ·that contains a pointer indicating the 

mode of the contained value followed by as many consecutive 

words as necessary to contain the longest possible value. 

The leftmost of these words contains the memory 
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representation of the contained value. 

A reference value is a value that refers to another 

value. Except in the case of references to row values, the 

representation of a reference value requires one word. It 

contains a pointer to the ref erred value in the upper half 

and a pointer indicating the mode of the value in the lower 

half. 

A row value or a reference to a row value presents 

several problems in its representation. This is because 

there are two types of row values: flexible and fixed. 

Also, a row value consists of a descriptor and a set of 

values accessed through the descriptor. Since only the 

mode of a row value is known at compile time and not its 

dim~nsion, the amount of space required by a row value 

cannot be known at compile time. However the length of the 

descriptor which is a function of the dimensionality of the 

row value is known at compile time. A row value can 

therefore be assumed to consist of two parts: a descriptor 

which is considered to be the value of the array and its 

elements which are allocated in memory somewhere else. A 

row value can be manipulated by only manipulating its 

descriptor thereby making the length of row values known at 

compile time. Of course, the allocation of memory for the 

elements of a row value has not been considered but this 

problem can be considered separately. 

A separate problem arises with references to row values. 
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ALGOL 68 allows the programmer to slice a reference to a row 

value to obtain a reference to a part of the row value. 

This operation requires the construction of a new descriptor 

to reference the slice. However, memory space must be 

found for the new descriptor. Since the scope of the slice 

is the same as the scope of the original reference to row 

value, a logical place for the new descriptor is with the 

reference to row value. This means that the descriptor for 

a reference to row value is associated with the name part of 

the value rather than with the element part of the value. 

Another problem arises with references to flexible row 

values. These values can dynamically change their size 

during the execution of the program and in particular their 

siz~ can increase. If the elements of a flexible array are 

to be stored in consecutive memory locations then all of the 

elements of the array must be moved when the number of 

elements increases. However, moving the elements of the 

array cannot result in any effect discernable by the program 

so there must be a unique descriptor associated with a 

flexible array so that when this descriptor is chqnged to 

reflect the changed location of the elements all references 

to the array will be through this descriptor. In other 

words, the descriptor must be associated with the element 

part of the value and not the name part. This is just the 

opposite to the fixed array situation. Since the bounds 

are not in general known at compile time, a general 
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reference to row value must be able to handle both the fixed 

and flexible case. 

The memory representation of a reference to row value 

consists of a flag word followed by a descriptor. If the 

row value is flexible then the flag word points to the 

descriptor for the row value and the descriptor in the 

reference to row value is not used. If the row value is 

fixed then the flag word is zero and the descriptor for the 

array is stored in the following memory locations. This 

representation will require a run time check of the flag 

word whenever a reference to row value is used. The memory 

representation for a descriptor is a one word pointer that 

points to the first element of the array followed by as many 

quadruples of words as there are dimensions in the row 

value. Each quadruple contains in order an integral lower 

bound, an integral upper bound, a stride, and a word in 

which the states are stored. 

Procedure values are unusual values in that they are, 

strictly speaking, executable code. The memory 

representation for a procedure contains a pointer to this 

code so that actual code is never manipulated. Procedure 

values also contain an environment pointer that specifies 

the environment of the procedure when its denotation was 

encountered in the program. This environment may be 

different from the environment where the procedure is 

called. Also, a procedure value contains the amount of 
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temporary storage the procedure will require when executed 

so that a new stack frame can be allocated when the 

procedure is called. The memory representation for a 

procedure value contains four words. The first word is 

always zero and is included to make the procedure call 

easier. The second word contains in its upper half the 

amount of temporary storage needed by the procedure in the 

new stack frame. The third word contains a pointer to the 

environment of the procedure. This is actually a pointer 

to the base of the stack frame allocated for the innermost 

range that the procedure can reference nonlocally. The 

fourth word contains a pointer to the code for the 

procedure. 

In ALGOL 68 as in ALGOL 60 there is the concept of a 

program environment. At any point in the source program an 

identifier, mode indication, or operator has a meaning. 

This identifier, mode indication, or operator identifies a 

declaration for the same identifier elsewhere in the 

program. This declaration is found by first looking for an 

appropriate declaration somewhere in the current range. If 

this search fails then the range containing this range is 

searched excluding contained ranges. This process is 

repeated using bigger and bigger ~anges until an appropriate 

declaration is found. If no declaration is found then 

there is an error in the source program. In this way all 

identifiers etc. in a program are associated with a 
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specific declaration. 

ALGOL 68 allows recursion or the ability of a procedure 

to call itself. This means that a procedure can call 

itself without exiting and therefore cause two copies of 

itself to exist simultaneously. Since there are two copies 

of the procedure there are two copies of all declarations 

contained in the procedure. A question arises as to which 

instance of a declaration is the one that a given identifier 

identifies. This question is answered by defining the 

proper declaration as the declaration that is in the same 

copy as the identifier if the declaration was copied 

otherwise the unique declaration that was not copied. 

The identification problem can be solved at run time by 

associating a stack frame with each activation of a range. 

A stack frame is an area of memory that is allocated in the 

run time value stack for use by a specific range. Memory 

for all identifiers in a given range is allocated in the 

corresponding stack frame. Every stack frame contains an 

environment pointer which is a pointer to the stack frame 

associated with the surrounding range. The memory 

associated with an identifier can be accessed at run time by 

following the chain of environment pointers through stack 

frames associated with surroundi~J ranges until the proper 

stack frame is found. The memory associated with the 

identifier is then at a known distance from the base of this 

stack frame. Since it can be determined at compile time 
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how many environment pointers need to be followed and the 

offset of the memory associated with the identifier, 

accessing values at run time is reasonably straight forward. 

A new stack frame is needed only when a procedure is 

called because only procedures can be recursive. When a 

procedure is entered, a stack frame is allocated on the 

stack and the environment pointer for the procedure is 

stored at the base of the new stack frame. This will allow 

the procedure to access values nonlocal to the procedure 

stack frame. Also stored in the new stack frame is a 

pointer to the stack frame in use at the point of the 

procedure call. This is needed to restore the environment 

to this stack frame when the procedure exits normally. It 

can be seen that an environment pointer is a pointer to an 

active stack frame. 

Since the running program must always be able to access 

the local stack frame, an index register is reserved to 

always point to the base of the local stack frame. The 

contents of this index register is changed only when a 

procedure is entered or exited or when a goto is executed 

that jumps out of the current range. It is also necessary 

for the running program to know the current extent of the 

run time value stack. This is s0 new stack frames can be 

allocated as well as memory for local generators. A second 

index register is reserved for this purpose and always 

points to the next free location in the run time value 
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stack. 

Here follows a list of the codes generated by pass 2 and 

the action pass 3 takes with each. 

OP (DEF) 

The DEF table entry is for a user defined operator. The 

procedure value of this operator is to be pushed into the 

run time value stack and the stack marked. 

equivalent to the sequence: 

This is 

!DENT (DEF) 

MSCW 

OPE (DEF) 

The DEF table entry is for a predefined standard 

operator. The operands for this operator have already been 

pushed into the run time value stack. The macro prototype 

referred to by the DEF table entry is elaborated causing the 

operand values to be removed from the run time value stack 

and the value of the formula to be pushed into the run time 

value stack. The specific code generated comes from the 

macro prototype. A typical macro for the '+' operator is 

as follows: 

INB 

ADQ. 

IFA 

LDQ 

*+2 

A 

*+2 

A 

JUMP IF SECOND OPERAND NOT IN REGISTER 

A STANDS FOR FIRST OPERAND 

JUMP IF FIRST OPERAND IS IN REGISTER 

A STANDS FOR FIRST OPERAND 
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ADQ. B B STANDS FOR SECOND OPERAND 

The IFA and INB pseudo operations are used to test whether 

the operands are in a register. A period ('.') after an 

operation indicates the end of code generation. If neither 

operand is in a register the above macro prototype will 

generate the following code: 

LDQ A 

ADQ B 

LBL (label number) 

This code is used to define a label in the object code. 

The value of the label is the current place in the generated 

output. No object code is generated. 

JUMP (label number) 

This code is used to jump to a label defined by the LBL 

code. A jump instruction is to be compiled to the given 

label number at the current place in the object code. The 

instruction 

TRA [label]-*,IC 

is generated. 

DISP (MODE) 

This code is used to signal the beginning of either a row 

or structure display. It is immediately followed by codes 

for the fields or elements of the display. This code is 
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currently ignored by the compiler. 

EDISP (MODE) 

This code is used to signal the end of either a row or 

structure display. MODE is the mode of the display. The 

run time value stack contains the values of the fields or 

elements of the display. These values are to be removed 

and replaced by the single value of the display. No object 

code is generated but the control blocks representing the 

fields of the structure are replaced by a single control 

block representing the structured value. 

not yet been implemented. 

ENTER (MODE) 

Row displays have 

This code is used to enter a procedure or call a user 

defined operator. The run time value stack contains an 

active procedure value followed by values of the actual 

parameters. Code required to enter the procedure is 

compiled and the procedure value and all actual parameters 

are deleted from the run time value stack. At run time a 

procedure will return a value in the run time stack so the 

compiler can assume that the a value whose mode is MODE is 

pushed into the run time value st~ck. The object code 

generated is (where M is the address of the MSCW) : 

EAX1 M,D Get address of MSCW in XR - 1 

LDX2 M+2,D Get address of new stack frame 
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TSXO R$ENTER Call standard entry subroutine 

GOTO (DEF) 

This code is used to jump to a user label. The DEF 

table entry corresponds to the user label. This code is 

different from the JUMP code because the location of the 

label and the location of the goto may be in different 

environments. The object code generated depends on the 

relative environments of the current environment and the 

environment of the label. The instruction 

LDX D,2,D Exit one procedure environment 

is repeated as many times as the nrnnber of procedures 

exited. If no procedures are exited then this instruction 

is omitted. If there is any change of range then the 

instruction 

LDX S, [ saved S] , D Restore stack pointer 

is generated. Finally, the instruction 

TRA [label]-*,IC Jump to label 

is generated. If the goto does not cross a range boundary 

then the last instruction is the only instruction generated. 

HIP (MODE) 

A GOTO code is used in a place where a value is normally 

expected. A HIP code follows a GOTO code and causes a 

value of the specified MODE to be pushed into the run time 

value stack. It is irrnnaterial what value is pushed as the 
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preceeding jump will always take place and the value will 

never be used. No object code is generated. 

VOID (MODE) 

The top value in the run time value stack is deleted and 

a void value takes its place. No object code is generated. 

LGEN (MODE) 

This code is used to invoke a local generator of the 

specified mode at run time. The value of the generator is 

to be pushed into the run time value stack. First, the 

stack is marked with a MSCW. This is so the garbage 

collector, if called, will be able to mark the current stack 

frame .. Then the following instructions are added to the 

object code (where M is the address of the MSCW ~ .. vord) : 

EAX1 .M, D Get pointer to MSCW word in XR - 1 

EAX2 [len] Get length of value in XR - 2 

TSXO R$LGEN Call local generator routine 

ADA type,DL Add type field to pointer to value 

The A register then contains a pointer to the generated 

value. 

HGEN (MODE) 

This code is used to invoke a heap generator of the 

specified mode at run time. The value of the generator is 

to be pushed into the run time value stack. First, the 
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stack is marked with a MSCW. This is so the garbage 

collect.or, if called, will be able to mark the current stack 

frame. Then the following instructions are added to the 

object code {where M is the address of the MSCW word): 

EAX1 M,D Get pointer to MSCW word in XR - 1 

EAX2 [len] Get length of value in XR - 2 

TSXO R$HGEN Call heap generator routine 

ADA type,DL Add type field to pointer to value 

The A register then contains a pointer to the generated 

value. 

CONF {MODE) 

This code is used in conformity relations to check the 

mode of the right hand side of a conformity. The mode of 

the value of the right hand side of a conformity {which is 

stored in a special way) is to be checked against MODE. If 

the modes match a boolean true value otherwise a boolean 

false value is to be pushed into the run time value stack. 

The type of the right hand side is in XR - O. The 

following code is generated: 

CMPXO type,DU See if type matches 

TNZ 3,IC Jump if type does not match 

LDQ 1,DL Get a true in Q register 

TRA 2,IC And jump to end of sequence 

LDQ O,DL Get a false in Q register 

This code leaves the result in the Q register. 
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TF (LBL) 

The top value in the run time value stack is 0f mode 

boolean. This value is deleted and code is compiled to 

jump to the given label only if the boolean value was false. 

Otherwise the compiled code does nothing. The object code 

generated is: 

SZN [bool] Sense boolean value 

TZE [labcl]-*,IC Conditionally jump to label 

Some optimization is done if the boolean value was just 

generated. 

CASE (N) 

The CASE code is followed by N+1 rl'RA codes. The top 

value in the run time value stack is of mode integer. This 

value is deleted from the run time value stack. Code is 

compiled so that if the integer value was less than zero or 

greater than N the immediately following TRA code will be 

executed. Otherwise, the I+1'th TRA code will be executed 

where I was the value of the integer. 

is: 

The code generated 

CMPQ 

TRC 

STC2 

TRA 

MAX+1,DL 

3,IC 

1 I IC 

[] ,QL 

MAX is the maximum allowed value 

Too big so jlL~p to zeroth TRA 

Store aidress of zeroth TRA 

Jump to proper TRA 

Notice that the third instruction modifies the fourth 

instruction. 



94 

CASGN (MODE) 

The top value in the run time value stack is the left 

hand side of a conformity relation and the second from the 

top value in the run time value stack is a pointer to the 

value of the right hand side of the conformity relation. 

MODE is the mode of the left hand side value. The value of 

the right hand side without the union prefix is to be 

assigned to the left hand side name and both value deleted 

from the run time value stack. First the instruction 

LDXO ptr,D Get pointer to RHS in XR - 0 

is added to the object code. XR - 0 then points to the 

united value and the value (ununited) starts in the 

following location. The move routine is then called to 

move the ununited value at [1,0] to the location specified 

by the left hand side control block. 

SELCT (N) 

The top value in the run time value stack is a structured 

value. It is to be replaced by the Nth field of the 

structured value. The off set for the selected field is 

calculated and the move routine is called to compile object 

code to move the selected field to the run time stack. The 

control block for the structured value is replaced by a 

control block for the selected value. 
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RSLCT (N) 

The top value of the run time value stack is a reference 

to structure value. It is to be replaced by a reference to 

the Nth field of the structured value. No object code is 

compiled but the control block for the reference to 

structured value is replaced by a control block for the 

selected field. This is accomplished by adding the field 

offset to the saved address of the structure. 

ETC (MODE) 

This code always follows either a SELCT or RSLCT code. 

The MODE is the mode of the selected field a~d is the mode 

of the result of the selection. This code generates no 

object code but is used to set the mode of the selection in 

the control block. 

SKIP (MODE) 

This code causes code to be generated that pushes a value 

of the given mode into the run time value stack. Any such 

value is acceptable for a SKIP. The object code generated 

for a skip (where A is the address of the skip and N is the 

length of the value) is: 

STZ A,D Zero out value 

STZ A+1,D 

STZ A+2,D 

.... ~. 

Zero out value 

Zero out value 

. . . . 
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STZ A+N-1,D ZERO out value 

If the mode of the value is void then no instructions are 

generated because the length of a void is zero. 

NIL (MODE) 

This code causes code to be generated that pushes the 

name 'nil' into the run time value stack. The given mode 

is the mode of the nil. The object code generated for a 

nil (where A is the address of the nil and N is the length 

of the value) is: 

STZ A,D Zero out value 

STZ A+1,D Zero out value 

STZ A+2,D Zero out value 

. . . . . . . . . .... 
STZ A+N-1,D Zero out value 

Generally, only a single instruction will be generated. 

IS (MODE) 

The top two values in the run time value stack are 

operands in an identity relation. These two values are 

deleted from the run time value stack and replaced by the 

result of the identity relation. The object code generated 

(where N1 is the first name and rn is the second name) is: 

EAXO N1 Get first name in XR - 0 

STXO 2,IC Store in fourth instruction 

EAXO N2 Get second name in XR - 0 
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CMPXO [ ] See if names are equal 

TNZ 3,IC Transfer if not equal 

LDQ 1,DL Get a true in Q register 

TRA 2,IC Transfer to end of sequence 

LDQ O,DL Get a false in Q register 

N1 and N2 in the above code are actually more complicated 

addresses and generally involve index modification. 

ISNT (MODE) 

The top two values in the run time value stack are 

operands in an identity relation. These two values are 

deleted from the run time value stack and replaced by the 

result of the identity relation. The object co<le generated 

(where N1 is the first name and N2 is the second name) is: 

EAXO N1 Get first name in XR - 0 

STXO 2,IC Store in fourth instruction 

EAXO N2 Get second name in XR - 0 

CMPXO [ ] See if names are equal 

TZE 3,IC Tran sf er if equal 

LDQ 1,DL Get a true in Q register 

TRA 2,IC Transfer to end of sequence 

LDQ O,DL Get a false in Q register 

N1 and N2 in the above code are a~tually more complicated 

addresses and generally involve index modification. 
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TRUE (MODE) 

This code causes the generation of code that pushes the 

boolean value 'true' into the run time value stack. The 

instruction 

LDQ 1,DL Get a true in Q register 

is added to the object code. 

FALSE (MODE) 

This code causes the generation of code that pushes the 

boolean value 'false' into the run time value stack. The 

instruction 

LDQ O,DL Get a false in Q register 

is added to the object code. 

MSCW 

The top value in the run time value stack is a procedure. 

Code is generated to change this procedure value into an 

active procedure value by allocating space needed by the 

procedure and linking this value to the last active 

procedure value in the run time value stack. First the 

stack is marked in the first word of the procedure value. 

Then the following instructions are added to the object code 

(where M is the address of the procedure value) : 

STX 

EAX1 

LDX2 

S,LSTMK,D Save the current stack pointer 

M,D Get pointer to MSCW in XR - 1 

M+1,D Get length needed in XR~- 2 
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TSXO R$PLGEN Allocate space for procedure 

EAXO 0 ,.P:..U Get address of space in XR - 0 

EAA M,D Get address of MSCW in A 

ADA T$MSCHT,DL Get type for pointer also in A 

STA o,o Store at base of new space 

STZ 1 '0 Zero stack save word in new space 

LDA M+2,D Get environment pointer for proc 

STA 210 And store in new space 

EAA O,D Get base of current stack 

STA 3,0 And store in new space 

STXO M+2,D Store pointer to new space in MSCW 

LXLO M+'1,D Get type of new space 

SXLO M+2,D And move it 

STZ M+1,D Zero out old len/type word 

When these instructions are executed a new stack frame will 

be allocated and a pointer to this new stack frame is kept 

in the old procedure value. When the procedure is entered 

the new stack frame will point to the current stack frame. 

IDNTY (DEE'} 

The given DEF table entry is for an identifier or 

operator. Code is compiled to bring a reference to this 

value to the run time value stack in preparation for an 

identity declaration or operator declaration. Actually, no 

code is generated but a control block that references the 

location the identifier is assigned is created. 
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IDNTE 

The second from the top value in the run time value stack 

is a reference to an identifier or an operator stored there 

by a IDNTY code. The top value in the run time value stack 

is the value the identifier or operator should be identical 

to. Code is generated to assign the top value to the 

location specified by the reference that is second from the 

top. Then both values are deleted from the run time value 

stack. The object code generated is identical to the 

object code generated for the code 'ASGNE'. 

FORMP (DEF) 

The given DEF table entry refers to a formal parameter in 

a procedure denotation. Space for the value of the formal 

parameter is allocated in t.he run time value stack and 

object code is generated to move the actual parameter to the 

location assigned to the formal parameter. 

generated has the form: 

LDQ 4 I 1 Get actual parameter 

STQ 6,2 And store in formal 

LDQ 5I1 Get actual parameter 

STQ 7,2 And store in formal 

LDQ 6 I 1 Get actual parameter 

STQ 8,2 And store in formal 

The object code 

parameter 

parameter 

parameter 

. . . . . . . . . . . . . . . . . . . . . . . . 
The number of pairs of instructions generated equals the 
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length of the value of the formal parameter. Successive 

parameters continue at the address where the preceeding 

param~ter left off. 

!DENT (DEF) 

The given DEF table entry is for an identifier or 

operator. A control hlock for this value is created in the 

run time value stack but no object code is generated. 

DENOT (DEF) 

The given DEF table entry is for a denotation value. 

Code is compiled to bring the value of the denotation to the 

run time value stack. A typical object code sequence for 

an integral denotation is: 

TRA 2,IC Transfer around value 

[actual integer here] 

LDQ -1,IC Load integer in Q 

The only denotations currently implemented are real, 

integral, boolean, and character. 

ASGN (MODE) 

The given mode is the mode of an assignation that 

immediatPly follows this code. No code needs to be 

generated for this code. 
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ASGNE (MODE) 

The second from the top value in the run time value stack 

is the left hand side of an assignation. The top value is 

the right hand side of the assignation. Code is compiled 

to assign the right hand side value to the place specified 

by the left hand side value. Then the right hand side 

value which is the top value is deleted from the run time 

value stack leaving the left hand side value on the stack as 

the value of the assignation. The code generated for an 

assignation merely moves each word of the source to the 

location specified by the destination. If an array value 

is moved, code is generated to move each element of the 

array by means of a loop. 

LL {PROG) 

The given pointer to the PROG table indicates a new 

environment in the object program. The old environment is 

pushed into a compiler stack (the control stack) and the 

compiler is set for the new environment. 

generated. 

LLE (PROG) 

No object code is 

The environment that was saved by the LL code is restored 

and the compiler is set for the old environment. No object 

code is generated. 
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DELV (MODE) 

The top value in the run time value stack whose mode is 

the given mode is deleted from the stack. No object code 

is generated. 

SRNGE (PROG) 

The old environment is pushed into a compiler stack (the 

control stack) and the compiler is set for the new 

environment. Code is generated to store a mark in the run 

time value stack and link it to the previous mark or active 

procedure. Then the instruction 

STX S,LSTMK,D Save stack pointer in last MSCW+1 

is generated to save the current value of the local stack 

pointer. 

ERNGE (PROG) 

The environment that was saved by the SRNGE code is 

restored and the compiler is set for the old environment. 

The value of the range just exited is made available and 

pushed into the run time value stack. Then the instruction 

LDX S,LSTMK,D Restore stack pointer 

is generated to restore the local stack pointer to the value 

it had when the range was entered. 

EPDN (LBL) 

This code is used to define the entry point to a 
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procedure. The LBL is defined at the current place in the 

generated code. Then the instruction 

EAX D,0,2 Set new environment for procedure 

is generated to set XR - D to point to the new stack frame. 

RETN (MODE) 

This code is used to return the result of a procedure to 

the caller and return control. The two instructions 

LDXO O,D 

LDX S,3,0 

Save pointer to current stack frame 

Save pointer to old stack frame 

are added to the object code. Then the value of the 

procedure is moved to address [O,O]. This is the address 

of the calling MSCWc 

TSXO R$RET 

Then the instruction 

Return to caller 

is added to the object code. The routine R$RET restores 

the caller's environment and returns control. 

EPDV (MODE) 

The given mode is the mode of a procedure denotation. 

Code is generated to push a value of this mode in the run 

time value stack. Other information required for the 

creation of the procedure value has been accumulated during 

the comp.\.lation of the procedure denotation such as the 

environment of the procedure and the storage required by it~ 

The following instructions are added to the object code: 

STZ P,D Zero out first word of value 
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EAA MAX ST Get size of stack frame needed 

ADA type,DL Add type of stack frame 

STA P+1 ,D Store in second word of value 

get environment pointer in A register 

STA P+2,D Store in third word of value 

The environment pointer is obtained by compiling as many of 

the following instructions as necessary to reach the proper 

environment: 

LDA 

LDA 

2,D 

2 ,AU 

Get surrounding environment 

Get surrounding environment 

If the environments are the same then the instruction 

EAA 

is compiled. 

EPDE (LBL) 

O,D Get current environment in A 

The given entry is the entry point of a procedure 

denotation. This entry point is inserted in the procedure 

value created by the code EPDV. 

are added to the object code: 

The following instructions 

EAA ENTRY-*,IC get entry to proc in A 

STA P+3,D Store in fourth word of value 

This stores the entry point to the procedure in the 

procedur~ value. 

DLEN (LBL) 

This code is used for bound procedures. The maximum 
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length of the run time value stack in the preceeding 

procedure is added as code to the generated output. Then 

the given label is defined to be the address of the word 

just added to the generated output. 

VSBCT (N) 

This code indicates that the top value in the run time 

value stack is an integral subscript for the Nth subscript 

position of an arrayo This fact is noted in a word pushed 

onto the control stack. No object code is generated. 

VLWB (N) 

This code indicates that the top value in the run time 

value stack is a lower bound trinuner for the Nth subscript 

position of an array. 

onto the control stack. 

VUPB (N) 

This fact is noted in a word pushed 

No object code is generated. 

This code indicates that the top value in the run time 

value stack is an upper bound trimmer for the Nth subscript 

position of an array. This fact is noted in a word pushed 

onto the control stack. No object code is generated. 

VNLWB (N) 

This code indicates that the top value in the run time 

value stack is a new lower bound trinuner for the Nth 
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subscript position of an array. This fact is noted in a 

word pushed onto the control stack. No object code is 

generated. 

VEPTY {N) 

This code indicates that the Nth subscript position in a 

trimmer is empty. This fact is noted in a word pushed onto 

the control stack. No object code is generated. 

LWB (N) 

This code indicates that the top value in the run ti.me 

value stack is the Nth lower bound in a declarer. Code is 

generated to store this value in the appropriate location of 

the declarer being constructed. 

UPB (N) 

This code indicates that the top value in the run time 

value stack is the Nth upper bound in a declarer. Code is 

generated to store this value in the appropriate location of 

the declarer being constructed. 

FIX {N) 

This code indicates that the last bound calculated is 

fixed. Code is generated to store this state in the 

declarer being constructed. 
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FLEX (N) 

This code indicates that the last bound calculated is 

flexible. Code is generated to store this state in the 

declarer being constructed. 

SUB 

This code indicates that a slice is about to be compiled. 

The compiler is set to evaluate the following trimscript. 

BUS (MODE) 

This code indicates that the top values in the run time 

value stack are subscripts and trimmers to an array value 

below them in the run time value stack. Code is co~piled 

to do the indicated trimming and subscripting. The given 

mode is the resulting mode of the slice. All trimmer and 

subscript values are deleted from the run time value stack 

and the array value now on top of the stack is replaced with 

the slice value. 

BOUND (BOUND) 

This code always follows either a LGEN or a HGEN code and 

specifies bounds for generated values that require them. 

Code is ~ompiled that will insert the required bounds by 

calling appropriate bound procedures. 
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RBUS (MODE) 

This code indicates that the top values in the run time 

value stack are subscripts and trimmers to an array value 

below them in the run time value stack. Code is compiled 

to do the indicated trimming and subscripting. The given 

mode is the resulting mode of the slice. All trimmer and 

subscript values are deleted from the run time value stack 

and the array value now on top of the stack is replaced with 

the value of the slice. 

DSUB 

Code is generated for the header of a bound procedure. 

This involves the fetching of the actual parameter which is 

a pointer to the descriptor. 

DBUS (BOUND) 

Code is generated for the trailer of a bound procedure. 

This involves generating code to calculate the length of the 

array and return to the caller and calculate the strides in 

the descriptor. 

PRIM (MODE) 

The t0p value in the run time value stack is an integer 

or a long integer. Code is compiled to change this value 

to a real or long real value. 
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DE REF (MODE) 

The top value in the run time value stack is a reference 

mode. Code is compiled to dereference this value whose 

mode is the given mode. 

ROW {MODE) 

Code is generated to row the value on top of the run time 

value stack to the given mode. 

implemented. 

DEPR {MODE) 

This is not currently 

The top value in the run time value stack is a procedure 

without parameters. Code is generated to deprocedure this 

value by calling the procedure and the resulting value 

replaces the procedure value in the run time value stack. 

This code is equivalent to the code 'MSCW' followed by the 

code 'ENTER' • 

UNION {MODE) 

Code is generated to unite the value on top of the run 

time value stack to a value of the given mode. This value 

replaces the original value on the run time value stack. 

The generated code merely inserts a type word in front of 

the value that contains the type of the value. 
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MREF 

Space is allocated on top of the run time value stack by 

the compiler for a pointer. No code needs to be generated. 

CONE 

The second from the top value in the run time value stack 

is space for a pointer and the top value is the right hand 

side of a conformity relation. Code is compiled to store a 

pointer in the space provided to the right hand side value. 

Then both values are deleted from the run time value stack. 

{The value of the pointer is not really lost because a 

transfer instruction will be compiled to code to pick up the 

value.) 

MAX 

The compiler's stack pointer is set to the maximum value 

that it has attained in the current range. 

MA 

Code is compiled if necessary to convert the top value in 

the run time value stack to standard form. This is 

necessary in balanced expressions where a value may be 

generated in several places and must have the same form from 

all places. 
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FS 

Code is compiled if necessary to store the top value in 

the run time stack in the stack in standard form. This is 

necessary when constructing a display where all values of 

the display must be in memory. 



THE LOADER 

A compiled program consists of a body of code that is 

absolutely relocatable (i.e., code that does not have to be 

altered if it is moved in memory) followed by a list of 

modes with their associated patterns followed by a list of 

SYMDEF's and SYMREF's followed by one word containing the 

global environment length required by the program. Each 

pattern contains a pointer to a chain of addresses that 

should point to the pattern. 

The main program is compiled as a declaration of a 

procedure whose name is all blanks with no argu~ents and no 

result that when called causes execution of the program. 

If a program makes a reference to an identif ie:r declared 

in an independently compiled program, the compiler assumes 

that the identifier is declared in a global environment and 

assigns space in the global environment. Conversely, if a 

program declares an identifier that will be used by another 

program, space is also assigned in the global environment. 

When there are several programs to be bound into a single 

program each program has its own global environment. 

The loader maintains several tables for its use~ The 

program table contains an entry for each program segment 

loaded and contains the base address of the segment and 

space for the location and length of the global environment 

for this segment. Entries in the type table contain a 

pattern and a link to a chain of addresses in the program 

113 
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segment that refer to the pattern and an optional cannonical 

mode. When constructing the type table the loader will 

combine entries having the same mode so that there is a 

unique pattern associated with each mode. This is so 

conforraity relations will work properly with values from 

different program segments. There is a SYMDEF/SYMREF table 

that contains an entry for each symbol that is used by more 

than one program segment. This table contains for each 

symbol a chain of definitions and references of the symbol 

with the address associated with the symbol in the various 

program environments. 

The loader first constructs appropriate table entries for 

the main program. It then searches for a symbol in the 

SYMDEF/SYMREF table that has no definition. If it finds 

one it loads a program segment of this name and makes 

further entries in the various tables. When there are no 

more symbols without definitions it constructs patterns for 

all entries in the type table and fills in all addresses 

that reference these patterns. The loader then allocates 

space for the global environments and inserts their 

addresses in front of the corresponding program segment. 

All of the global declarations in the segments are then 

executed causing values for all the global symbols to appear 

in their respective global environments. Then, using 

entries in the SYMDEF/SYMREF table the value for each 

defined symbol is moved to all locations in other global 
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environments where it is used. Finally the value of the 

syrrillol consisting of all blanks (which is the procedure 

value of the main program) is used for an orqinary procedure 

call and the program starts execution. 

Cannonical modes 

One of the problems associated with the loader is the 

unique representation of modes in precompiled programs. 

During compilation, modes are represented by list structure 

in the MODE table. Unfortunately, different programs may 

result in different internal representations for the same 

mode because of a different order of appearance of modes in 

the program. This different representation does not bother 

the compiler but it means that the internal representation 

of modes is not a suitable external representation for use 

by the loader. 

One method for generating a cannonical form for a mode is 

to use a list copying routine and copy the list structure 

that is the internal representation for the mode. This 

will create a list structure that represents the mode and 

that is unique for a given mode [Cheney, C.J., "A 

nonrecursive list compacting algorithm", Communications of 

~ ACM,13, 677-678 (1970) ]. One disadvantage of this 

technique is that every mode specified must include all 

component modes even though these modes are specified 

elsewhere. This means that the memory required for a list 
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of cannonical modes will consume much more space than a 

single list structure that specifies the same list of modes. 

The above method works for all modes except united modes. 

United modes are considered to be equivalent even though 

their component modes are in a different order or some modes 

are repeated. The cannonization process described above 

will not necessarily cannonize two united modes into 

identical list structures. If, however, a cannonical 

ordering is imposed on all modes and the cannonical form for 

a united mode is defined to be with each component mode 

occuring once and in cannonical order then united modes will 

be cannonized properlyc This solution requires a 

cannonical ordering on all modes to be defined. A set of 

rules for a cannonical ordering of modes is as follows: 

1. A primitive mode {real, int, bool, char, bits, 

bytes, sema etc.) comes before a row mode which comes 

before a reference mode which comes before a structured 

mode which comes before a procedure mode which comes 

before a united mode. 

2. A primitive mode comes before a long primitive 

mode which comes before a long long primitive mode etc. 

Since there are only a finite number of non-long 

primitive modes they are ordered in alphabetical order. 

3. Two reference modes are ordered in the same order 

as their dereferenced modes. 
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4. A structured mode with fewer fields comes before 

a structured mode with more fields. If two structured 

modes have the same number of fields then the 

corresponding tags for the fields are examined. If 

there is any pair of corresponding tags that is different 

then the structured mode whose first different tag is 

alphabetically before the corresponding tag in the other 

·structured mode comes first. Otherwise, if all 

corresponding tags are equal then the structured mode 

whose first different mode that comes before the 

corresponding mode in the other structured mode comes 

first. (Notice that all modes cannot be the same or the 

two structured modes would be identical and neither 

structured mode would come before the other.) 

5. A procedure mode with fewer arguments comes 

before a procedure mode with more arguments. If two 

procedure modes have the same number of arguments then 

corresponding modes of the arguments are considered. If 

there is any pair of corresponding argument modes that is 

different then the procedure mode whose first different 

argument mode that comes before the corresponding 

argument mode in the other procedure mode comes first. 

If all pairs of modes are the same then the procedure 

mode with the result mode that comes before the result 

mode of the other procedure mode comes first. (If the 

result modes are also the same then the two procedure 
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modes are identical.) 

6. The canncnical ordering between two united modes 

is determined by first ordering the constituent modes of 

each united mode in cannonical order. If two 

constituent modes of a united mode are the same then one 

of them is deleted. The united mode with the least 

number of constitue~t modes comes first. If two united 

modes have the same number of constituent modes then the 

united mode whose first different constituent mode that 

comes before the corresponding constituent mode in the 

other united mode comes first. (At least one 

constituent must be different or the two united modes 

would be equivalent.) 

There is one subtle point in this method for cannonically 

ordering modes. The ordering of the constituent modes of a 

united mode depends on their cannonical order and it might 

be possible to construct two different but consistent 

orderings involving united modes. Fortunately this problem 

does not arise because if there are two consistent 

cannonical orderings for a set of modes then two modes 

appearing at the same rank in the different orderings are 

equivale~t. This can be seen by examining the cannonizing 

rules and noting that if the constituent modes of a mode 

have to be examined then the modes are equivalent if the 

constituent modes are equivalent. 
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As an aside, an alternative method for determining 

equivalences in the mode table between pass 1 and pass 2 

would be to use the cannonical ordering rules to sort the 

mode table. One would have to be careful in writing such a 

routine because the number of constituent modes in a united 

mode may change during the sorting process as modes are 

discovered to be equivalent. The execution time of such a 

routine would be of the order of (n log n) instead of n 

squared where n is the number of modes in the MODE table. 

The garbage collector 

In ALGOL 68 there are two ways in which memory can be 

freed at run time~ Local values are released when the 

range that created them is exited. This local storage is 

allocated on a stack and when a range is exited, the stack 

pointer is restored to the value it had when the range was 

entered. Heap storage is allocated in the heap and storage 

is reclaimed from the heap only by the process of garbage 

collection. When all available space is used up the 

garbage collector determines all of the memory that can 

still be accessed by the program. This memory is compacted 

into two contiguous areas: the stack and the heap. The 

remainde~ of the memory is then free for allocation for 

local or heap values. 

In order for a garbage collector to operate correctly it 

must be able to determine the exact structure of memory. 
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All locations that contain pointers must be found and the 

type of value to which these pointers point must be known. 

This includes all temporary memory locations that can 

contain a pointer. This means that run time memory 

organization is very rigid. Since memory is compacted by 

the garbage collector, all pointers that point to moved 

values must be relocated. 

All pointers at run time consist of an address and a tag. 

The address part contains the address of the value pointed 

to and the tag part contains the address of a pattern for 

the value that is pointed to. A pattern is a list of data 

specification words followed by a pattern terminator word. 

A data specification word specifies the type of data in the 

value. There are six types of data specification words 

corresponding to six uses of memory. They are: 

SKIP N (skip N words) 

The next N words are not being used currently but they 

should be marked so that the compactor won't squeeze this 

data structure. The skipped words are part of the 

temporary storage allocated for a procedure. 

OCT (value that is not a pointer) 

The next word is a non-pointer data item and should be 

marked. 
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PTR {pointer) 

The next word is a pointer with the pointer in the 

upper half and a pointer to the pattern for the pointer. 

WPTR {working pointer) 

The next word is a pointer in the supervisor that 

should not be marked because it is outside of garbage 

collectable memory. Pointers of this type never appear 

in collectable memory and are used by routines calling 

the garbage collector to relocate internal pointers. 

ROW N {N dimensional row value) 

The next 4*N4·1 words form a row descriptor with the 

first word pointing to the first element of the row value 

and succeeding sets of four words containing the lower 

bound, upper bound, stride, and states. All words of 

the descriptor and all elements should be marked. 

ULEN {union length word) 

The next word is the first word of a united value. 

It contains the length of the value in the upper half and 

a pattern pointer for the current value in the lower 

half. This following value should be marked as well as 

any extra words not used by the current value. 

The strategy for garbage collection is to trace the 
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entire structure of memory and record words in use in a 

separate bit table. The bit table contains a bit for every 

word in collectable storage. Words in use are then moved 

to adjacent locations with words associated with the stack 

moving down and word assiciated with the heap moving up. 

Then all pointers are adjusted so that they point to the new 

location of their target. The garbage collector is divided 

into a list structure tracing part and a memory compacting 

part. 

The list structure tracing routine is used first to mark 

all words usable by the program and second to relocate all 

pointers after the memory compacting routine has shuffled 

memory around. 

follows: 

The algorithm for the tracing routine is as 

1. Clear the mark table and the array chain pointer. 

Set A, N, and F equal to zero and B equal to the pointer 

to the list structure to mark. This pointer has an 

address pointer and a type pointer. 

2. If F is zero then go to step 4. 

3. Using the relocation table relocate the address 

pointer in B without changing the type pointer in B. 

(If the pointer to be relocated does not point to a word 

that is marked then it is relocated to point to the first 

following marked word. This situation arises when a 

pointer·to the end of the stack is saved when a new range 
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is entered.,) 

4. If either the address pointer or the type pointer 

in B is zero then go to step 20. 

5. If the type pointer in B points to a 'WPTR' 

pattern word then go to step 15. 

6. If the type pointer in B does not point to a 

'SKIP' pattern word then go to step 8. 

7. Set N consecutive bits in the mark table starting 

with the bit corresponding to the word referenced by the 

address pointer in B where N is the number contained in 

the 'SKIP' pattern word. Increment the address pointer 

in B by N and the type pointer in B by 1 and go to step 

17. 

8. If the mark table bit corresponding to the word 

referenced by the address pointer in B is set then go to 

step 16. 

9. Set the mark table bit corresponding to the word 

referenced by the address pointer in B. 

10. If the type pointer in B points to a 'OCT' 

pattern word then go to step 16. 

11. If the type pointer in B does not point to a 

'ULEN' pattern word then go to step 13. 

12. Let C stand for the word referenced by the 

address pointer in B. Then simultaneously move the type 

pointer from the C word to the word in B; move the type 

pointer from the word in B to the word in A; and move the 
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type pointer from the word in A to the C word. 

Increment the address pointer in B by 1 and go to step 4. 

13. If the type pointer in B does not point to a 

'ROW' pattern word or if F is not zero go to step 15. 

14. The address pointer in B points to a descriptor 

of N dimensions where N is the number in the 'ROW' 

pattern word. Pack the state information somewhere in 

the descriptor to make room for a 'place' and initialize 

all N places to zero. 

15. Let C stand for the word referenced by the 

address pointer in B. Then simultaneously move the C 

word to B; move B to A; and move A to the C word. Then 

go to step 2. 

16. Increment the address pointer and the type 

pointer in B both by 1. 

17. If the type pointer in B points to a positive 

word (not a pattern terminator word) then go' to step 4. 

(note that 'OCT', 'PTR', 'ROW' etc. pattern words are 

all positive.) 

18~ If A is zero then go to step 27. 

19. The type pointer in B points to a pattern 

terminator word. Add this word to B to restore B to the 

origiral address pointer and type pointer. 

20. If the type pointer in A does not point to a 

'ULEN' pattern word then go to step 22. 

21. Decrement the address pointer in B by 1. Let C 
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stand for the word referenced by the address pointer in 

B. Then simultaneously move the type pointer from the 

word in A to the word in B; move the type pointer from 

the word in B to the C word; and move the type pointer 

from the C word to the word in A. Then go to step 16. 

22e Let C stand for the word referenced by the 

address pointer in A. Then simultaneously move A to B; 

move B to the C word; and move the C word to A. 

23. If the type pointer in B does not point to a 

'ROW' pattern word then go to step 16. 

24. The address pointer in B points to a descriptor 

of N dimensions where N is the number in the 'ROW' 

pattern word. Let L be the lower bound, U be the upper 

bound, and D be the stride. Increment the place in the 

first quadruple by one. Also increment the address 

pointer in the descriptor by the quadruple's stride. If 

the place is less than or equal to U-L then go to step 

15. If the place is now greater than U-L then set the 

place to zero, decrement the address pointer in the 

descriptor by D(U-L+1) and repeat this step with the next 

quadruple if it exists. 

25. If F is zero then link this array descriptor to 

the chain pointed to by the array chain pointer and go to 

step 16. 

26. Unpack the state information in the descriptor 

and go to step 16. 
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27. If F is zero set to one all bits in the mark 

table corresponding to words in the interior of arrays 

chained to the array chain pointer. 

28. Marking is complete. If F is zero set it equal 

to one and go to the compacting routine. 

then garbage collection is complete. 

If F is one 

The compacting routine is based on the fact that there 

must be at least one free word between consecutive blocks of 

marked words. This free word can contain relocation 

information that is used to relocate pointers in the list 

structure [Haddon, B.K. & Waite, W. M. , n A Compaction 

Procedure for Variable-length Storage Elements", Computer 

Journal 10, 2, 162-165 (August 1967)]. 

the compacting routine is as follows: 

The algorithm for 

1. Assume that bits before the start of the bit 

table are ones and bits.after the bit table are zero. 

Set pointer A to point to the word following the first 

1-0 transition in the bit table. 

2. Set pointer B to point to the word following the 

next 0-1 transition in the bit table. If there is no 

such rext transition then go to step 12. 

3. Set pointer C to point to the word following the 

next 1-0 transition in the bit table. 

4. ·store in a word N words beyond the word pointed 
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to by A a relocation word containing the current contents 

of pointer B (old address) and pointer A (new address). 

Increment the value of N by one. 

5. Set the pointer A1 equal to the pointer A and the 

pointer B1 equal to the pointer B. 

6. Swap the two words referred to by pointers A1 and 

B1 then increment the pointers A1 and B1 so they refer to 

the next sequential word. 

7. If the pointer in B1 does not equal the pointer 

in C then go to step 6. 

8. If the stack/heap boundary was moved then store 

the new location of the stack/heap boundary in H. If 

pointer C is below the stack/heap boundary then copy 

pointer A1 into H. 

9. Divide C-A by B-A and let the quotient be Q and 

the remainder be R. If N is less than or equal to R 

then move N words starting with location Q(B-A)+A to 

location B. If N is greater than R then move R words 

starting with Q(B-A)+A to location B+N-R. After the 

swap performed in step 6 the relocation table may be 

split into two parts and be anywhere in the free area. 

This step combines the two parts and puts the relocation 

table in a contiguous area at the bottom of the free 

area. 

10. Set pointer A to the current value of pointer 

A 1. 
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11. Go to step 2. 

12. Call the monitor to allocate or release memory 

as appropriate. All memory that is in use is below 

pointer A. Enough extra memory must be included to 

satisfy the current request for memory and contain the 

bit table. 

13. Allocate space at the top of memory for the new 

bit table. The base of the bit table is the new top of 

the heap. 

14. Set the pointer A1 equal to the pointer H and 

the pointer B1 equal to the base of the bit table minus A 

plus H. This prepares swapping the heap up to the bas8 

of the bit table. 

15. Swap the two words referred to by pointers A1 

and B1 then increment the pointers A1 and B1 so they 

refer to the next sequential word. 

16. If the pointer in B1 does not equal the base of 

the bit table then go to step 15. 

17. Set the base of the heap pointer to the base of 

the bit table minus A plus H. 

18. Join up the relocation table in a similar way as 

in step 9. 

19, Sort the relocation table by old addresses then 

adjust heap references to reference the new location of 

the heap. 

20. Compacting is complete. Go to step 1 in the 
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marking routine. 

Although it is not done in the present implementation, 

the garbage collector is capable of printing out a complete 

symbolic dump of memory. This is possible because every 

pointer contains a type pointer that completely describes 

the data the pointer points to. Such a symbolic dump would 

be very useful for program debugging. 



USE OF THE COMPILER 

In the current implementation of ALGOL 68 no bold faced 

words are used. Instead, there is a list of reserved words 

that cannot be used as identifiers or indicants. Also, 

spaces are significant and separate successive indicants, 

reserved words, and identifiers. The following is a list 

of symbols used in the current implementation for the 

symbols defined in the ALGOL 68 report: 

begin symbol 

) end symbol 

E times ten to the power symbol 

%:= over and becomes symbol. 

%::=modulo and becomes symbol 

OR or symbol 

AND and symbol 

/= differs from symbol 

< is less than symbol 

<= is at most symbol 

>= is at least symbol 

> is greater than symbol 

I divided by symbol 

% over symbol 

%: modulo symbol 

NOT not symbol 

ABS absolute value of symbol 

ODD odd symbol 
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·/-· . - . is not symbol 

AT at symbol 

( if symbol 

' then symbol 

\ else symbol 

f i symbol 

OF of symbol 

go to symbol 

SKIP skip symbol 

NIL nil symbol 

\: then if symbol 

': else if symbol 

" quote symbol 

@ comment symbol 
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Since no bold face characters are used, certain ambiguities 

appear in the language that require additional conventions 

not found in the report. In particular, square brackets 

must be used for arrays. All casts must be inclosed in 

parentheses to distinguish them from labelled statements. 

Also the following list of reserved words cannot be used for 

identifiers or indicants: 

LONG 

STRUCT 

REF 

FLEX 

EITHER 



I 

PROC 

UNION 

MODE 

PRIORITY 

LOC 

OP 

AT 

OF 

HEAP 

LIBRARY 

FOR 

FROM 

BY 

TO 

WHILE 

DO 
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Oher predefined words may be used generally but if they are 

their predefined meaning will be lost in the range in which 

this is done. 

Programs to be run in ALGOL 68 are first typed into the 

Dartmouth Timesharing System in the normal way. Every line 

starts with a line number but the compiler ignores it. The 

conunand "SYSTEM ALGOL68" is then typed followed by the 

cormnand "RUN". This will cause the program to be compiled 

and run. An example of a valid program is: 

1 (REAL X, Y; 



r. 
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2 x := 1; y := 2; 

3 X := X + Y) 

If it is desired to precompile a procedure for inclusion 

in another program then the procedure declaration is written 

in the normal way and is followed by the characters ";SKIP". 

For example, the program: 

1 PROC ADD= (REAL X, Y)REAL : X + Y; SKIP 

will precompile a procedure whose result is the sum of its 

arguments. Since this program does not begin with a left 

parenthesis the compiler will not execute the program but 

instead write out the object machine code in a file called 

" • OBJECT • " • This file should be renamed to the name of the 

procedure being declared, "ADD" in the example. 

To include a precompiled procedure in another program 

there must be a declaration for it. The declaration 

LIBRARY PROC(REAL, REAL)REAL ADD; 

will add the file named ADD into the object code. It will 

also declare ADD to be a procedure that can be used in the 

program. A complete program using ADD might be: 

1 (REAL A I B I c ; 

2 LIBRARY PROC(REAL, REAL) REAL ADD; 

3 A:=1; B:=2; 

4 c: =ADD (A I B) ) 



CONCLUSIONS 

The major innovations of ALGOL 68 are the mode concept 

with the idea of complete compile time knowlege of run time 

modes. The united modes are introduced to allow limited 

run time determination of modes. ALGOL 68 also has a well 

defined set of input and output procedures thus filling a 

major lack in ALGOL 60. Unfortunately, the implied garbage 

collector in ALGOL 68 costs a good deal of overhead even 

against users who do not use this facility. If only one 

construction in a program requires garbage collection then 

all operations in the program will be slowed down. The 

garbage collector precludes the use of ALGOL 68 as an 

implementation language because of its insistance on a known 

run time set of modes at compile time. This makes it 

impossible to work with data whose structure will be 

determined at run time. Also, there is no way to get at 

the individual bits of a machine word. This makes it 

impossible to define the structure of hardware defined word 

formats. 

The major innovation of PL/1 is its concept of a based 

pointer. In most languages identifiers are associated with 

memory locations but in PL/1 identifiers are associated with 

a particular offset relative to a~ unspecified pointer. An 

identifier is used by associating it with a particular base 

pointer. Therefore, identifiers in PL/1 correspond roughly 

to structure tags in ALGOL 68. However, in PL/1, the same 
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pointer or base may be associated with different structures 

permitting the same data to be accessed in different ways. 

This allows the progranuner flexibility (and pitfalls) in 

referencing data. Unfortunately, the syntax of PL/1 is 

extremely messy and programs written in PL/1 are not 

mathematically "neat" like programs written in ALGOL. 

SIMULA 67 combines the concepts of a procedure and a data 

structure. A procedure call such as f (a, b, c) can also be 

looked upon as initializing a three component data structure 

with the values a, b, and c. This is accomplished by 

allowing references to the parameters of a procedure by an 

independent procedure and not releasing space allocated for 

temporary storage of a procedure after it is exited. The 

first parameter of the above procedure could be referenced 

by writing f.a • If a procedure has no computation in it 

then it degenerates into a pure data structure. Coroutines 

are also easy to implement in SIMULA 67. It is unfortunate 

that ALGOL 68 does not allow such convenient accessing of 

structures or the ability of using coroutines. 
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APPENDIX 

This appendix contains the actual syntax used for pass 1 

and pass 2 together with a brief description of the imbedded 

actions. the name of each syntax rule appears to the left 

and is followed by a colon. The alternatives of a syntax 

rule are separated by semicolons and the last alternative is 

followed by a period. The elements in an alternative are 

separated by commas. Elements that are names of other 

production rules consist of this name. Actions that 

attenpt to match the input program against a literal string 

consist of this string surrounded by single quotes. Other 

actions are underlined. If an action has an argument then 

this argument follows the underlined name of the action and 

is enclosed in brackets. 

Following the syntax for each pass is an explanation of 

the actions. Names followed by (SYNTAX) are actions 

imbedded in the syntax. Names followed by (SUBROUTINE) are 

subroutines used by the actions. 
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PASS 1 SYNTAX ------
PROG: PRO,PASS1.5,PASS2,~. 

PRO: PDEN,DEL; 

SRNGE,[CLOR],CLEAR,[IDNT],MRNGE,SER,~,ERNGE, 

[CLOR]. 

COND: '\',DECI,ERNGE,[BARR],SRNGE,[BARR],MRNGE,SER, 

ELSE; 

'\: 
1 ,DECI ,ERNGE, [BARR], SRNGE, [BARR] ,MRNGE, SER, 

THEN; 

EMPTY .. 

THEN: '\',DECI,ERNGE,[BARR],SRNGE,[BARR],MRNGE,SER, 

ELSE; 

'\: 
1 ,DECI ,ERNGE, [BARR], SRNGE, [BARR] ,MRNGE, SER, 

THEN; 

ERRORS. 

ELSE: ''',~,ERNGE,[BARR],SRNGE,[BARR],MRNGE,SER; 

'': 
1 1~1ERNGE, [BARR] ,SRNGE, [BARR] ,MRNGE ,SER, 

THEN; 

EMPTY. 

SER: UNIT,UTAIL. 

UTAIL: '; ',ADO,[SEMIC],UNIT,UTAIL; 

':',ADO,[CLNC],DECLC,UNIT,UTAIL; 

'.',~1 [SEMIC],IDENT, 1 : 1 ,~,~,UNIT,UTAIL; 

JTAIL. 

UNIT: ~,[IDNT],DEC. 

JUNKE: JUNK; 
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EMPTY. 

JUNK: IDENT,STIDB,JUNKE; 

I = I '~I [ ID NT] 'JUNK; 

I : = I , ~' [ IDNT ] I JUNKE ; 

PDEN ,DEL,~, [ IDNT] ,JUNKE; 

BOX,DEL, ~' [ IDNT] ,JUNKE; 

'STRUCT',SUNIT,~,SMO,[IDNT],JUNKE; 

'UNION',UUNIT,DEL,SMO,[IDNT],JUNKE; 

'PROC',ARGE,SMO,[IDNT],JUNKE; 

I REF I I SMO I [ IDNT] , JUNK; 

'LOC',SMO,[IDNT],JUNK; 

'HEAP',~, [ IDNT] ,JUNK; 

'OF I'~' [ IDNT] ,JUNK. 

FJ: FORS; 

JUNKE. 

JTAIL: I , 1 ,~,[COMAC],SMO,[IDNT],JTL1; 

EMPTY. 

JTL1: FORS,JTAIL; 

JUNKE,JTAIL. 

sUNrT: • c·,~,£1nNT],MARK,FsEQ,'> ·,~,PoP,[rDNTJ. 

UUNIT: I (',PUSH,[IDNT],MARK,MSEQ,') ',££!!,POP,[IDNT]. 

FORS: 'FOR',IDENT,FROMS; 

FROMS. 

FROMS: 'FROM',JUNK,BYS; 

BYS. 

BYS: 'BY I ,JUNK,TOS; 



TOS. 

TOS : I TO I I JUNK I WIILES i 

WHLES. 

WIILES: 'WHILE',SER,DOS; 

DOS. 

DOS: I DO I I SMO I [ IDNT] ,FJ. 
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BOX: '[',SRNGE,[BOXR],BELEM,BTAIL,']' ,CBOX,ERNGE, 

[BOXR],REST,[CBOXT]. 

BTAIL: ' I I ,ADO, [ COMAC ] I BELEM I BTAIL i 

EMPTY. 

BELEM: STZ,[IDNT],JUNKE,BEL2. 

BEL2: ' : ' ,ADO, [ CLNC] , §1! 1 [ IDNT] ,JUNKE, BEL3; 

'AT',ADO,[CLNC],STZ,[IDNT],JUNK; 

'FLEX',': 1 ,ADO,[CLNC],STZ,[IDNT],JUNKE,BEL4; 

1 EITHER' 1 ' : ' ,ADO, [ CLNC] 1 STZ, [ IDNT] ,JUNKE, BEL4; 

STZ, [ IDNT]. 

BEL3: 'AT',JUNK; 

BEL4. 

BEL4: 'FLEX' ; 

'EITHER'; 

"EMPTY. 

DEC: 'PRIORITY',IDENT,~,'=' ,PRT3; 

'OP' ,OPDEC; 

1 MODE' 1 IDENT, STID, '=' ,MT3; 

'STRUCT' , SDEC; 

I UNION I I UDEC i 



'PROC I ,PDEC; 

'REF',RESLT,~,IDEC; 

BOX,RESLT,EBOX,IDEC; 

'LOC' ,RESLT,IDEC; 
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'HEAP',RESLT,IDEC; 

'LIBRARY',RESLT,~ 1 [FMODE],DECLB,LIBL; 

IDENT,~,ID; 

JTL1. 

PRT: ' I I ,ADO, [ COMAC], PRT 1; 

EMPTY. 

PRT 1 : IDEN'r, STID, PRT2; 

SMO, [ IDNT] , DEC. 

p RT2 : ' = ' I p RT 3 ; 

ID. 

PRT3: PUSH,[IDNT],~NT,CNVRT,POP,[IDNT],DECP,PRT. 

OPDEC: '(',~1 MSEQ,') ',FIELD,EPR,~1 ~,'=',FJ, 

OPTL; 

IDENT,STID,EVOID,DECO,'=',PDEN,DECOP,OPTL; 

'=',~1 EVOID,DECO,'=',PDEN,DECOP,OPTL; 

ERROR3. 

OPTL: I I I ,ADO, [ COMAC] ,OPT1; 

EMPTY. 

OPT1: IDENT,STID,OPT2; 

OPDEC; 

~,[IDNT],DEC. 

OPT2: '=',JUNK,OPTL; 



ID. 

MTAIL: I , I ,ADO, [ COMAC] ,MT1; 

EMPTY. 

MT1: 

MT2: 

IDENT,~1 MT2; 

SMO, [ IDNT] ,DEC. 

I=' ,MT3; 

ID. 
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MT3: PUSH,[IDNT],MOD,POP,[IDNT],DEC~,MTAIL. 

SDEC: SUNIT,IDM; 

IDENT,~1 '=' ,SUNIT,DECM,STAIL; 

ERRORS. 

STAIL: I , I ,ADO, [ COMA.C] , ST 1; 

EMPTY. 

ST1: IDENT,STID,ST2; 

~' [ IDNT] ,DEC. 

ST2: '=',SUNIT,~,STAIL; 

ID. 

UDEC: UUNIT,IDM; 

UNT: 

UT1: 

UT2: 

IDENT,~1 '=' ,UUNIT,~ 1 UNT; 

ERROR6. 

',',~,[COMAC],UT1; 

EMPTY. 

IDENT,~ 1 UT2; 

§!:!_Q, [ IDNT] ,DEC. 

'=',UUNIT,~,UNT; 

ID. 
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PDEC: IDENT~~1 PDEC1; 

~,ARGE,RESLT,EPR,IDEC. 

PDEC1: 1 = 1 ,~1 [IDNT],PDEC2,POP,[IDNT],~,PTE; 

I:= I,~, [ IDNT] ,PDEC2 ,~, [ IDNT] ,~,~,PTA; 

IDENT,~1MMI,~,STID,IDEC; 

~,EVOID,~,IDEC. 

PDEC2: PDEN; 

JUNKE,~ 1 EVOID,EPR. 

RESLT: 'PROC',MARK,ARGE,RESLT,EPR; 

BOX,RESLT,EBOX; 

'REF',RESLT,EREF; 

'STRUCT',SUNIT,IDE; 

'UNION',UUNIT,IDE; 

IDENT,STID,RES1. 

RES1: IDENT,~1 STID; 

EVOID. 

IDE: !DENT,~; 

2!:!Q., [ IDNT] • 

PTE: ',',~1 [COMAC],PTE1; 

EMPTY. 

PTE1: IDENT,~1 PTE2; 

2!:!Q. 1 [ IDNT] 1 DEC. 

PTE2: '=',PUSH,[IDNT],PDEN,~,[IDNT],~,PTE; 

ID. 

PTA: 'I I,~, [ COMAC] ,PTA 1; 

EMPTY. 
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PTA1: IDENT,STID,PTA2; 

SMO, [ IDNT] ,DEC. 

PTA2: 1 :=' ,~,[IDNT],PDEN,~,[IDNT],~,TAG,PTA; 

',',!!E.2.,[COMAC],~,EVOID,~,TAG; 

MOD: 

ID. 

'REF' ,MOD,~; 

BOX,MOD1 ,EBOX; 

1 STRUCT', SUN IT; 

'UNION 1
, UUNIT; 

IDENT, STII~,1MMI; 

'PROC',MAR~,ARGE,MOD1,~. 

ARGE: I ( ' , MSEQ, ' ) ' ; 

EMPTY. 

MOD1: MOD; 

EVOID. 

FIELD: 'REF' ,SMO, [FMODE] ,FIELD,~'~' [FMODE]; 

BOX,~,[FMODE],FIELD,~,SAVE,[FMODE]; 

'STRUCT' , SUNIT, IDENT, ~' ~' [ FMODE]; 

'UNION',UUNIT,IDENT,~,~,[FMODE]; 

'PROC',~1ARGE,FLD2,~,SAVE,[FMODE]; 

IDENT,~,FLD4,~,[FMODE]; 

ERRO.R7. 

FLD2: IDENT,~,FLD3; 

FIELD. 

FLD3: IDENT,~,STID; 

EVOID. 



FLD4: IDENT,MMI,~; 

~' [FMODE]. 

MSEQ: MOD,MSEQ1. 

MSEQ1: ' 1 
1 ,MOD ,MSEQ1; 

EMPTY. 

FSEQ: FIELD,TAG,FSEQ1. 

FSEQ1: 'I' ,FIELD,TAG,FSEQ1; 

EMPTY. 

IDM: IDENT,§11ID,IDEC; 

JUNKE,DEL,JTAIL. 

ID: IDENT,MMI,STI°-,IDEC; 

JUNKE,JTAIL. 
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C'I1AIL: ' I ' ,ADO I [ COMAC] ,DEC' CTAIL; 

EMPTY. 

IDEC: '=' ,~, [ FMODE] ,~,JUNKE ,ETL; 

':=',~1~1 [FMODE],~,JUNKE,ATL; 

JUNK,DEL,JTAIL; 

~,SAVE,[FMODE],~,ATL. 

ETL: 'I I ,ADO,[COMAC] ,ET1; 

~' [ IDNT]. 

ET1: IDENT,~1ET2; 

~,.[IDNT],DEC. 

ET2: '=',REST,[FMODE],~,JUNKE,ETL; 

ID. 

ATL: ' / ',ADO / [ COMAC] ,AT 1; 

SMO,[IDNT]. 
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AT1: IDENT,ST!D,AT2; 

SMO, [ IDNT] ,DEC., 

AT2: ':=',~,[FMODE],TAG,JUNKE,ATL; 

',',ADO, [ COMAC] ,~, [ FMODE] ,~,AT1; 

IDENT,~1~,IDEC; 

JUNK,JTAIL; 

REST,[FMODE],TAG. 
-, -

LIBL: ' , ' , ADO, [ COMAC ] , LIB 1 ; 

SMO, [ IDNT]. 

LIB1: IDENT,STID,LIB2; 

SMO, [ IDNT] ,DEC. 

LIB2: ',I,~, [COMAC] ,~, [FMODE] ,DECLB,LIB1; 

IDENT,~I,~,IDEC; 

JUNK,JTAIL; 

~,[FMODE],DECLB. 

PDEN: 1 
(' , SRNGE, [ CLOR] ,EQ§!!., [MK] ,MRNGE, SER, COND, 1

) 
1 

, 

MOD1,PBOD,EPDEN. 

PBOD: ':',JUNKE,STZ,[PDPOS]; 

~' [PDPOS]. 
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PASS 1 ACTIONS 

EMPTY (SYNT.AX) 

No action. This action is used when no action is to be 

performed and there are no other actions in the alternative. 

PASS1.5 (SYNTAX) 

This action is pass 1.5. When pass 1.5 finishes, 

control is returned to the syntax analyzer. 

PASS2 (SYNTAX) 

This is the top production rule for pass 2. The name of 

the rule is 'PRO' in pass 2 syntax. 

DONE (SYNTAX) 

This action is called when pass 2 is finished. The 

syntax analyzer is exited and pass 3 is executed. 

STZ (SYNTAX) 

This routine stores a zero in the upper half of the word 

referred to by the argument. 

SMO (SYNTAX) 

This routine stores an octal 400000 in the upper half of 

the word referred to by the argument. 
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CLEAR (SYNTAX) 

This routine stores a zero in the word referred to by the 

argument. 

STIDB (SYNTAX) 

This routine examines location 1$IDNT. If this location 

is zero, routine STID is transferred to. Otherwise, an 

octal 400000 is stored in the upper half of location 1$IDNT. 

STID (SYNTAX) 

This routine stores the contents of XR - 7 in the upper 

half of location 1$IDNT. 

DECLC (SYNTAX) 

This routine checks the contents of location 1$IDNT. If 

this location is negative, an immediate exit is made. 

Otherwise, routine DECL is transferred to. 

DEL (SYNTAX) 

The top word in the working stack is deleted. 

that was second from the top is now the top word. 

PUSH (SYNTAX) 

The word 

The word referred to by the argument is pushed onto the 

control stack. 

top. 

The old top of stack is now second from the 
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POP (SYNTAX) 

The word on the top of the control stack is stored in the 

location referred to by the argument. The top stack word 

is deleted so that the old second from the top word becomes 

the top of stack word. 

DELS (SYNTAX) 

The top word in the control stack is deleted. 

that was second from the top is now the top word. 

MARK {SYNTAX) 

The word 

The current length of the working stack is pushed onto 

the control stack. 

MRNGE {SYNTAX) 

The current length of the working stack is stored in 

location 1$MK. 

EVOID (SYNTAX) 

A void mode declarer is pushed onto the working stack. 

A void mode declarer consists of a pointer to the void entry 

in the mode table in the upper half and zero in the lower 

half. 

SAVE (SYNTAX) 

The top word of the working stack is copied to the 
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location referred to by the argument. 

not altered, 

REST (SYNTAX) 

The working stack is 

The word ref erred to by the argument is pushed onto the 

working stack. 

TAG (SYNTAX) 

The contents of 1$IDNT is pushed onto the working stack. 

!DENT (SYNTAX) 

The next symbol in the input stream is checked. If it 

is a reserved symbol this routine gives a nomatch return. 

Otherwise, the next symbol is accepted and a pointer to the 

STAB table entry of the symbol is placed in XR ~ 7. 

CS'r (SYNTAX) 

The top word of the control stack is assumed to be the 

length of the working stack stored there by the MARK 

routine. This word is deleted from the control stack and 

the words added to the working stack since the marking are 

considered. The considered words refer to the fields of a 

structure when taken in pairs. The first word of the pair 

is a declarer word for the field and the second word 

contains in the upper half a pointer to the STAB table where 

the tag for the field is stored. All of the considered 
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words are deleted from the working stack and are replaced by 

a single declarer word for the stuctured mode having the 

fields specified by the considered words. 

CNVRT {SYN'I1AX} 

The last symbol accepted is checked. If it is not a 

single digit between "1" and "9" a fatal error occurs. 

Otherwise;- the value of the digit is pushed onto the working 

stack in the upper half of the word. 

EREF {SYNTAX} 

The top word in the working stack is assumed to be a 

declarer. It is replaced by a declarer whose mode is 

reference to the mode of the original declarer. 

EPDEN {SYNTAX) 

The word 1$PDPOS is examined. If the word is positive 

then the next paragraph explains the rest of the routine. 

If the word is negative then the top word of the working 

stack is deleted. Subroutine DECIA is called. Location 

1$MK contains the old length of the working stack and words 

are deleted from the working stack until its length is the 

same as the stored in 1$MK. The top word of the control 

stack is popped and stored in 1$MK. Subroutine ERNGA is 

called with a parameter of CLOR. A void declarer is pushed 

onto the working stack and the routine exits. 
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If 1$PDPOS is positive then SEMIC and CLNC must be zero 

or a fatal error occurs. Conside~ the words added to the 

working stack since the last mark. They are declarers for 

the formal parameters followed by a declarer for the mode of 

the result. The top word of the working stack is deleted 

and remembered. All of the other considered words are 

deferenced (if not reference mode a fatal error occurs} then 

subroutine DECIA is called. The contents of 1$MK is pushed 

onto the control stack. The remembered word is restored on 

top of the working stack. The considered words with the 

result word are replaced with a single word declarer of the 

mode procedure with parameters by a call to the subroutine 

EPROC. The top of the control stack is popped and stored 

in 1$MK. The declarer on the top of the working stack is 

remembered and deleted. Subroutine ERNGA .is called with a 

parameter of the mode of the remembered declarer with the 

sign bit set. The remembered declarer is restored on the 

working stack and a normal exit occurs. 

MMI (SYNTAX} 

A declarer is pushed onto the working stack referring to 

the symbol referred to by the contents of location 1$IDNT. 

This is a.one by creating entries in the mode and bound 

tables that refer to the symbol and range. A later routine 

will replace these entries by the actual mode that the 

symbol refers to. 
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EPROC (SUBROUTINE) 

Words added to the working stack since the mark which is 

stored on top of the control stack are considered to be 

declarers for the arguments and the result of the procedure 

mode. All of these words on the working stack are deleted 

and replaced with a single word which is a declarer for the 

indicated procedure mode. The mark word in the control 

stack is deleted. A return is then made to the calling 

routine. 

EPR (SYNTAX) 

A call is made on EPROC. 

CUN (SYNTAX) 

Words added to the working stack since the mark which is 

stored on top of the control stack are considered to be 

declarers for the component modes of a united mode. All of 

these words on the working stack are delted and replaced 

with a single word which is a declarer for the indicated 

united mode. 

deleted. 

DECM (SYNTAX) 

The mark word in the control stack is 

An entry is made in the DEF table defining the symbol in 

1$IDNT to be a mode indication for the mode specified by the 

declarer stored in the top word of the working stack. The 
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DEF table entry is linked to the other DEF table entries for 

the same symbol and a note as to the lexicographical level 

of the symbol is made. The declarer on top of the working 

stack is deleted. 

DECP (SYNTAX) 

An entry is made in the DEF table defining the symbol in 

1$IDNT to be a priority indication of the priority specified 

by the number stored in the top word of the working stack. 

The DEF table entry is created by a call to the subroutine 

SETD. The pointer on top of the working stack is deleted. 

DECO (SYNTAX) 

An entry is made in the DEF table defining the symbol in 

1$IDNT to be an operator with the mode specified by the 

declarer stored in the top word of the working stack. 'l'he 

DEF table entry is created by a call to the subroutine SETD. 

The declarer on top of the working stack is deleted. A 

pointer to the DEF table entry is pushed onto the control 

stack. 

DECOP (SYNTAX) 

The top word on the control stack is a pointer to a DEF 

table operator definition entry. This word is popped from 

the control stack. The top word of the working stack is a 

declarer. It is popped from the working stack and stored 
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in the DEF table entry pointed to by the word popped from 

the control stack as the mode of the operator. 

DECI (SYNTAX) 

A call is made on subroutine DECIA. Words are then 

deleted from the working stack until the length of the 

working stack equals the length stored in 1$MK. 

DECIA (SUBROUTINE) 

All words added to the working stack beyond the length 

stored in 1$MK are considered. These words are taken in 

pairs: the first word of a pair is a declarer and the second 

is a pointer to a symbol in the STAB table. For each pair 

an entry is made in the DEF table defining the symbol to be 

an identifier having the corresponding declarer. The DEF 

table is then linked to the other DEF table entries for the 

same symbol and a note as to the lexicographical level of 

the symbol is made. 

DECL (SYNTAX) 

A label declarer is pushed onto the working stack. Then 

the contents of 1$IDNT is pushed onto the working stack. 

SETO (SUBROUTINE) 

This subroutine assumes that XR - 1 points to a newly 

allocated entry in the DEF table and that location 1$IDNT 
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contains in the upper half of a pointer to the STAB table to 

the symbol currently under consideration and in the lower 

half its lexicographical level. The current DEF table 

entry is linked to other DEF table entries for the same 

symbol. The chain of DEF table entries for a given symbol 

are ordered in decreasing order of lexicographical level and 

in the order :MODE, OP, PRIOR, IDENT within the same 

lexicographical level. A note of the current 

lexicographical level is made in the currnt DEF' table entry. 

CBOX (SYNTAX) 

The top word of the control stack contains the length of 

the working stack when it is marked. This top word of the 

control stack is deleted and the words added to the working 

stack are considered. These words contain bounds 

information contained in a row declarer. This bounds 

information is deleted from the working stack and stored in 

an entry in the BOUND table. Subroutine ERNGA is called 

with a parameter of BOXR. A pointer to the newly created 

BOUND table entry is then pushed onto the working stack. 

EBOX (SYNTAX) 

The top word of the working stack is a declarer and the 

second from the top word is a pointer to an entry in the 

BOUND table. These two words are deleted from the working 

stack and a declarer consisting of a pointer to the BOUND 
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table entry and a pointer to a newly created entry in the 

mode table is pushed onto the working stack. The newly 

created entry in the mode table is the mode row of (n times 

as indicated by the BOUND table entry) followed by the mode 

referred to in the declarer that was on top of the working 

stack. 

ADO (SYNTAX) 

One is added into the upper half of the word specified by 

the argument. 

MBND (SYNTAX) 

A word made up of the upper half of the location 1$IDNT 

and the argument is pushed onto the working stack. 

SRNGE (SYNTAX) 

An entry is made in the PROG table containing the 

argument. Then the contents of the locations 1$COMAC, 

1$CLNC, 1$CURR, 1$SEMIC, and 1$IDNT are successively pushed 

onto the working stack and set to zero. A pointer to the 

PROG table entry is then stored in the upper half of 1$CURR 

and the lower halves of 1$LEVEL and 1$IDNT. 

ERNGE (SYNTAX) 

The subroutine ERNGA is called with the argument as the 

argument. 
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ERNGA (SUBROUTINE) 

The pointer in 1$CURR is used to locate an entry in the 

PROG table. The argument is stored in the PROG table 

entry. So is the contents of 1$IDNT, 1$SEMIC, 1$CLNC, and 

1$COMAC. Then the locations 1$IDNT, 1$SEMIC, 1$CURR, 

1$CLNC, and 1$COMAC are restored from successive words 

popped from the working stack. Then the lower half of 

1$IDNT is stored in the PROG table entry. 
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PASS 2 SYNTAX 

PRO: START,CLO,VOID,REST,[FMODE],~,STRNG,DECX; 

SRNGE,~,[RNGE],SER,~,EVOID,~,ERNGE. 

CLO: LPAR,[PROC],SRNGE,INLL,PUSH,[T$CODE],MARK,FORMP, -- . --- -

RLTR: 

') ',PMOD,PUSEA,[DECLR],~,~,[DECLR],':',QUAT, 

EPDEN,~1 ERNGE,EPDNE; 

~,[PARALLEL],SRNGE,IN~,~,[T$CODE],QS,') ', 

~,ORLL,ERNGE; 

~,[CAST],SRNGE,~,PMOD, 1 :',QUAT, 1 ) ',~, 

STRNG,~1 ERNGE; 

LPAR,[SERIAL],SRNGE,~,SER,') ',~1 ERNGE; 

LPAR,[ANY],SRNGE,~,IF,') ',~,~RNGE. 

' : : I 'CSCT; 

I : : = I I cs c TB • 

SER: ~,[T$CODE],TRAIN,TRTL,BALN. 

TRTL: '.' ,~, [ CNT] 1 SER; 

EMPTY. 

TRAIN: UNIT,UTAIL. 

UTAIL: ';',Y2.!E_,~,ODELV,TRAIN; 

EMPTY. 

IF: ~,PUSH,[T$CODE],~,[T$CODE],~,TSEQ,RLTR, 

TERT,~1 [B1],~,CLEAR,[CNT],BA~,~'FIRM,~, 

ODELV,THEN,ELSE,~; 

~,[T$CODE],SER,£!f,THEN,ELSE,BAL2. 

THEN: BAR,[CONFORMITY],XRNGE,~,[T$CODE],QSEQ, 

BALZR; 
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~R,[CASE],XRNGE,SER; 

~,[ANY],XRNGE,IF,ESKIP. 

ELSE: BAR,[CASE],XRNGE,SER,ENTL,[B2j; 

BARF,[CASE],XRNGE,~,[B2X],IF,POP,[B2X],~, 

[ B2]; 

ESKIP,ENTL,[B2]. 

QSEQ: QUAT,~1 [B2],QSEQT. 

QSEQT: I' I,~, [ CNT] ,QSEQ; 

EMPTY. 

QS: QUAT,QST. 

QST: ',',ADO,[CNT],QS; 

EMPTY. 

TSEQ: TERT,ENT~ 1 [B1],~,TSEQT. 

TSEQT: I I I ,ADO, [CNT] ,TSEQ; 

EMPTY. 

UNIT: DEC( 

LSEQ,QUAT. 

LSEQ: LABEL,LSEQ; 

EMPTY. 

QUAT: 'FOR'; 

TERT,QTAIL. 

QTAIL: ':=',SASGN,QUAT,DASGN; 

'::',~ 1 TERT,££!; 

'::=' ,SCTAB,TERT,DCTAB; 

': =: ' , SIS, TERT, IDN'I1Y; 

':/=:',SISNT,TERT,IDNTY; 



160 

EMPTY. 

TERT: MFOR,STAIL. 

STAIL: ~,FOP,TERT,STAIL; 

FOPS. 

MFOR: SEC; 

~1~1MJ?OR,~. 

SEC: TAGOF,SEC,SELCT; 

AMOD,SHEAP,EREF,WGEN; 

'HEAP',AMOD,SHEAP,~,~; 

'LOC',AMOD,SLOC,EREF,~; 

PRIM: 

PRIM; 

I SKIP' ,ESKIP; 

'NIL' ,ENIL; 

'TRUE' ,ETRUE; 

':PALSE 1 
1 EFALS; 

DENOT,~1 ITAIL; 

IDENT,WIDEN,ITAIL. 

ITAIL: '[ ',~1WEAK,OSUB,SRNGE,INLL,INDEX,XTAIL,']', 

~,~1ERNGE; 

ACTP. 

ACTP: ~,[PARAMETER],~ 1 FIRM,SRNGE,PUSH,[TMODE], 

I~~ 1~1 [T$CODE],QS,') ' 1~1~1~1 ERNGE,ACTP; 

EMPTY. 

XTAIL: ',',ADO,[CNT],INDEX,XTAIL; 

EMPTY. 



INDEX: BOUND,IX1; 

I : ' 'IX2 i 

IXS; 

EPTY. 

IX1: ':' ,LWB,IX3; 

!XS; 

~'~' [ SBCNT] • 

IX2: BOUND,UPB,IX4; 

IXS; 

EPTY. 

IX3: BOUND,pPB,IX4; 

IX4. 

IX4: !XS; 

EMPTY. 

IXS: 'AT',BOUND,~. 

BOUND: TERT,SINT,~. 

VMOD: MOD,SVIRT,CLEAR,[DFLG]. 

AMOD: MOD,~,CLEAR,[DFLG]. 

MOD: BOX,MOD,~; 
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'REF',~,[DFLG],VMOD,~,POP,[DFLG]; 

I STRUCT I 'SUN IT; 

'UNION', UUNIT; 

'PROC',~,[DFLG],PROCT,~,[DFLG]; 

MIND,SDCLR. 

PROCT: PROCM; 

PMOD,~1~USEA,[DECLR],~. 
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PROCM: ~:-[ANY],~, [DFLG] ,CL~, [DFLG] ,MARK,MSEQ, 

1
) ',PMOD,PUSEA,[DECLR],EPR,POP,[DFLG]. 

PMOD: VHOD; 

EVOID. 

BOX: '[ ',SRNGE,~1 BOXER,BTAIL,CBOX, 1 ]',~,ERNGE. 

BOXER: BOUND,~1FOPT,':',BOUND,~,FOPT,SACT; 

':',SVIRT; 

SVIRT. 

FOPT: 'FLEX',OFLEX; 

OFIX. 

BTAIL: 1 ,',ADO,[CNT],BOXER,BTAIL; 

EMPTY. 

SUNIT: LPAR, [ANY] ,!?VOID ,MA.RK,FSEQ, ') s ,CST. 

UUNIT: !!_P.]\R,[ANY],PUSH,[DFLG],CLEAR,[DFLG],MARK,MSEQ, 

' ) I I CUN I POP , [ DFLG] • 

MSEQ: VMOD,PUSEA, [ DECLR] ,MODT. 

MODT: ' I I ,MSEQ; 

EMPTY. 

FSEQ: FIELD,PUSHW,[DECLR],~~ 1 [TG],FSEQ1. 

FSEQ1: I ' ,FSEQ; I 

EMPTY. 

FIELD: MIND ,FLD1; 

MOD,~; 

TAG. 

FLD1: ~,SDCLR; 

EMPTY. 
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PARAM: QUAT. 

PTAIL: I I I,~, [CNT] ,PARAM,PTAIL; 

EMPTY. 

FORMP: VMOD,IDENT,PUSEA,[DECLR],OFORM,FTL. 

FTL: ',' ,F'r1; 

FT1: 

DEC: 

PDT: 

ST1: 

EMPTY. 

IDENT / PU SEA, [ DECLR] , OFORM / FTL; 

FORMP. 

'STRUCT',CLEAR,[DFLG],ST1; 

' UN I ON ' , UN 1 ; 

'MODE' ,MD1; 

'PRIORITY' , PR 1; 

'OP' ,OPDEC; 

'PROC' ,PDT; 

MOD,SBLNK,IDEC; 

'HEAP',MOD,SHEAP,IDEC; 

'LOC',MOD,SLOC,IDEC; 

'LIBRARY',VMOD,IDENT,LIBL. 

IDENT,STID,GMOD,IDEC1; 

PROCT,SBLNK,IDEC. 

SUN IT / SBLNK, _IDEC; 

~,'=',SUNIT,~,CLEAR,[DFLG],STL. 

s TL : ' I ' I s T 2 ; 

I; 'I TRAIN. 

ST2: MIND,'=',SUNIT,~,CLEAR,[DFLG],STL; 

DEC. 



UN1: UUNIT,SBLNK,IDEC; 

~,'=',UUNIT,UTL. 

UTL : I I I I UT 2 ; 

I; I I TRAIN. 

UT2: ~' '=' ,UUNIT,UTL; 

DEC. 

MD1: ~' '=' ,AMOD,MTAIL. 

MTAIL: ',',MD2; 

';',TRAIN. 

MD2: MD1; 

DEC. 

PR1: ~,'=',DENOT,PRT. 

PRT: ' , ' , PR2; 

';',TRAIN. 

PR2: PR 1; 

DEC. 
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OPDEC: PROCM,OPER,STID,OIDNY,OIDN,'=',QUAT,~, 

[FMODE],SVAL,STRNG,EVOID,OENTR,DELV,OPTL; 

~,~10IDNY,~,'=' ,QUAT,~ 1 [FMODE],~, 

STRNG,EVOID,OENTR,!2._ELV,OPTL. 

OPTL : I I I , OPT 1 ; 

I; I ,TRAIN. 

OPT 1 : OP DEC; 

DEC. 

IDEC: IDENT,STID,SAVE,[FMODE],IDEC1; 

SHPBK,~1 CLEAR,[DFLG],~,WGEN,STAIL,QTAIL. 
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IDEC1: '=' ,SVIRT,CLEAR,[DFLG],OIDN,QUAT,REST,[FMODE], 

~,STRNG,DECX,ETL; 

~,CLEAR,[DFL~],~1~1 [FMODE],AT2. 

ETL: I I I ,ET1; 

I ; I I TRAIN. 

ET 1: IDENT I STID I I= I ,OIDN I QUAT I REST I [ FMODE] I SVAL I 

STRNG,DECX,ETL; 

ATL: 

AT1: 

AT2: 

DEC. 

',',AT1; 

I; I ,TRAIN. 

IDENT,§...'!:!_l?_,AT2; 

DEC. 

':=',OIDN,REST,[FMODE],OASGN,SLCBK,WGEN,QUAT, 

DEREF,~1 STRNG,ASGNE,~,DECX,ATL; 

Q!.!~ .. ~,1~1 [FMODE],SLCBK,WGEN 1 DECX,ATL. 

LIBL: I I I ,LIB1; 

I; I I TRAIN. 

LIB1: IDENT,LIBL; 

DEC. 

DECX: EVOID,OENTR,~. 
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PASS 2 ACTIONS ------
EMPTY (SYNTAX) 

No action. This action is used when no action is to be 

performed and there are no other actions in the alternative. 

START (SYNTAX) 

This action peeks at the next (first) input symbol. If 

it is not a left parenthesis then the action returns 'FAIL'. 

Otherwise, DECLR and FMODE are set to 'PROCEDURE VOID', the 

last identifier encountered is claimed to be all blanks, the 

flag LIBF is set to indicate this is a program and not a 

subroutine, and the action OIDN is executed. 

SRNGE (SYNTAX) 

The contents of 2$RNGE is pushed onto the control stack. 

Then the contents of the locations 2$CNT, 2$DECLR, 2$FMODE, 

2$B1X, 2$B1S, 2$B2X, 2$B2S, 2$L1, and 2$0PT are successively 

pushed onto the control stack and set to zero. The lower 

half of 2$RNGE contains the highest range number 

encountered. This number is incremented to the next range 

number and stored in both halves of 2$RNGE as the new range 

number and the maximum range number. 

XRNGE (SYNTAX) 

Location 2$CNT is zeroed. The lower half of 2$RNGE 

contains the highest range number encountered. This number 
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is incremented to the next range number and stored in both 

halves of 2$RNGE as the new range number and the maximum 

range number. 

ERNGE (SYNTAX) 

The locations 2$0PT, 2$L1, 2$B2S, 2$B2X, 2$B1S, 2$B1X, 

2$FMODE, 2$DECLR, and 2$CNT are restored from successive 

words popped from the control stack. Then the next word is 

popped from the control stack and the upper half of it is 

stored in the upper half of 2$RNGE as the new range number. 

TAG (SYNTAX) 

The next symbol in the input stream is checked. If it 

is a reserved word this routine gives a nomatch return. 

Otherwise, the next symbol is accepted and a pointer to the 

STAB table entry of the symbol is stored in 2$TG. 

OPER (SYNTAX) 

TLUG is called with D$0P as an argument. 

MIND (SYNTAX) 

TLUG is ·called with D$MODE as an argument. 

IDENT (SYNTAX) 

TLUG is called with D$IDENT as an argument. 
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DENOT (SYNTAX) 

The next symbol in the input stream is checked. If it 

is a. reserved word this routine gives a nomatch return. If 

it is not a real, integer, format, character, or string 

denotation a nomatch return is given. A two word 

representation of the denotation is calculated. An entry 

is created in the DEF table containing the mode of the 

denotation and the two word representation of its value. 

The denotation in the input stream is then accepted. 

TLUG (SUBROUTINE) 

The next two symbols in the input stream are checked. 

If the second symbol is "OF" then a nomatch return is given. 

Otherwise, the first symbol is looked up in the symbol table 

entry for the first definition visible from the current 

range. If the type of symbol table entry is not the same 

as the argument to this routine a nomatch return is given. 

Otherwise, a pointer to the DEF table entry is saved in 

2$LASTS, a pointer to the symbol is saved in 2$TG, and the 

symbol is accepted. 

LPAR (SYNTAX) 

The next symbol in the input stream is checked. If it 

is not a left parenthesis or if it does not have the 

attributes specified by the argument a nomatch return is 

given. Otherwise, the symbol is accepted. 
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BAR (SYNTAX) 

The next symbol in the input stream is checked. If it 

is not a vertical bar or if it does not have the attributes 

specified by the argument a nomatch return is given. 

Otherwise, the symbol is accepted. 

BARF (SYNTAX) 

The next symbol in the input stream is checked. If it 

is not a vertical bar colon or if it does not have the 

attributes specified by the argument a nomatch return is 

given. Otherwise, the symbol is accepted. 

CPAR (SYNTAX) 

If the current range has no conunas, semicolons, or colons 

then a nomatch return is given. Otherwise, a normal return 

is given. 

TAGOF (SYNTAX) 

The next two symbols in the input stream are checked. 

If the second symbol is not "OF" then a nomatch return is 

given. Otherwise, the first symbol is pushed into the 

control stack and both input symbols are accepted. 

LABEL (SYNTAX) 

The next two symbols in the input stream are checked. 

If the second symbol is not ":" then a nomatch return is 
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given. Otherwise, the first symbol is looked up in the 

symbol table for the first definition visible from the 

current range.If the entry is not an identifier then a 

nomatch return is given. Otherwise, CAD is called with the 

argument [0$LBL, value of label found in the table entry]. 

Then both input symbols are accepted. 

SASGN (SYNTAX) 

SOFT is called with a pointer to the top control block in 

the working stack. The mode of the result is stored in the 

control stack. Then INS is called with the argument 

[0$ASGN, mode] and [-1, 1] is added to the LOC/LEN word in 

the value control block on top of the working stack. 

DASGN (SYNTAX) 

The mode is popped from the control stack. This mode is 

dereferenced and stored as a target mode. STRNG is called 

with a pointer to the top value control block in the working 

stack and saved target mode as arguments. The top two 

control blocks in the working stack are combined and the 

mode of the resulting control block is set equal to the 

saved mode. CAD is called with the argument [0$ASGNE, 

saved mode]. Then [O, 1] is added to the LOC/LEN word in 

the value control block on top of the working stack. 
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ASGNE {SYNTP .. X) 

CAD is called with the argument [0$ASGNE, contents of 

2$DECLR]. 

SCTAB {SYNTAX) 

SOFT is called with a pointer to the top control block in 

the working stack as an argument. Then INS is called with 

the following arguments {mode is the result of SOFT and *n 

are generated labels): 

[0$JUMP, * 1] 

[ 0$MREF, 0] 

[0$LBL, *2] 

[0$CONF, mode] 

[ 0$TF, * 3] 

[0$MREF, O] 

and CAD is called with the following arguments: 

[0$CASGN, mode] 

[ 0$TRUE, 0] 

[0$JUMP, *4] 

[0$LBL, *1] 

[ O$MAX, 0] 

The label *2 is stored in the control stack. 

DCTAB (SYNTAX) 

CAD is called with the following arguments: 

[0$CONE, O] 



[0$JUMP, *2] 

[ 0$LBL, * 3] 

[0$DELV, mode] 

[ 0$FALSE, 0] 

[0$LBL, *4] 
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The top two control blocks are combined into one and its 

mode is set to boolean. The symbols *2, *3, and *4 have 

the same value they did when the corresponding SCTAB code 

was processed. 

SISNT (SYNTAX) 

0$ISNT is pushed onto the control stack. 

SIS (SYNTAX) 

0$IS is pushed onto the control stack. 

IDNTY (SYNTAX) 

A new control block of type W$BAL keying 2 values is 

created and it is made to refer to the code word popped from 

the control stack. BB is called with a pointer to the 

newly created control block. This will calculate the 

target mode for both keyed values. Then C and DC are 

called with this mode as target mode for both values. The 

top three control blocks are combined into a single control 

block and its mode is set equal to boolean. 
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ADD (SUBROUTINE) 

The argument is inserted into the output code after the 

code for the control block pointed to by VALP (or the 

current control block). The following code is moved one 

word to make room for it. 

INS (SUBROUTINE) 

The argument is inserted into the output code in front of 

the code for the control block pointed to by VALP (or the 

current control block). The following code is moved one 

word to make room for it. 

MATCH (SUBROUTINE) 

The mode table is searched for an entry that specifies a 

mode equal to the mode specified by the argument. This 

subroutine is used to insure that only one entry of the mode 

corresponds to any given mode. 

DELWW (SUBROUTINE) 

Several control blocks starting with the one pointed to 

by XR-1 are combined into a single control block. 'I1his 

single block has a starting location specified in the old 

top control block and a length necessary to include 

everything included in any of the old control blocks. 
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DELW (SUBROUTINE) 

Several control blocks starting with the one pointed to 

by XR-1 are combined into a single control block. This 

single block is the old top block. 

WAD (SUBROUTINE) 

A control block is created and made to refer to a word 

added with CAD which is immediately called. 

CAD (SUBROUTINE) 

The argument word is added to the end of the code that is 

being generated. 

DEREF (SYNTAX) 

The mode saved in FHODE is dereferenced and stored in 

DECLR. 

EVOID (SYNTAX) 

A void mode is stored in DECLR. 

EREF (SYNTAX) 

The mode in DECLR is changed to a mode that is a 

reference to that mode. 

EREF1 (SUBROUTINE) 

A mode that is a reference to the argument mode is 
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returned. 

CST (SYNT.J\X) 

The top word in the control stack is where the working 

stack was marked. The working stack contains pairs of 

words after the mark consisting of: 

[mode, bound] 

[tag, 0] 

An entry is created in the bound table for the bounds and a 

mode is constructed from the modes and tags. The 

subroutine MATCH is called to find the unique M$STRCT entry 

in the mode table for the structured mode. All words added 

to the working stack after the mark are deleted and a word 

referring to the structured mode and bound is pushed onto 

the working stack. 

popped. 

EPR (SYNTAX) 

The mark in the control stack is 

The top word in the control stack is where the working 

stack is marked. Words added to the working stack since 

the mark contain modes of the arguments of the procedure and 

the mode of the result. All words added after the stack 

was marked are deleted and a procedure mode with the proper 

modes as arguments and result found by MATCH is pushed onto 

the working stack. The mark word is deleted from the 

control stack. 
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CUN (SYNTAX} 

The top word of the control stack is where the working 

stack was ma.rked. Words added to the working stack since 

the mark contain modes of a united mode. All words added 

after the stack was marked are deleted and a united mode 

united from these modes found by match is pushed onto the 

working stack. 

stack. 

DSUB (SYNTAX} 

The mark word is deleted from the control 

In the PROG table entry for the row declarer just 

encountered there is a label for the bounds procedure and a 

label for jumping around the bounds procedure. The 

following code is added to the ge~erated output: 

[0$JUMP, end of procedure label] 

[0$EPDN, procedure label] 

[0$LL, current level] 

[0$DSUB, O] 

This is the header of the bounds procedure. 

DBUS (SYNTAX} 

The following code is added to the generated output: 

[0$DBUS, row PROG table entry] 

[ 0$RETN, void] 

[0$LLE, current range] 

[0$DLEN, length label] 
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[0$LBL, end of procedure lRhel] 

This is the trailer of the bounds procedure. 

CBOX (SYNTAX) 

Two words are allocated in the BOUND table. 

words are set to the following contents: 

[B$ROW, dimension] 

[O, current range] 

These two 

Then a pointer to this table entry is pushed into the 

working stack. 

EBOX (SYNTAX) 

The top word in the working stack points to an entry in 

the BOUND table. The bound part of DECLR is stored in the 

upper half of the second word of this table entry. The 

mode part of DECLR is changed to a row mode with the number 

of dimensions indicated in the BOUND table entry and whose 

element mode is the original mode in DECLR. The top word 

in the working stack containing the pointer to the BOUND 

table entry is deleted. 

EPDEN (SYNTAX) 

The top word in the control stack is the mode of the 

procedure denotation. This mode is unstacked from the 

control stack and the routine STRNG is called with a pointer 

to the top control block in the working stack and a target 
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mode of the result of the procedure mode of the procedure 

denotation. The new top word in the control stack is the 

starting code location of the procedure denotation. It is 

unstacked and the LOC/LEN word of the top control block is 

changed to include starting location of the procedure 

denotation. The mode of the procedure denotation is stored 

in the last control block. The routine INS is called with 

the argument [0$SRNGE, current range]. The routine ADD is 

called with the argument [0$ERNGE, current range]. Then 

[-1, +1] is added to LOC/LEN word of the top control block. 

EPDNE (SYNTAX) 

The top control block LOC/LEN word is made to include the 

last generated code word. Then the routine PCDR is called. 

VOID (SYNTAX) 

The routine STRNG is called with the top control block in 

the working stack as an argument and VOID as a target mode. 

ODELV (SYNTAX) 

The routine CAD is called with the argument [0$DELV, 

void]. 

GMOD {SYNTAX) 

The mode of the last identifier accepted from the input 

stream is stored in FMODE. 
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SVAL (SYNTAX) 

The top control block in the working stack is made the 

current control block. 

PUSH (SYNTAX) 

The word indicated by the argument is fetched and pushed 

into the control stack. 

POP (SYNTAX) 

The top word of the control stack is popped and stored in 

the location indicated by the argument. 

PUSHW (SYN11AX) 

The word indicated by the argument is fetched and pushed 

into the working stack. 

PUSEA (SYNTAX) 

The word indicated by the argument is fetched and pushed 

into the working stack with the lower half zero. 

SAVE (SYNTAX) 

The contents of DECLR are fetched and stored in the word 

indicated by the argument. 

REST (SYNTAX) 

The word indicated by the argument is fetched and stored 
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in DECLR. 

ADO (SYNTAX) 

One is added to the location specified by the argument. 

STZ (SYNTAX) 

A zero is stored in the upper half of the word specified 

by the argument. 

CLEAR (SYNTAX) 

A zero is stored in the word specified by the argument. 

SHEAP (SYN'l'AX) 

0$HGEN is stored in the location GTYPE. 

SLOC (SYNTAX) 

0$LGEN is stored in the location GTYPE. 

SBLNK (SYNTAX) 

Zero is stored in the location GTYPE. 

SHPBK (SYNTAX) 

If location GTYPE is nonzero a normal return is given. 

Otherwise, 0$HGEN is stored in the location GTYPE. 
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SLCBK (SYNTAX) 

If location GTYPE is nonzero a normal return is given. 

Otherwise, 0$LGEN is stored in the location GTYPE. 

SBCT (SYNTAX) 

The word 

[ 0$VSBCT, CNT+ 1] 

is added to the end of the generated output where cwr+1 is 

the current subscript position. 

LWB (SYNTAX) 

rrhe word 

[ 0$VLWB, CNT+ 1] 

is added to the end of the gEmerated output where CNT+1 is 

the current subscript position. 

UPB (SYNTAX) 

The word 

[0$VUPB, CNT+1] 

is added to the end of the generated output where CNT+1 is 

the current subscript position. 

NLWB (SYNTAX) 

The word 

[ 0$VNLWB I CNT+ 1 ] 

is added to the end of the generated output where CNT+1 is 
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the current subscript position. 

EPTY ( SYl"JTAX) 

The word 

[ O$VEPTY I CNT+ 1] 

is added to the end of the generated output where CNT+1 is 

the current subscript position. 

OLWB (SYN'EAX) 

The word 

[0$LWBf CNT+1] 

is added to the end of the generated output where CNT+1 is 

the current subscri~t position. 

OUPB (SYN'rl~X) 

The word 

[0$UPB, CNT+1] 

is added to the end of the generated output where CNT+1 is 

the current subscript position. 

OFIX (SYNTAX) 

The word 

[ 0$FIX I CNT+ 1 ] 

is added to the end of the generated output where CNT+1 is 

the current subscript position. 



OFLEX (SYNTAX) 

The word 

r O$FLEX, cwr+ 1 ] 
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is added to the end of the generated output where CNT+1 is 

the current subscript position. 

OSUB (SYNTAX) 

The word 

[0$SUB, O] 

is added to the end of the generated output. 

OBUS (SYNTl\X) 

A number of O$VEPTY commands are added to the generated 

output code until every position of the row value is 

subscripted. The new mode of the subscripted base is 

calculated and stored in the top value control block in the 

working stack. Then either the word 

[0$BUS, mode] 

or the word 

[0$RBUS, mode] 

is added to the generated output code if the mode of the 

base is not a reference mode or is a reference mode 

respectively. The length in the top value control block in 

the working stack is updated to include this added word. 
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SINT (SYNTAX) 

The top value control block is strongly coerced to the 

mode integral. 

SACT (SYNTAX) 

A one is stored in location DFLG to indicate an actual 

declarer. 

SVIRT (SYNTAX) 

A minus one is stored in location DFLG to indicate a 

virtual declarer. 

STID (SYNT'AX) 

A pointer to the last symbol accepted from the input 

stream is stored in IDNT. 

PARN (SYNTAX) 

A new control block of type W$PAR is created on the 

working stack. The count is set equal to one plus CNT and 

zero is stored for the range information. Also, the top 

word from the control stack is popped and stored as a 

pointer to the start of the code for this value. 

BAL2 (SYNTAX) 

A new value control block of type W$BAL is created on the 

working stack. The count is set equal to two and zero is 
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stored for the range infor.nz:1tion ~ Al so, the top word from 

the control stack is popped and stored as a pointer to the 

start of the code for this value. 

BALZR (SYNTAX) 

A new value control block of type W$BAL is created on the 

working stack .. The count is set equal to one plus CNT and 

zero is stored for the range information. Also, the top 

word from the control stack is popped and stored as a 

pointer to the start of the code for this value. 

BALN (SYNTAX) 

A nc\·1 value ccntr0l hl0ck of type l'-?~:rn\L is created on the 

working stack. The count is set equal to one plus CNT and 

the current range nu1~er is stored for the rdnge 

information. Also, the top word from the control stack is 

popped and stored as a pointer to the start of the code for 

this value. 

INLL (SYNTAX) 

A pointer to the top of the working stack is pushed into 

the control stack. Then RLL (the current range LL word) is 

pushed into the control stack. T{LL is set to zero. 

ORLL (SYNTAX) 

The contents of RLL (the current range LL word) is ored 
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into the LL word of the. top value control block in the " 

working stack. Location RLL is shifted left one place and 

the contents of the word popped from the control stack is 

ored into the shifted contents of location RLL. The next 

word from the control stack is popped to get the length of 

the working stack when this range was entered. The 

contents of all LL words in value control blocks that were 

created after this range was entered are shifted left one 

place to change their representation to that of the outer 

range. 

WGEN (SYN'l1.t\_X) 

A new valu0 control block of type W$Vl\l_,UE is cn~atecl on 

the working stack. 

contents of DECLR. 

The mode of the value is set to the 

The value control block is made to 

refer to a word of output code containing [contents of 

GTYPE, contents of DECLR] and this word is added to the 

output code. 

ENTL (SYNTAX) 

A code word containing [O$LBL, label referred to by the 

argument] is inserted in front of the code for the value 

referred to by the value control block on top of the working 

stack. Then the label referred to by the argument is 

incremented. 
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ENTC (SYNTAX) 

The following is inserted in front of the code referred 

to by the top value control bloc~c in the working stack: 

[0$CONF, mode] 

[ 0$TF I B 1] 

[ 0$MREF, 0] 

and the following is added after the code referred to by the 

value control block: 

[0$CASGN, mode] 

[ O$JUMP, (B2) ] 

B1 and B2 are the labels stored in locations B1 and B2. 

The va.lue of the label in B2 is incrc,mented after this 

sequence is generated. Then the top va ltie c0ntrol block j_ s 

deleted from the working stack~ 

CSCT (SYNTAX) 

RELF is set to zero to indicate "conforms to". 

CSCTB (SYNTAX) 

RELF is set to one to indicate "conforms to and becomes". 

CONF (SYWrliX) 

A unique label is obtained and stored in LL. The B1 and 

B2 label generators are initialized to the start of two 

label blocks containing two plus the number of conunas in the 

current range number of labels. The following code words 



are added to the output: 

[ 0 $JUMP , L 1 ] 

[ 0$MP.EF, 0 ] 

CONE (SYNTAX) 
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The following is inserLed in front of the code for the 

value referred to by the top value control block in the 

working stack: 

[ 0 $JUMP , ( B 2 ) ] 

[0$LBL, L'I] 

[ 0$.t'iAX, 0] 

and the following is added after the code referred to by the 

value control block: 

[ 0$CONE, 0] 

[0$JUMP, B1S] 

(B1S is the initial value of the label B1 before 

incrementing) The label generator B2 is reset back to the 

beginning and the last value control block in the working 

stack is deleted. 

DIF (SYNTAX) 

If the range following the current range has semicolons 

or no commas then the value on toD of the working stack is 

coerced to a boolean mode. The label generator B2 is set 

to a unique label. [0$TF, (B2)] is added to the output 

code where (B2) is the label in B2. The top value control 
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bloc¥ in the working stack is deleted., 

Otherwise, the top value on top of the working stack is 

coerced to integral mode. Label generator B2 is set to the 

start of a block of N+2 labels where N is the number of 

commas in the following range. [0$CASE, N+1] is added to 

the output code where N is the number of conunas in the 

following range. [0$JUMP, last] is added to the output 

code where last is the last label in the B2 block. •rhcn 

[0$JUMP, B2+] is successively added to the output code N+1 

times with labels from the first N+1 labels in the block B2. 

The B2 label genera tor is reset to the begi.nrd ng of the 

label blocJ:. Then the top value control block in the 

working s~ack is deleted. 

DELV {SYNTAX) 

The last value control block in the working stack is 

deleted. 

OIDNY (SYNTAX) 

Location OPNT points to the last operator declared. 

This pointer is stepped to the next operator definition in 

the DEF table and a copy is stored in LASTS as the last 

operator read. 

FOP (SYNTAX) 

The last symbol accepted from the input stream is looked 
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up in the symbol table for the first priority definition. 

This priority is stored as the current priority and the 

routine COP is called. A new value control block of typ2 

W$0P is created on top of the working stack. The operator 

symbol and its priority and a pointer to the last W$0P value 

control block found in OPT are stored in it. A pointer to 

the current W$0P value control block is stored in OPT. 

FOPS {SYNTAX) 

The current priority is set to zero and th8 routine COP 

is called .. 

WMOP ( :JYWPJ\X) 

The pointer to the last symbol accepted from the input 

stream (which is an operator) is stored on top of the. 

control stack. 

MOP (SYNTAX) 

The pointer to the operator is popped from the control 

stack, the unary operator flag is set, and the routine COPM 

is called. 

SELCT (SYNTAX) 

The top value control block in the working stack is 

weakly coerced. The mode of the top value control block 

must be either a structured mode or a reference to a 
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structured modP or it is an error~ The tag is popped from 

the control stack and the structured mode is searched for a 

field with this tag. If not found, a terminal error 

message is typed out. If the original mode was a 

structured mode then the code [0$SELCT, num] is added after 

the current value. If the mode was a reference to a 

structured mode then the code [0$RSLCT,num] is a.dded after 

the current value. (num is the number of the field with 

the matching tag.} Then the code [0$ETC, mode] is added 

where mode is the mode of the field if the original mode was 

a structured mode and reference to the mode of the field if 

the original mode was a reference to a structured mode. 

rrhe top value control block in the worJd.n0 stack is mod if j ed 

to include the two added code words and its mode is changed 

to the mode in the 0$ETC code word. 

CALL (SYNTAX) 

The top word from the control stack is popped and stored 

in location DECLR as the mode of the procedure.The actual 

parameter value control blocks on top of the working stack 

are strongly coerced to the mode of the formal parameters of 

the procedure. The code [0$MSCW, O] is inserted in front 

of the code for the top value control block (arguments). 

The code [0$ENTER, mode] is added after the code for the top 

value control block where mode is the mode of the result of 

the procedure. The top two value control blocks are 
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combined into a single value and made to include all of the 

code added here, and its mode is set equal to the mode of 

the result of the procedure. 

MARK (SYNTAX) 

A pointer to the top of the working stack is pushed in 

the control stack. Then a zero is pushed onto the working 

stack (to save room for a header word). 

ESKIP (SYNTAX) 

A new value control block of type W$SKIP is created on 

the working stack. The code [0$SKIP, O] is added to the 

generated output code and the value controJ block is made to 

refer to this code word. The LL word is set to zero. 

ENIL (SYN'rAX) 

A new value control block of type W$NIL is created on the 

working stack. The code [0$NIL, 0] is added to the 

generated output code and the value control block is made to 

refer to this code word. The LL word is set to zero. 

EFALS (SYNTAX) 

A new value control block of type W$VALUE is created on 

the working stack. The code [0$FALSE, O] is added to the 

generated output code and the value control block is made to 

refer to this code word. The LL word is set to zero. 
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ETRUE (SYNTAX) 

A new value control block of type W$VA.LUE is created on 

the working stack. The code [0$TRUE, 0] is added to the 

generated output code and the value control block is made to 

refer to this code word. The LL word is set to zero. 

SDCLR (SYNTAX) 

The mode of the last symbol accepted from the input 

stream which is a mode indication is stored in location 

DECLR. 

OIDN (SYNTAX) 

The code l0$IDNTY, def] is added to the output code where 

def is a pointer to the definition of the last symbol 

accepted from the input stream which is an ic~entif ier. 

OENTR (SYNTAX) 

The code [0$IDNTE, DECLR] is added to the output code 

where DECLR is the mode in DECLR. 

OASGN (SYNTAX) 

The code [0$ASGN, DECLR] is added to the output code 

where DECLR is the mode in DECLR. 

OFORM (SYNTAX) 

The code [0$FORMP, formal] is added to the output code 
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where formal is a pointer to the definition of the last 

symbol accepted from the input stream which is an 

identifier. 

WIDEN (SYNTAX) 

A new value control block of type W$VALUE is created on 

the working stack. It is made to refer to a newly added 

code word [0$IDENT, def] where def is a pointer to the 

definition of the identifier. The declarer for the 

identifier is stored in the value control block. The LL of 

the last identifier is set in the value control block and 

ored into RLL. 

WDEN (SYNTAX) 

A new value control block of type 'N$VhLUE is created on 

the working stack. It is made to refer to a newly added 

code word [0$DENOT, def] where def is a pointer to the 

definition of the denotation. A declarer for the 

denotation is stored in the value control block. Zero is 

stored in the LL location of the value control block • 

. PCDR (SUBRO.UTINE) 

The following is inserted in front of current value in 

VALP: 

[ 0 $JUMP I * 1 ] 

[ 0$EPDN, * 2] 

(*1 is a unique label) 

(*2 is another unique label) 
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[0$LL, range] (range is scope of proc) 

and added after the current value: 

[0$RETN, mode of result of procedure] 

[0$LLE, OJ 

[ O$LBL, * 1 ] 

[0$EPDV, mode of procedure] 

[ 0$EPDE, * 2 ] 

Current value control block is made to include all of these 

added code words. 
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ooouoo 19 ~t:LZEH EOU • 000000 uo2407 7102 oo 20 TRA SS TAH'f START U!l' SYSTEM 

uooou1 000246 0012 o~ 21 TAl..LYD SIH,10 1 2 SPECIAL. INTERRUPT UL.LY WOHO 
000002 22 OUP ~.15 

000002 000000 OOOOIJO 23 ZERO 
000003 002164 71'/2 OU 24 XEO 1 $TRAP 
U00004 000000 000000 ZERO 
000005 002164 7172 00 XED ,$TRAP 
0QQ006 000000 oooouo ZERO 
000007 002164 71/2 00 XED 1 $TRAP 
uoool.o 000000 000000 ZERO 
uoooll 002164 71/2 OU XED ,$TRAP 
000012 000000 000000 ZERO 
000013 002164 71'12 00 XEO 1 'iiTRAP 
U00014 000000 000000 ZERO 
0QQQ15 002164 7j,/2 00 XED ,'bfRAP 
000016 000000 oooouo ZERO 
000017 002164 71.72 ea XED 1 $fRAP 
000020~ 000000 000000 ZERO 
000021 OQ21,64 71'/2 oo XEO , $TRAP 
000022 000000 000000 ZERO 
000023 0Q2l,64 7172 00 xED t $TRAP 
000024 000000 OOIJOUQ ZERO 
000025 002164 7172 CtO XED , $TRAP 

E NJJ 0 F" BINARY CARD OOOOUOUl 
000026 oonooo oououo ZERO 
000027 002164 71'!2 00 XEO ,HRAP 
000030 OQl'lOOO 000000 ZERO 
uooo31 002164 71·12 oo XF.O ,$TRAP 
ouoo.s2 000000 oouooo ZERO 
000033 UQ2164 7U2 oo XED ,$TRAP 
(J 00 0 ..S4 000000 000000 ZERO 



1 ') ') l l. 1 ~· ? - 2 () - 7 2 

Lo (1 0 ..55 
UUl Q-56 
uuco-57 

UQ?lfl4 lilc 00 
uono(10 oououo 
U02164 /1/2 OU 

FAuL T vf:CTl.lf<' 

x f:!) 
LERO 
XE[; 

PA(; F 

,iTRAP 
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T A~t< CUNTROL BLOCKS 

25 TTl..S TASK CO~lTRO~ ALOCKS 
26 * 
27 .. THE FORMAT CJF A TASK CONTROL ~~OCK IS 
28 .. 
29 * •6 L. l NK n 
30 * ... 5 PR 1 OtH TV 1 
31 * -4 SUTl 2 
32 * -3 Sf AT2 3 
33 * ... 2 IC 4 
H • ·1 XED TRAP 5 
35 • 0 SAi/ED IC 6 
36 * 1 IC 7 
37 .. 2 xo,x1 8 
38 • 3 X2 4 X3 9 
39 * 4 X4 1 X5 10 
40 * 5 u,,x7 11 
41 * 6 A•RcG 12 
42 • 7 Q.REG 13 
43 • 8 E ... REG 14 
44 ... 9 TIMER 15 
45 • 
46 res MACRO HEAD 1 NAME 1 PRIORlTY 1 ADORSSS 
47 l-IEAD #1 
48 EIGHT 
49 #2 ZERO I.. I NI< 
50 ZERO #3 PRIORI Tr 
51 ZERO STATUS WORD 1 
52 ZERO STATUS WORD 2 
53 ZERO RETURN le 
54 XEO 1 $TRAP TRAP ROUTINE 
55 ZERO SAVED lC 
56 ZERO #4 IC 
57 OCT o,o;o,o,o,o,o,o SAVED R5GISTERS 
58 ENDM TC~ 

008040 59 TCB 1 NULL. 1 0 1 •1 NULL BLOCK 
END or BINARY CARD OOOOU002 

OOOU60 60 TC8 1 MTC:B,1,MTASI( MASTER PAULT AND INTERRUP'T' ROUTINE 
OUQ100 61 TCB ,STcB,2 1 SPEC SPECIAL. INTERRUPT ROUTINE 

END o, BJ NARY CARD OOOOUD03 
000120 62 TCB z,rcs,u,r1N OE~UGGEllt 

ENU OP Bl NARY CARD OOOOUD04 
OU0140 63 TCB A, TCB,2fJ, INlT 

E NlJ Or Bl NARY CARD 0t>OOUOU5 
0U0160 64 res ~.TeB 1 15,$BUf'1 
ouo200 () 5 TCB , Jl'CB, 99, I DL,E lDL,E PROGRAM 

END Op BINARY CARD 0000UDU6 



L1 1 ~'>I v1 c;C:,-;?ti-72 17, ~o.5 CLlNSlA,\ff.} PAGF 4 

t:.x1::cu1 i v1: 

66 TTLS t:Xl:CUTlVE 
b7 HFAD ' 717177 68 t:KRQl-i t:QU ... 1. 

000220 u on o o a uououo b9 Kt:G ZERO 
uoo221 uonooo oououo 70 l ~ ZERO 
uuo222 uooooo uouooo 71 ~rq ZERO 
UQ0223 uooooo oououo 72 L.1 N~ ZERO 
000224 uooooo uououo 73 TASK LERO 

000047 74 NlC EOU $NULL.+7 
ouou:>o 75 NKEG E<lU $NULL.•8 

000225 002164 71 '12 OU 76 Xi::DT XED iRAP 
000226 uonooo oououo 77 ft.LAG ZERO 
000227 UQ050206Q/0~ 76 DATf: 
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EXl:::CUT 1 VE TASKS 

79 TTLS E:XECUTlVE: TASKS 
80 HEAD 

717177 fH E:HRQR EQu -j 

l) 0(J230 oonooo uoonuo 82 Try ZF.RO 
000231 000000 uounuo 83 TTYF ZERO 

END or BINARY CARD UOU0u0CJ7 
000232 000000 77/717 84 Sl TY~ ZERO , -1 
000233 000000011;co7 

0lJOt34 85 EVEN 
0U02.$4 86 TfYB SSS 8 

l.JUC244 000246 0012 02 87 ~HF' TALL YD s I tr; lo. 2 
UOC245 00000001120 I 

000246 88 EVEt-.1 
000246 89 s,e SSS 10•2 

000272 000001 oooout 90 TTYS l ZERO 111 
000273 000005?10~04 

000300 91 EIGHT 
000300 000000 000310 92 1..~BG ZERO 01WLOC 
0Q0301 000001 oououo 93 ZERO 1,0 
000302 000000 uouou~ 94 ZERO 
0QC303 000000 OOU3U 95 ZERO I I-IN 
000304 ooooooooooou 96 OCT o,o,·o,o 
000305 ooooooooouou 
U00306 ooooooooouou 
000307 ooooooooouou 
00031.0 UOOOOO OOU2.s4 91 WL,OC ZERO , TTYB 
000311 000000 OOOOU6 98 WN ZERO , 6 
000312 0Q0006710~04 

000320 99 EIGHT 
000.520 100 RHEG EQU • 

000320 000001 000410 101 WHEG ZERO 11L.OC 
E~D Of BJNARY CARD OOUOU008 

000321 000001 OOU41Q 1.02 ZERO 1,1.,0C 
000322 000000 oououo 103 ZERO 
UQQ323 000000 OOU4U 104 ZERO IL.EN 
000324 ooooooooouou 105 OCT u,o;o,o 
000325 ooooooooouou 
000326 ooooooooouou 
U00327 ooooooooouou 

OU0.530 106 EIGHT 
ouc33o 000000 000410 107 F'loCEG ZERO ,Loe 
000331 000000 OOU410 108 ZERO , 1,,UC 
000332 000000 oooouo 109 ZERO 
0003J3 000000 OOU4U 110 ZERO 'L.l::N 
000334 oooonooaouou 111 OCT u,o,o,o 
uoo335 ooooooooounu 
000336 ooooooooouou 
000337 ooooooououou 

0U0340 U2 EIGHT 
000340 000000 000344 U3 O~EG ZERO 010REG+~ 
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E:Xt:CUT I Vf: TASKS 

u lJ ( 341 uooooo OOOOuO 114 ZH~O 
(; l) (!342 uooooo uououo 1.15 lf.RO 
Ul)U343 000000 oououo 116 ZERO 
Ul)0344 oonoooooouou tl 7 OCT u,o;o,o 
uuo345 uoooooooooou 
000346 uorioooooounu 

END OF BINARY CARD UOUOu009 
uoo347 oononoooouou 

OOO.S50 tl8 E: I GHT 
uoc35o 000000 oooouo 119 O::>REG ZERO 
UOQ351 000000 onuouo 120 ZERO 
uoo352 000000 UOOOU5 121 ZERO o,5 
0003'3 uooooo oouooo 122 ZERO 
000354 uoooooououou 123 OCT 0 IQ .. 0 I 0 
ouo355 oaooooououou 
uoo356 uoooooooouou 
000357 ooooooooouou 

000360 124 EIGHT 
000360 000000 000304 125 Cl1EG ZERO O,CREG+4 
000361 000000 0003o4 126 Zf:RO Q,CREG+4 
000362 000367 000000 127 ZERO CR'E::G+ 7 
000363 000000 onOOOQ t28 ZERO 
0QQ364 000000000000 129 OCT 0. 0 .. 0 
000365 000000000000 
U00366 ooooooooouoo 
000367 Oo766Q007b6U 130 OCT 001660087660 

OU0370 131 E!GMT 
000370 ooooooooooou 132 Tr<REG OCT o.o;o.o,o,oto,o 
000371 uoooooooooou 
000372 000000000000 
uoo373 000000000000 
000374 uoooooooooou 

END or BlNARY CARD 00000010 
000375 ooooooooooou 
000376 oonoooooouoo 
000377 uoooooooooou 

000400 133 E!GHT 
0Q040Q 000000 000000 134 S~EG ZERO 
0QQ401 000000 oououo t35 ZERO 
00Q402 000000 000000 136 ZERO 
000403 000000 000000 137 ZERO 
000404 000000 oououo 138 ZERO 
000405 000000 000000 139 ZERO 
000406 000000 000000 140 ZERO 
000407 000000 000000 141 ZERO 
000410 000000 oouooo 142 1..00 ZERO 
000411 000000 oououo 143 L.cN ZERO 

000412 144 EVEN 
0QQ412 015012123104 145 F"TAB OCT 0150121231041117127116040 
0QQ413 117127116040 
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E>.Ct:CUT 1 Vi: TASK~ 

000414 01501211510:> 146 OCT 015012115105,115040040040 
000415 11504Q040U4U 
UOC416 01501211511~ 147 OCT 01~012115115,105o4oo4oo4n 
000417 1Q504QQ4Q04U 
uoo42o 0150121061,24 148 OCT 01~012106124,10110104no4o 
0QC421 101107Q4004U 
CJQQ422 015012124111 149 OCT 01501?124111111510~122040 

END Or BINARY CARD oououo11 
000423 1151051~2040 
OQQ424 01501210311~ 150 OCT 0!5012103115,104o4oo4oo4o 
000425 l.0404QQ4004U 
000426 01501210412~ 151 OCT 015012104122,114o4oo4oo4o 
uoo427 114Q4Q040040 
000430 01501211410.S 152 OCT 01so1211410J.11312512004o 
uoo431 113125120U4u 
0004.32 015012123120 t53 OCT 015012123120,105103o4oo4o 
0Q04.33 105103040U4U 
uoo434 015012120101 154 OCT 015012120101,12204oo4oo4o 
0QQ435 l22040040U41J 
000436 01501213210~ 155 OCT 015012132105,122111120040 
0QQ4J7 122117120U40 
0QQ44Q 01501211'1116 156 OCT 01501211711~.10304Q040Q4Q 
000441 10304004004U 
000442 015012123124 t57 OCT 01501212312~.101122124040 
000443 101122124U40 
0QQ444 015012111126 158 OCT 01501211112~.106114040040 
000445 1Q6114040U40 
000446 015012104111 159 OCT 0150121~•111,126Q40040040 
0QQ447 12604QQ40U40 
000450 015012105130 160 OCT 0150121~513Q,10604Q04004Q 

END Op BlNARY CARD OOQOU012 
000451 1Q6040Q4QU4U 



1 ;) '? l I,, 1. c1 ?- 2 b- 7 ~ 17,%3 C 0 N 5 TA;~ l::) f-J A rJF 

UtdlJGhl:::R 

161 TTLS Ut:blJGGER 
1b2 HEAD l 

00(1452 oonooo oooouo 163 l t:MP ZERO 
u 0 [14 ?3 uonooo uououo 164 Tt:MP1 ZERO 
uou4?4 000000 oououo 165 WfEMP .lERU 
uoo4?5 UQ014Q oouooo 166 UTCjj ZERO A'li TCB 
u () 0 456 oonooo oououo 167 kt:TRN ZERO 
000457 oon461 ()QUO 40 168 OUT TALl.. Yt:! uurn 
u () (' 460 UQ046l UOUO 4U 169 OU1'P TALL YB UUTR 

0(J046l 170 tJUTB sss 300 
0011J5 001137 0000 40 171 tN TALL YR I Nl::S 
01)1136 UQ1137 0000 40 172 l i~P TALL YB l NB 

001137 173 lNB BSS 100 
174 LJETAlL SAVE 1 0FF 

r) 0 l.SO 3 P5 DUP 1,1no 
001303 777777 oooouo 176 ~TAB ZERO •1 

END OF BINARY CARD OOUOU017 
177 DETAii. kESTORE 

001447 OQ4514 7172 00 178 BXED XEO SK!:>T 
001450 001451 0003 40 179 TALL YB CRl..F' 1 3 
U014~1 01so12ooouou 180 c~~f oer 015012000000 
001452 001453 0027 40 181 TALL YB BPIT123 
001453 015012102122 182 t:!f<l!T OCT 015012102122 
001454 105101113120 183 UASCl 5 1 EAKPOINT IN T A~l,,1: 
001455 1171111H>124 
001456 040111116040 
001457 l.24101102114 
001460 10504Q040040 
001461 001462 0011 40 184 TALL.YB BRE:AK,9 
001462 015012102122 185 BHEAK OCT 015012162122 
001463 105101113U40 1.86 UASCl 2 1 EAK 
001464 040040040040 
001465 001466 0030 40 t87 TALL.YB BNf ;24 
001466 u15012102122 188 l::Hff OCT 015012102122 
001467 105101113120 189 UASCl 5,EAKPOJNT NOT FOUND 
001470 117111116124 
001471 040116117124 
001472 04010611?125 

END Of BINARY CARO 00000018 
001473 11610404004U 
001474 001415 0010 40 190 TAL.LYB ERHM18 
001475 015012105122 191 ERRM OCT 0150121ns122 
001476 122117122U4U 192 UASCI l1HOR 
001477 001500 0016 4o t93 TALI.. YB ~PMS114 
001500 015012102122 194 BP~S OCT 01so121n2122 
001501 105101113120 195 UASCl 3 1 EAKPOINT 
001502 u 7111116124 
001503 04004004004() 

OUl,04 196 EVEN 
001504 015012102122 191 BM8SS OCT 015012102122.105101113040 
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l U!::tjlJGG!:R 

0015U5 1Q51Li1113040 
uu1506 001137 000144 t98 HPlllAM ZE~O IN!j.100 
uu1507 120101004132 t99 Cf AB VFD U18/1201Q1,18/PAT 
UtJ1510 104125(10414~ ?O O VFO Uib/104125 1 18/DUM 
001511 122105rJU4210 ?01 VFD 018/122105,18/RDUM 
G IJi 512 12412200433~ :? 02 VFD 018/124122 1 18/TRA 
uu1513 1031170U4J4~ 203 VFD Uib/103117118/CON 
uo1514 1Q2122004J51 ?.O 4 VF"D 018/102122,18/BRE 
(l f) 1515 1251160U4'+0u :?O 5 VFD 018/125116,18/UN~ 
001516 124131004220 206 vru 018/124131 1 18/TYPE 
001517 1Q51300Q4431) 20? VFD U1811051Jo,1a;EXIT 
001520 12411100426/ 208 VF'D 0181124111,18/TIME 

ENU OF BINARY CARD 00~0001~ 
001521 77777700443~ 209 Vf D 0101777777 1 18/E~H 
001522 777777004432 210 VPD 0181777777 1 18/ERR 
001523 777777004432 211 CT~BE vro 018/777777,16/ERR 



Ct :)';;7 (J 1 '5 .. 21: - 7 2 17' i;63 C '.JN ST A i'J I :;) f.J AG,:;. 1 0 

L AL~!JL6b 

::>12 TTL,S AU.10L68 
?13 HEAD A 

717171 ~14 t:rrnur< E: ()lj -1 
0U0l44 ?15 ~I.EN t:LlU 1no 
001~24 216 E: VE: N 

un1524 UQ153Q000144 217 Cf"IRAM VFD ld/JNRUF,18/dL~f\J,1b/3 
001525 (JQOOn3o00000 
(.J 015'26 0onoooo15uu 218 Cr<LF QC T 01=>n12 
uu1sn uonooo oououo 219 ZERO 

u u 1::>.30 220 l i'J8UF BSS ~LEN 
uo1674 UQ1526 UOU3 4~ 221 11~ I TALL't'8 CRLF,3,2 
uo1675 UQ15?b 0003 42 222 I N TALL YB ~RLF.3 1 2 
uo16l6 UQ1530 06~1 4l) 223 l l\JP TALL YB 1l\JtHJF,4•Bl..EN+1 
00167/ oooono 000000 ?24 l:UF ZERO 

OU17UO 225 ldUF ~SS 40 
uo175o UQ17flQ 7776 4U 226 NlTAL TALLY8 lRUF,-2 
001751 uonooo oooouo 227 lUENT ZEr(O 
U017~2 uooon.o oounuo 228 NlCHR LERO 
uu1753 lJQ1752 0000 41 229 NlCH TALL.YR NICHR,011 
0017?4 777777n00400 230 BACK4 OCT 777777000400 

231 Tt: MACRO LOWER LIMITtUPPEM LIMITiROUTJNE AnoRESS 
232 VFD 018/#1,036/#2,18/#3 
233 l:NDM Tf. 

0017?5 oooonoo11201 
001756 234 EVEN 
0011'6 235 N lT8 TE 060,·071,NIL,N UlGlf 
001760 ?.36 TE 012,012,NISK LINE-FEED 

ENO OF Bl NARY CARD 00000020 
OOt/62 237 NlT7 l'E 012,0121NIL.,N LI NE ... F'E!!D 
OUt/64 23B NlT1 TE 101.132,NIDEN LETTER 
ou1 l66 239 T F. 060,0711NIDlG DIGIT 
001170 240 TE 0 1 5 ·; 0 15 , N I C R CARRIAGE RETURN 
001;772 241 TE ooo;040 1NISK CONTROL.. Cl.jARACTF.R QR SPACE 
001774 242 TE 056,0561NIOOT PERIOD 
OU1l76 243 TE 100.·1oo•NICOM AT SIGN 
OU2000 244 TE 042,'042tN1GlU QUOTE 
ouauo2 245 TE U 4 4 ·; O 4 4 ; N I f 0 Ii DOLLAR SIGN 
002004 246 TE 050;051,NlXlT L.Ef T OR RIGHT PARENfHES!S 
002006 247 TE 0 5 4 ·; 0 5 4 , N I X l T COMMA 

ENP OF" BINARY CARO 0000UIJ21 
002010 2'4B TE 073,'073,NlXlT SEMI COL.ON 
ooao12 249 TE 133,.1331NlXIT ~EfT 8~ACl<ET 
0Ui014 250 TE 135,.135iNIXIT HIGHT BPlACKET 
002016 251 TE 041;137,NIOPR AL.L OTH!R SPECIAL. Cl.jARACTE~S 
002020 252 TE 1000,1.000,NlEOF END OF' F' IL .. E 
ooao22 '-53 N 1 'f2 T F. 101~132 1 NIOEN L.ETTER 
OO;i024 254 TE U60,071 1 NlOl:N DIG lT 
002026 255 TE 000;137,NIBEX Al.L OTHERS 
0040.30 256 TE 1000, 10DO, NJBEX ENP OF' F' 11..E 
0Ui032 257 Np3 TE lJ 6 0 ·~ 0 71 , N I 0 J G Ul GlT 
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A AL.l:.i0L6~ 

ouaoH 258 TE 056, 056, NIDEC PERI On 
END OF" Bl NARY CARU oououoa 

OU2U36 ?59 TE 105,105,Nl!:::XP LETTER E 
Ou2U40 ?60 TE UOU,137,NIBEX Al..L OTHERS 
0Ut!042 261 TE 1000,10001NJ8EX E:Nll or ~ILE 
OU2044 262 N l'f 4 TE U60,0711NIDC1 0 I li If 
ouau46 263 TE 000;137,Nl82)( A~L OTH!RS 
OU205Q ?64 TE lOOO,i0001NIB2X ENO OF' F'll,.E 
0 u ~0?2 265 NP5 TE u5.s;o5J,NlEX1 PL.US SIGN 
00i054 266 TE 05?,055 1 NIEX1 MINUS SIGN 
ou2u:;b 267 TE 060;011,NlPlG DIGIT 
002060 268 TE 000;137,NlBEX AL.L O,.HERS 
0U2062 269 

END or BINARY CARD onoouo2.s 
TE 1ouo,1000.Nl~EX E:NI.) or F'ILE 

0UiU64 270 N 1T6 TE 060,0711NIDGl U I GIT 
002066 271 TE Ooo;137,NIB2X Al,.,L OTHERS 
OU2U70 272 TE 1000,10001NIB2X END OF' F"ILE 
002072 273 NlT9 TE 060,0?ltNIDlG u 1Ci IT 
0U~074 274 TE 000,"137,NIBEX AL.L. OTHERS 
ouao76 275 TE l000110001NlBEX END OF' F' 11..E 
oua100 276 NiT10 TE 1 O 0 ·; l O O • N I SK AT SIGN 
ou2102 277 TE 000,"137,NlCOM Al..L OTHERS 
OU~104 278 TE 1000,1000,NlEOf ENO OF' F' Il.E 
0Uc106 279 N l TU TE 057,057;NIOF'R SL.ASH 
ooauo 280 f E U72,"072tNIOPR COLON 

END or BINARY CARO 00000024 
0Uc112 261 TE 075,075,NIOPli EQUAL. 
00;2114 282 TE U00~137;NIBEX AL.L OTHERS 
00~116 283 TE 1000110001NIBEX END OF' F'ILE 
002120 284 NU12 TE 0 1 5 ·~ 0 1 5 , N I 8 E X CARR !AGE RETURN 
0U2122 285 TE 042;042,NIQU1 QUOTE 
00~124 286 TE U00,'137,NfQU Al..L OTHERS 
0Qji126 28? TE 1000,1000,N1BEX END OF' F"ILt 
002130 288 Nl1'13 TE 0 4 2 ·; 0 ~ 2 1 N l Q U QUOTE 
OOil132 289 TE uoo·;137;NIBEX Al..L. OTHeRS 
00~134 290 TE 1noo,1orio,NlBEX ENO OF' F'Il..E 
002136 291 Nlf14 TE U44;044,NIXIT DOL~AR SIGN 

END or BINARY CARD 00000025 
002140 292 TE 015·;015,NlBEX CARRl4GE RETURN 
002142 293 TE 000;137,NIF'O~ AL.L OTHeRS 
002144 294 TE 100011000,NlBEX END or F'ILE 
OU2146 295 TE uooo,1000,E~fioR CATCH A~L ~!~D TABLE SEARCHES 

002150 17777700007 7 296 NTMSK OCT 777777000077 
000000 297 s r; EQU 0 
nuouoi. 29B Of EQU 1 

002151 000114 0004 4.S 299 SYMSC TALL YB I TABX, 4a I TACX 
u 02152 000000 000000 300 PcEKf ZERO 
0021'3 000000 oououo 301 Glt:EKf ZERO 
002154 000000 000000 302 H:"1P1 ZERO 
002155 uooooo oououo 303 H:MP2 ZERO 



LJ ll ;_; 1 ?6 
JI] c 1:J7 
liQC16Q 

002161 
uo2162 

,\ 

Jonuno uoun00 
Uu2HO UOU6 4U 
11411711610/ 
U40(J4Q040U4U 
uonooo uoonuo 

~u 4 r t:"1t-i0 
~1)5 1,.ul\JGT 
306 

307 L.J11GCT 
308 

LERO 
TALLYH 
UASCl 

ZE:RO 
TTL 

ih l. 6 
2 1 LOi'JG 

!:XceUTlVE 

f.-l A GF 12 



A 

E:XECUTlVt: 

GE::Nl;RAL. MAC~US 

309 
310 QUEUt: 
311 
312 
313 
314 
315 #J 
:516 
317 
318 
319 
J20 #4 
321 
322 
323 
324 * 
325 HcSET 
326 
321 
328 
329 
330 
331 
332 • 
333 OUWN 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 #2 
344 #J 
'.545 
H6 
347 .. 
348 UP 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 

r n.s 
MACHO 
1NH1" 
EAXO 
E:AX1 
L.DA 
E:AX2 
L.DX1 
TZI: 
CMPA 
TRC 
STX1 
STXU 
INHIB 
ENDM 

MACRO 
INHIB 
L.DXO 
STXo 
nu 
lNHlB 
ENDM 

MACRO 
INHIB 
SREG 
SZN 
TZE 
STl 
1..oxo 
STXO 
QUEUE 
TRA 
AOS 
EQU 
INHIB 
ENOM 

MACRO 
lNH18 
SREG 
STl 
L,OXO 
STXO 
QUEUE 
SZN 
TZE 
1..DXO 
TNZ 

GENERAL MACROS 
CU~RENT TASK,QUEUE 

PAGF 

SAVE,ON 
#1 GET POlNTE~ TO TASK CONTROL BLOCK 

13 

#2 
1,0 

ADDRESS OF QUEUE ~HERE TASK IS TO BF INSERTED 
GET PRIORtTV or CURRENT TASK 

0,1 
0,2 
#4 
1.1 
#3 
o,o 
0,2 
RESTORE 
QUEUE 

RESTART 
SAVE,ON 
u,nu 
,Uc,t 
,$EXIT 
RESTORE 
RESET 

L.OCATION 

SEMAPHORE 
SAVE,ON 
1 $REG,l 
#1 
#2 
1 $IC,I 
#31DU 
,$IC,I 
(I :j)L INK' I).' #1) 
,$cXlT 
#1 

• 
RESTORE 
DOWN 

SEMAPHORE 
SAVE,ON 

SAVE POINTER TO PnINTER TO TASK 8LoCK BEING CHECK 
GET POI~TER TO PO~LOWING TASK 
lRANSrE~ 1r NO FOLLOWING TASK 
CHECK PRIORITY Of QUEUED TASK 
TRANSPE~ TO CONTINUE SEARCH 
STORE POINTER To rO~~OW!NG TASK IN eURRENT TASK 
STORE POINTER To euRRENT TASK f N PRFV!OUS TASK 

GET ADDRESS Of RESTART IN ~R • 0 
SAVE IN SAVED INSTRUCTION COUNTER 
AND EXIT ROUTINE WITHOUT PRESERVING RFGfSTERS 

SAVE RESISTERS 
IS SEMA,HORE IN USE 
TRANSrER !f NOT IN USE 
SAVE INDICATORS 
GET RESYART ADDRESS 
SAVE AS INSTRUCTION COUNTER 
ADD TAS~ TO SEMAPHORE QUEUE 
AND EXIT 
MARK SE~APHORE BUSY 
END L.OCATION 

1 $HEG.I SAVE REGISTERS 
1 $lC 1 J SAVE INDICATORS 
#3,DU GET RESTART ADDRESS 
1 $lC1l SAVE AS INSTRUCTION COUNTER 
(,iLINK1I>11STASK PUT CURRENT TASK ON ACTJVE TASK ~UEUE 
#1 1s THtS SEMAPHORE ausv 
ERHoR NO • ERROR 
#1 GET AOO~ESS OF f IRST TASK QUEUED ON SEMAPHORE 
#2 TRANSFER If fHERc tS ONE 



l · 1 '>-, I ~- 1 i '5-2 ti- 7 t: 17!~o3 E:: XECUT 1 Vl:: PAGF 1 4 

... Gt:1~Er<AL MAGkUS 

359 STZ ~t MAKt: SE::"1APH0f·H: IDLE 
360 TRA , :tt: x IT A'JU CONTINUE 
~61 #'d L.DX1 QIU GET AODRFSS OF FOL.LOWING TASK P• rJUFUF. 
362 STXl #1 MAKE TOP TASK lN QUEUF 
363 UUE: LIE:: (O~t')),,'.fiTASK PUT PRE:VIOUS TOP TASK ON QUEUE 
364 f RA 1 '.tt:XlT ANO CONTINUE 
365 #j i:au • 
~66 I NH IS HE STORE 
367 ENOM UP 
~68 • 
369 Uf-IS MACHO SEMAPHO~E 
370 lNHl~ SAVE,ON 
371 SZr-J #1 lS THIS SEMAPHORE 9USY 
372 TZE ERROR 1~0 ., EHROR 
373 L.DXO #1 GET ADDRESS OF FIRST TASK QIJElJEO ON SFMAPHORE 
3'74 TNZ #2 1'RANSrE:1' I F" THERE IS ONF-
375 STZ #1 MAKE SEMAPHORE IDLE 
376 TRA #3 AND CONTINWE 
377 #2 L.DX1 0' 0 GET ADDRESS OF FOLLOWING TASK IN QUEUF 
378 STX1 #1 MAKE TO' TASK lN Ql:IEUE 
379 QUEUE (0,0) 1 ,UASK PUT PRE~IOWS TOP TASK ON QUEUE 
380 #J EQU • 
381 1N~l8 RESTORE 
382 ENDM UPS 
383 • 
384 t:XEC MACRO REG,MME ADD!o(ESS 
385 INHIB SAVE 1 0N 
386 L.OXO ,$NIC 1 DU GET POINTER TO NULL ROUTINE IC 
387 STXO , UC STORE IN IC POINTER 
388 L.OXO 1 $NREG 1 DU GET POINTER TO NULL ROUTINE REGISTERS 
389 S'f XO 1 $REG STORE IN REGISTER POINTER 
390 L.REG #1 GET REGISTERS FOR EXEC CALL 
391 L.DX6 , 1>1.. INK GET ADD~ESS Of TASK CONTROL BLOCK JN XR - 6 
392 ADX6 21DU PUT l'RAI' ADDRESS IN XR .. 6 
393 STZ ,$~INK SET NUL~ ROUTINE FLAG FOR TRAP ROUTIN~ 
394 MME M't#2 ISSUE EJ<EC: CALL. 
395 TRA , 'f>EX IT AND EXIT 
396 INHIB RESTORE 
397 ENDM E: XEC 



A 

002163 uonoooo11~07 
ouiH>4 

002164 000221 5542 51 
END or BINARY CARD 00000026 

002165 002166 7102 00 
002166 000220 7532 51 
002167 000226 4502 OU 
002110 000221 2202 ~1 
002171 000001 1602 03 
002172 171711 ~3'2 tu 
002173 000221 75,2 51 
002174 000043 1002 OJ 
002175 002232 6032 oo 
002176 000021 10U2 03 
002177 002213 6012 OU 

002200 
002212 002244 7102 OU 

END or BlNARY CARD OOU00027 
002213 000070 44U2 OU 
002214 000223 2202 oo 
002215 000070 7402 OU 
002216 000226 7502 OU 

0021217 
002231 002244 7102 00 

002232 
END or BINARY CARD 00000028 

002244 000221 2202 51 
002245 000043 1002 03 
002246 002172 6022 OU 
002247 000000 23'2 iO 
002250 000225 11'2 00 
002251 002172 6002 DU 
002252 000226 2342 OU 
002253 002210 6012 no 
002254 000223 2342 OU 
002255 002270 b002 00 

00~256 
ENU Of BINARY CARD 00000029 

002270 OQ0224 2202 00 
002271 777777 6002 OU 
002272 000223 7402 00 
002273 000002 6212 10 
002274 000222 7412 OU 
002275 000007 6212 10 
002276 000221 7412 00 
002277 000010 6212 10 
002300 000220 7412 90 

EXECUTlVI:: PAGF 1. 5 

FAULTS, INT~RRUPTS, AND EXITS 

398 
399 
400 

401 
402 HUP 

403 
404 
405 
406 
407 
408 TIHP1 
409 
410 
4U 
412 
413 
414 
415 

416 TrUP4 
417 
418 
419 
420 
421 
422 Tf'(•P2 

423 THAP3 
424 
425 
426 
427 
42B 
429 
430 
431 
432 
433 

434 EXIT 
435 
436 
437 
438 
439 
440 
441 
442 

TTL.S 
INHIH 
HEAD 

EVEN 
Sl'C1 

TRA 
SREG 
STZ 
1..DXO 
SBXO 
I.DA 
STA 
CMPXQ 
TRC 
CMPXo 
TNZ 
QUEUE 
TRA 

SXL.o 
L.DXO 
STXO 
STC2 
QUEUE 
TRA 
QUEUE 

L.OXo 
CMPXO 
TNC 
L.DA 
(;MPA 
TZE 
SZN 
TNZ 
SZi~ 
T ZE: 
QUEUE 

L.DXO 
TZE 
STXO 
EAX1 
STX1 
EAX1 
STX1 
EAX1 
S'f X1 

fAULTS, lNTl:RRUPTS, ANO EXITS 
or-. 

IC, I 

••1 
~E G •I 
FFL..AG 
lC ti 
1,ou 
... 1 , 0 
I c I I 
35,nu 
TRAP2 
1h1, DU 
TRAP4 
iSTcs. '$TASK 
TRAP3 

$MTCB•8 
L.INK 
$MTCB•8 
fFL..AG 
$MTCB, TASK 
TRAP3 
( .. 5 ·; 0 > 1 'f A SK 

l C, I 
35,ou 
TRAP1 
o.o 
XEPT 
TRAP1 
FFL,AG 
EXlT 
L. INK 
Ex ll' 
CL,lNK,Jt,TASK 

TASK 
E:RROR 
I,. INK 
2,0 
SUl' 
1,0 
IC 
e,o 
kE:G 

SAVE IC IN TASK CONT~OL.. BLOCK 

~REAK xeo 
SAVE RE~ISTERS tN TASK CONTROL RLOCK 
INITIAL!ZE FAULT FLAG 
GET SAVSD lC OR POINTER TO TASK CONTROL BLOCK 
GET POINT~R TO xen THAT CALLED THIS ROUTINE 
GET SAV!D IC STORED ON TRAP OR FAULT 
STORE AS IC FOR CURRENT TASK 
SEE IF fHlS IS A FAULT OR TRAP 
TRANSFER IF TRAP 
IS THIS A SPECIAL INTERRUPT 
TRANSFER IF OTHER FAULT 
START U~ SPECIAL INTERRUPT ROUTINE 
AND GO CONTINUE PROCESSING FAULTS AND TRAPS 

STORE FAULT NUMBER IN MASTER TASK XR - 1 
GET ADD~ESS OF CURRENT TASK CONTROL BLOCK 
STORE l~ MASTER TASK XR ~ 0 
SET rAULT flAG 
START MASTER TASK RUNNING 
CONTINUE PROCESSING TRAPS AND fAULTS 
ADD TRA~PEO TASK TO TASK QUEUE 

GET POINTER TO NEXT TRAP OR FAULT IF ANY 
lS IT A fAULT 
TRANSre~ !f FAULT 
~OAD A WITH A CALL TO THIS ROUTINE IF A TRAP 
IS lT A CAL~ TO THIS ROUTINE 
TRANSF'E1' If' TRAP 
DID A fAU~T OCCUR 
YES • 00 NOT RETURN TO CURMENT TASK 
IS THERE A CURRENT TASK 
NO • NOTHING TO QUEUE 
PUT CUR~ENT TASK IN TASK QUEUE 

GET POINTE~ TO TASK QIJEUE 
T~ERE SWOULD BE AT ~EAST THE DUMMV TASK 
STORE POJNTER To CURRENT TASK CONTROL BLOCK 
GET ADDRESS or STATUS WORDS 
AND STOllE 
GET POINTER TO CURRENT SAVED IC 
AND STO"E 
GET POI~TER TO CURRENT SAVED REGISTERS 
AND STO~E 



li U23:.;1 
U Ut: 30 2 
ooc'303 
CJ Uti 30 4 

000000 n1? 10 
000~24 741f' OU 
uon2?0 0732 51 
uoo221 63u? 51 

t:XffUTlVI:: 

443 
444 
445 
446 

L-DX1 
:ITX1 
LREG 
HET 

o.o 
TA~K 

HEG, l 
I c, l 

G E f P 0 l N T E H T 0 f\1 E X T T A SK I N Ll lJ 1:: I i t: 
MAKE: l T TOP TASK IN CJlJElH: 
HESTORE REGJST~RS OF CURRFNT TASK 
ANU RETURN 

16 



A 

lJQ23U5 
0Q23U6 
002307 
002310 
002311 
002312 

777777 
000007 
000006 
000002 
OQ246~ 
000007 

END Of BINARY CARD 

002330 
002331 
0023.S2 
002333 

000001 
000244 
002337 
000020 

002337 000001 
002340 000212 
002341 002330 
002342 000232 

END or BINARY CARD 
002343 002330 

END Op BINARY CARD 
002405 Oo2330 

002406 
002407 
002410 

002406 
002406 
000000 

END Op BINARY CARD 

END Of BINARY CARD 

002461 
002462 
002463 
002464 

002210 
000000 
500005 
002462 

4502 u 
23'2 \0 
75'2 1U 
7412 ~o 
23,2 0.5 
7552 iu 

002313 
000000.so 

OU2.S25 

2352 00 
U52 eo 
6012 OU 
4502 OU 

002.534 
2372 44 
1152 00 
6012 OU 
2342 00 
OOOOOQ31 
6QU2 00 

ooa344 
00000032 
7102 00 

7102 00 
2352 00 
7552 "O 

002411 
00000033 

00~423 
oua43:; 

OOOOOQ34 
OU2447 

7102 00 
2252 DJ 
0012 OU 
7102 00 

EXECUT!Vt: PAGE 

FAUlT AND INTEHRUPT TASKS 

441 
448 
449 

n1...s 
HEAD 
INHll:;j 
STZ 
I.DA 
STA 
STX1 
L.DA 
SU 
QUEUE 

~AULT AND INTERRUPT TAS(S 

450 MTASK 
4!:>1 FT 
4!)2 
453 
4,4 
455 
456 

457 
45B * 
459 
460 SPEC 
461 
462 
463 
464 
465 SfolEC1 
466 
467 
468 

469 
470 

471 
472 
03 STRH 
474 ShRT 
475 
476 

477 
47B 

479 
480 
481 lul..E 
482 
483 

RE SE:T 

lNHI~ 
1.0A 
CMPA 
TNZ 
STZ 
F«ESET 
1.,DAQ 
CMPA 
TNZ 
SZN 

TZE 
UP 

TRA 
l NH I f:j 
TRA 
L.DA 
STA 
QUEUE 

QUEUE 
QUEUI:: 

QUEUE 
TRA 
L.DX5 
MME 
TRA 

(.)i\J 

.. 1, 1 
1.0 
6,u 
2,u 
$FAUL.T 1 flU 
7,o 
(0,Q) 11 $TASK 

M TA SK 

ON 
1 su· 
SPECl 
16 
SPEC 
11 so 
TTYS I 
SPEC 
S'fTYF 

SPEC 
SfTYF 

SPEC 
ON 
• 
STRT1 
0 
BTes, ,SUSI< 

~ncs, ,sus1< 
SITCB,,STASK 

.UTcl.:i, ,STASK 
,$EXIT 
o,uu 
M$PAUSE 
l DL.E 

CLEAR OUT FAULT lC WORD 
li E T C U R R E ~JT 1 C 
SAVE IT 
~AV~ TYPE Of FAUl..T 
GET ADD~ESS OF FAULT ROUTINE 
AND CAUSE TASK TO START UP THERE 
RESTART FAULTED TASK 

SET UP NEXT ENTRANCE TO THIS ROUTINE 

L.0AD SPECIAL INTERRUPT TALL¥ WORD 
COMPARE WITH !NfTtAI.. VALUE Or TAI.LY WORD 
TRANSrER Ir THERE JS SOMETHING IN SPECIAL 
A~LOW S~ECIA~ INTERRUPTS 
SET UP ~EXT ENTRANCE TO THIS RQUTJNE 
FETCH SPEOIAl. INTERRUPT WORD 
lS IT A TTY SPECIAL 
IGNORE ALL OT~ER SPECIALS 
lS THE~E A TASK WAITING fOR A SPECIAL 

lf NOT • IGNORE IT 
START u~ TASK WAITING FOR SPEetAL 

ANO l.OOP 

A TRANSFER TO ZERO HAS OCCU~RED • ERROR 
GET NEW INSTRUCTION fOR LOCATION ZERO 
ANO STO~E IT THERE 
START U~ DEBUGGER 

START UP PRINT eurFER ROUTINE 
START UP IDLE PROGRAM 

START U~ COMPILER 
AND EXIT 
~OAO PA~AMETER FOR PAUSE 
PAUSE FOR ANYTHING 
AND L,OOli' 

17 

QUEUE 



ENu OF BINARY CARD 
U0:?507 000223 
U02510 UQ0222 
002511 000001 
002512 000016 
UU2513 002~27 
002514 000006 
002515 000001 
002516 0Q4626 
002517 U02525 
Oo252Q 000223 

ENO Of BINARY CARD 
002521 000006 
002522 000222 
002523 001504 
002524 OQ2530 
002525 000223 
002526 000222 
002527 000410 
002530 000234 
002531 0Q('l236 
002532 000040 
002533 000230 
002534 000006 
002535 OQ2614 
002536 000040 
002537 000230 
002540 000000 
002541 002614 
002542 000015 
002543 000230 
002544 000012 
002545 000230 
002546 000117 

END Of BlNARY CARO 
002547 000230 
002550 002564 
002551 000221 

002564 
002565 
002566 
002567 

000223 
000006 
000007 
000006 

ENO Of BlNARY CARO 
002612 000456 
002613 002210 

17, Rtd 

0U246~ 

000000.S? 
2202 OU 
£212 u 
0612 o.s 
1012 o.s 
6012 OU 
2212 10 
1672 OJ 
7002 00 
71U2 OU 
2202 oo 
UOUOUO.S6 
7472 \U 
2212 ,1 
2312 eo 
7102 00 
2202 OU 
2212 51 
2312 11 
7572 DO 
23!;2 03 
07!:>2 01 
7552 00 
2362 ,0 
1012 oo 
2362 07 
75~2 ~2 
6362 10 
1012 eo 
2362 07 
7562 52 
2362 07 
7562 ;2 
2362 07 
000000J7 
7562 ~n 

2202 Cl.S 
7402 51 

OO;f!>52 
2202 eo 
2352 'u 
75!;2 to 
4502 ,0 

00:11570 
00000038 
4502 00 
7102 00 

t::XEr-ur 1 Vt: 

FAuLT r<UUTl~t: 

484 
465 
486 fAULT 

487 
488 
489 
490 
491 
492 
493 
494 
4115 
496 

497 
496 
499 
500 
501 Fl 
502 
503 f 2 
504 FJ 
505 
506 
s01 
508 
'09 
510 
511 
512 
513 
514 
515 
516 
517 
516 

'519 
520 
521 
522 
523 F4 
524 
525 
526 
521 

528 
529 

1TLS 
I NH I 1:i 
001111~1 

L,.DXO 
L. nx1 
ADX1 
CMPX1 
TNZ 
L. DX 7 
SBX7 
TSXO 
'l'R A 
L.DXO 

STX7 
L.DX1 
L.DAQ 
TRA 
1..DXO 
L.DX1 
L.DAQ 
STAQ 
L.DA 
ADA 
STA 
l.DQ 
TSX7 
L. "Q 
STQ 
EAIJ 
TSX7 
L.DQ 
STQ 
L.DQ 
S'f Q 
L.DQ 

STQ 
L.DXO 
STXO 
EXEC 
L.OXO 
L.DA 
5TA 
STZ 
UPS 

STZ 
TRA 

~AULT ROUTINE 
ON 
TTYF 

, :bL t NK 
,'.bSUT 1 1 
1,Du 
12+2,nu 
f? 
6,0 
1 1 DU 
B~n.u 
f 1 
, 'fiL. INK 

6,0 
1 'fiSTAT 1 1 
HBMESS 
f3 
1 $L.!NK 
1 $STAT,! 
fTMh•2, 1 
TTYR 
TTYB+2 1 t'lU 
=o4o,Dl.. 
TTY 
6,0 
ADUR 
•0040,DL. 
TT y·,· SC 
o.o 
ADDR 
•0015,0L. 
nv;sc 
•0012,0L 
nv·,~sc 

s0177,0L 

Tn·;sc 
f 4 1 DU 
,uc,i 
L.REG 1 WRITE 
, ~u. 1 NK 
6,0 
1,0 
6,o 
Tl' VF' 

ZiRETRN 
,SEXIT 

PAGF 18 

SEIZE TTY DEVICF 

GET POINTER TO TASK CONTROL BLOCK IN XR - O 
GET FAU~T NUMBER IN XR - 1 
fUDGE X~ ~ 1 FOR HESl OF ROJTINF 
lS lT A DERAIL FAULT 
NO .. TRANSFER 
GET ADD~ESS or FAULT 
GET ADD~ESS OF OERAIL lNSTRUcTION 
SEE IF" ADDRESS IS IN ARFAKPOJNT TABLE 
NO ,.. TRANSFE~ 
~ESTORE XR ,.. n 

DECREMENT SAVED IC TO POINT TO D~RAIL 
RESTORE XR • 1 
GET BREAKPOINT MESSAGE 
AND PRI\IT lT OUT 
RESTORE XR ... 0 
RESTORE XR • 1 
GET f AULT MESSAGE 
AND ST01'E IN OUTPUT BUf'FER 
GET SC TA~LV WORD fOR RFST OF BUFFER 
SET 9·BfT CHARACTER BIT IN TALLY WORD 
STORE TALLY WORD 
LOAD Q MIT~ IC AT TIME OF FiU~T 
TYPE OUT U>DRESS 
GET A S'ACE 
AND AOC TO OUTPUT 
GET ADD~ess OP TASK CONTROL B~QCK OF FAULT 
AND TVP! O~T ADnRESS 
CARRIAGE RETURN 
STORE I Iii OUT!?lJT 
L.lNE F'EEO 
STORE l~ OUTPUT 
FILL CHARACTER - rl~L OUT LAST WORD Of BUfF"ER 

STORE lN OUTPUT 
GET ADD~ESS or RESTART ROUTINE 
STORE AS SAVED INSTRUCTION COUNTER 
ISSUE Wllt!TE MME 
GET POINTER TO TASK CON~RO~ BLOCK 
GET SAVED lC: 
STORE IM INSTRUCTION COUNTER 
C~EAR OUT SAVED lC 
FREE UP T'fV 

RESET R!TURN P~AG 
AND E)(IT 



U1557 01 05 .. 26-72 17 9 80~ EXECUTlVi: PAGF 19 

FAUL.T ~OUTlNE 

002614 000006 2262 03 530 AODR 1.,0X6 6, DU INlTIAL.IZE DIGIT COUNTER TU 6 
002615 U00006 23~2 0 'I 531 AUDR1 L.DA =006,[)l .. GET LEFT ~ALF or ASCII DIGIT IN A (06Xl 
002616 000003 7372 00 532 Ll..S 3 GET ASCll OCTAL. DIGIT lN A REGISTER 
002617 000230 75!>2 5~ 533 STA nv ;sc STORE IN OUTPUT 
002620 000001 1662 OJ 534 SBX6 11 DU DECREMENT DIGIT COUNTER 
UOt:'.621 OQ261~ 6012 OU 535 TNZ ADUR1 TRANSrE~ If MORF DIGITS TO CONVEfH 
01)2622 uooooo 71U2 17 536 TRA 0,1 RETURN 



tNU Uf BlNARY CARD ooonuOJ9 
Oo~623 000000 23'2 10 
002624 000001 U6U2 OJ 
002625 002674 7402 OU 
002626 002766 75'2 OU 
002627 OQ2766 23'2 52 
002630 0Q267? 6072 00 
002631 003260 2342 00 
002632 002674 6012 ou 

002633 
END OF BINARY CARD OOOOU04U 

002674 oonono 1102 oo 
002675 003256 75'2 '~ 
002676 002627 6072 OU 

END OF BINARY CARD UOOOU041 
002677 003260 2342 00 
002700 002743 6012 ou 

002701 
END OF BINARY CARD 00000042 

002742 002627 7102 00 
01.)2143 

ENU OF BlNARY CARO OOOOUQ43 
002765 002627 7102 00 
002766 000000 000000 

002767 
ENU UF BINARY CARD OOUOU044 

003011 000000 6202 01 
003012 0Q0410 44U2 00 
003013 000000 6202 O' 
003014 000411 44U2 00 
003015 003073 6202 00 
003016 000221 7402 51 

003017 
END OF BINARY CARD OOUOOQ4' 

OU~0.51 
003053 000000 6202 01 
003054 000410 4402 OU 

ENP or BINARY CARD 00000046 
003055 000000 6202 g~ 
003056 000411 4402 00 
003057 003073 6202 00 
003060 000221 7402 51 

003U61 
003073 

END Or BINARY CARP 0000U04B 
003134 000000 7102 10 

0Ul135 
END OF BlNARY CARD 00000049 

tXEruTJVt PAGF ?.O 

T~~ETYP~ TRANSPUT RoUTl~ES 

537 
5.38 

G539 TT8 
540 
541 
542 
543 TT81 
544 
545 
546 
547 

548 TTBX 
549 fT82 
550 

551 
552 
553 

554 
5~5 TT83 

556 
551 IN 
558 T TYF< 

559 
560 
561 
562 
563 
564 
565 

566 TTYW 
567 
566 

569 
570 
571 
572 
573 
574 TTYT~ 

575 
576 1jUf'1 

TTL.S 
INH18 

LOA 
ADXO 
STXO 
Sl'A 
1..DA 
TTF' 
SZN 
TNZ 
UP 

TRA 
STA 
Tl'F' 

SZN 
TNZ 
UP 

TRA 
DOWN 

TRA 
ZERO 
DOWN 

EAXO 
SXL.O 
EAXO 
S)(L. o 
EAXO 
S'f XO 
EXEC 

DOWN 
EAXO 
SXl,,O 

EAXO 
sxi..o 
EAXO 
STXO 
EXEC 
UP 

TRA 
DOWN 

TELETYPE TRANSPUT ROUTINES 
ON 

o,o 
1,ou 
TTl::lX 
IN 
lN 1 SC 
TTl::l? 
lOF 
Tl' tj x 
i:iUFS 

... 
our;sc 
TH:i1 

TTl::lt 
HF:LS 

TTBt 

TTYF' 

0, A lJ 
l..OC 
01AL 
L,EN 
TTYTR 
,'Glc.t 
RREG 1 REAO 

TTVp 
01AU 
L.OC 

01AL 
L.EN 
Tl'VTR 
1ilC,J 
WREG 1 WR1TE 
nvr 

o,o 
i:WF'S 

GET TALl..Y WORD FOR DATA 
GET RETURN ADDRFSS IN XR • O 
~AVE Rf:TURN 
STORE TALLY ~ORD AS INPUT TALLY WORn 
GET NEXT CHA~ACTER TO OUTPUT 
TRANSFER IV THERE IS ONF 
lS THE BUFFER OUTPUT TASK CURRENTLY ~USY 
YES p NO NEED T~ START JT 
START BUFFER OUTPUT HOUTINE 

ANLJ RETURN TO CALLER 
STORE CMARACTER IN OUTPUT BUfFER 
TRANSFE~ !F MORF HQOM IN BUFFER 

JS THE ~UFFER OUTPUT TASK CURRENTLY BUSY 
lRANSFE~ If MUST WAil FOR A FREF RUFFER 
START tiUF'F'ER OUTPUT ROUTINE 

ANU CONTINUE JN NEW BUF'fER 
WAlT rO~ A fREE 8UFF~R 

AN[J CONf INUE 

SEIZE TlV 

GET ADD~ESS OF READ lN XR ~ O 
STORE I r!f MEMORY 
GET LENGT~ OP READ IN XR - O 
STORE l N MEMORY 
GET AOD~ESS OF TTY WHAPUP ROUTINE IN XR • O 
SAVE AS IC 
ISSUE READ MME 

SEIZE nv 
GET AOD~ESS OF WRITE IN XR • O 
STORE IN MEMORY 

GET LENmTH Of WRITE IN XR • O 
STORE llli MiMORY 
GET ADDRESS 0' TTY WRAPUP ROUTINE IN XR • O 
SAVE AS IO 
lSSUE W"ITE MME 
REL.EASE Tl'Y 

AND RETURN 
GET A BUF'PER WITH SOMETHING TO OUTPUT 



003157 003257 23'2 00 
003160 OQ3256 11~2 OU 
003161 0Q3135 6002 OU 
003162 000000 23~2 07 
003163 oooon3 2362 01 
003164 UQ3256 3162 00 
003165 003170 6002 00 
003166 003256 75~2 ,~ 
003167 003164 7102 OU 
003110 003257 23~2 eo 
003171 003256 2202 00 
003172 003257 1602 oo 
003173 000000 6362 lU 
003174 000022 7712 00 
003175 uono22 7372 oo 
003176 0Q3261 2362 oo 
003177 OQ3257 1762 OU 
003200 003257 7562 OU 
003201 003256 7562 00 
003202 003260 7502 OU 
003203 003031 7002 OU 
003204 000222 2372 ,1 

END OF BINARY CARD 000000,0 
003205 000001 11~2 OJ 
003206 777777 6032 00 
003207 003260 4502 00 
003210 003255 2202 00 
U03211 003253 6002 OU 

0U3212 
END OP BlNARY CARD 000000'1 

00~253 003157 7102 00 
0032'4 000000 OOOOOl 
003255 000000 OOOOOl 
003256 003~62 1000 40 
003257 003262 1000 40 
003260 000000 000000 

EN~ or BlNA~Y CARD UOU000~2 
003261 006744 2001 00 

000400 
003262 
003262 

EXECUf lVt: PAGE 21 

TtLETYPc TRAl\ISPUT ROUTIN~S 

577 l:!UF2 
57B 
579 
580 
581 
582 1jUF'3 
583 
584 
585 
586 "3\Jff4 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 

599 
600 
601 
602 
603 
604 

6Q5 BU,5 
606 Burs 
607 ltEl,.S 
60B OUT 
609 ouu 
610 IUF' 

611 SWAPC 
U2 BL.SN 
613 BUF' 
614 

l..DA 
CMPA 
TZE 
I.DA 
L,DQ 
CANO 
TZE 
STA 
TRA 
L.DA 
1..0XO 
SBXO 
EAQ 
ARI.. 
L.L.S 
L,DQ 
SBQ 
STQ 
STQ 
STC2 
TSXO 
l..OAQ 

CMPA 
TRC 
STZ 
L,DXO 
TZE 
UP 

TRA 
ZERO 
ZERO 
TAL.L. YB 
TALL. YB 
ZERO 

ULL.Y 
BOOL. 
EQU 
SSS 

OUT1 
OUT 
8UF1 
01UL 
3, UL 
our 
l::JLJF 4 
our,sc 
E:HJF 3 
OUT1 
OUT 
Ouh 
o.o 
18 
18 
SINAPC 
OUT1 
OUT1 
OUT 
lOf 
iTTYW 
1 $STAT,t 

1,ou 
SEHR OR 
lOF 
RELS 
8UF5 
REl..S 

EWF2 
0,1 
Otl 
8Uf ,·2•BL.EN 
Bur;2•BL.EN 

GET INITIAL TALLY WORO IN 8uFFER 
COMPARE WITH CURR~NT TALLY woRO 
IF' EQUAL • NOTHING TO DO - TRANSFFR 
~ET A NULL CHARACTER IN A~ 
GET A CHARAeTER POSITION MASK IN QL 
~EE IF CURRENT TALLY WQPO HAS FILLEn OUT A WORD 
TRANSF'E~ tr WORD IS FILLEO OUT 
STORE A NULL IN OUTPUT BUFFER 
AND GO CHEQK AGAIN 
GET POINTER TO 8UFFER IN AU 
GET POl~TER TO FND OF BUFFER IN XR - O 
SUBTRACT LOCATION TO GET LENGTH OF FILLFD BUFFER 
GET LENGTH OF IO OPERATION IN QU 
MOVE ~OCAf ION NEXT TO LENGTH 
GET LOC/LEN IN A REGISTER 
GET BuFrER SWAPPING CONSTANT IN Q 
SUBTRACf OLD INITIAL TALLY WORD 
STORE NEW INlTIA~ TALLY WORD 
STORE N!W CURRENT TALLY WORD 
SET l/O FLAG 
AND DO TTY OUTPUT 
GET STATUS RETURN WORDS IN AQ REGISTER 

SEE IF' ANV ERROR 
FAii. ON ANY ERROR 
RESET l/O H.AG 
CHECK IF OUTPUT WAITING FOR THIS ROUTINE 
TRANSF'E~ If NOT 
REI.EASE INPUT BllfFER 

AND L.OO• 

2•~Uf•BLEN/2•4•B~EN•1 
41'!0 
hRELZER 
Bl.EN 



003662 
003663 
003664 
003665 
003666 
003667 

000220 
oon342 
UQOJ40 
uonJ44 
UQ4063 
00r'l221 

003702 tJQ0220 
003703 000000 
Un37U4 G00340 
0037U5 004063 

ENU OF BINARY CARD 
003706 oon221 

003721 
003722 
003723 
003724 
003725 
oo3n6 
003727 
CJo373o 
003731 

000220 
000000 
000410 
000000 
UQ0411 
000000 
00033Q 
OQ4Q63 
oon221 

ENU OF BlNARY CARO 
003744 000220 
003745 000000 
CJ03746 000410 
003747 000000 
003750 000411 
0037~1 uonooo 
003752 000331 
003753 004Q63 
003754 000221 

ENU Or BINARY CARD 
003767 000220 
003770 000000 
003771 0Q0400 
003772 000404 
003773 004063 
003774 000221 

004007 000220 
ENU Op BINARY CARD 

0Q40l.O 004063 
004011 000221 

004024 000220 

75.52 51 
7412 ou 
74~2 oo 
75/2 00 
0202 00 
7402 51 

003670 
7532 51 
62U2 Ol 
'/402 00 
6202 OU 
00000053 
7402 51 

003707 
7532 51 
6202 '11 
4402 OU 
6202 O' 
4402 OU 
6202 o~ 
7402 00 
6202 00 
74U2 51 

0U31.32 
000000,4 
7532 51 
6202 01 
4402 00 
62U2 Q!) 
4402 00 
6202 02 
'1402 00 
6202 00 
7402 51 

003755 
00000055 
7532 51 
6202 Oe! 
7402 00 
7552 00 
6202 00 
H02 '1 

003775 
7532 51 
OOUOOQ!:>6 
6202 oo 
7402 51 

004012 
7532 51 

t:XECUTIVt: 

Fl~E THANSPUl HOUTINES 

~15 

616 Or'EN 
617 
618 
'>19 
()20 
621 
622 
623 t;L.OSE 
624 
625 
626 

627 
62B 
629 Ht:AD 
630 
631 
632 
633 
6.H 
635 
~36 
637 
638 

639 W~JTE 
640 
641 
642 
643 
644 
645 
646 
647 
648 

649 St:TP 
650 
651 
652 
653 
654 
655 
656 OtJENS 

651 
658 
659 
660 CAT 

TTLS 
SR Eli 
~TX1 
STX2 
SHQ 
EAXO 
STXO 
EXEC 
SREG 
EAXO 
STXO 
EAXO 

srxo 
EXEC 
SREG 
EAXO 
SXl.,O 
EAXU 
SXL,O 
EAXO 
STXO 
EAXO 
SfXO 
EXEC 

SREG 
EAXO 
SXl,.O 
EAXO 
SXL.O 
EAXo 
STXO 
EAXO 
STXO 
EXEC 

SREG 
EAXO 
STXO 
STA 
EAXO 
STXO 
EXEC 
SREG 

EAXO 
STXO 
EXEC 
SREG 

F I~F TRANSPUT 
,$HEG,l 
URE:G+? 
ORt:G 
URt:G+4 
nHAP 
,$lc,1 
ORl::G,Of'EN 
, 'llREG, I 
U1QU 
ORt:G 
fTRAP 

.~11c,y 
ORt:G,CLOSE 
,$REG.I 
O,AU 
L.OC 
0 1 AL 
l,.EN 
O,Qu 
f REG 
F°TkAP 
,$lC 1 l 
F'R~G,READ 

,$REG,I 
0, AU 
L,OC 
01AL 
1.,EN 
o.Qu 
fREGH 
fTRAP 
, $IC, I 
F"RE:G 1 WRtTE 

,$REG,I 
o,Qu 
SRcQ 
SRt:G+4 
F"fRAP 
,UC,J 
SREG 1 SEfP 
1 $REG 1 I 

f"TRAP 
,Uc,t 
OSREG,OPENS 
1 $REG,l 

P~GF 22 

ROUTlNES 
SAVE REGISTERS 
STORE ACCESS JN XR ~ 4 
STOR~ F"ILE REFERENCE NUMBER OF CATALOG IN xR - O 
STURE NAME IN An REGISTER 
GET POINT~R TO TRAP ROUTINE IN XH • O 
ANU STORE AS INSTRUCTION COUNTER 
ISSUE OPEN MME 
SAVE RE~!STERS 
GET FtLE REFERENCE NUMHFR IN XR ~ O 
ANU STO~E IN XR • O 
GET POINTER TC TRAP ROUTINE JN xR • 0 

AND STO~E AS INSTRUCTION COUNTER 
ISSUE CL,OSE MME 
SAVE RESISTERS 
GET CORE ADDRESS Of DATA 
STORE A5 CORE POINTE~ IN MEMORY 
GET NUM~ER OF WOROS TO TRANSFER IN XR • O 
STORE NUMBER OF" WORDS TO TRANSFER IN LOW HA~F 
GET f l~E REFERENC~ NUMBER lN XR • O 
STORE AS rJLE RFFERENCE NUMBER OF SOURCE FILE 
GET AOD~ESS Of C~EANUP ROUTINE IN XR - o 
RESTART THERE ArTER TRAP 
ISSUE READ MME 

SAVE REGISTERS 
GET CORE ADDRESS Of DAT• 
STORE AS CORE PnlNTER IN MEMORY 
GET NUMBER OP WORDS TO TRANSFER lN XR • o 
STORE NUMBER OF WORDS TO TRANSFER IN LOW ~ALf 
GET FILe REFERENCE NUMBER IN XR - o 
STORE r1L~ REfERENCE NUMBER OF OESTfNATJON 
GET ADD~ESS or C~EANUP ROUTINE IN XR - 0 
RESTART T~ERE AFTER TRAP 
ISSUE 1-lRI'fE MME 

SAVE RE8ISTE~S 
GET f l~E R~F"ERENCE NUMBER IN XR ~ o 
STORE IN REGISTERS 
STORE DESIRED POINTE~ IN REGISTERS 
GET ADD-ESS Of C~EANUP ROUTINE 
STORE AS RESTART ADDRESS 
ISSUE MME 
SAVE REl'IISTE~S 

GET AOD~ESS Of C~EANUP ROUTINE IN XR • O 
RESTART THERE AfTER TRAP 
issue 0,EN SCRATCH MME 
SAVE REQ!STERS 



01557 01 1)5·26-72 17 1 803 EXECUT I Vt:: PAGF ?3 

FI L.E Tr<ANSPUT t<OUTINES 

004025 f.JQ0360 7422 60 6b1 STX2 CRl:::G STORE FILE REFERENCE NUMBER OF CATALOG 
0040~6 0Q0361 74~2 00 662 STX3 (;Rt:G+1 STORE FILE Rl:::rl:::RENCE NUMHER OF FILE 
004027 uQ0364 7512 00 663 STAQ CRt::G+4 STORE NAME OF Fl~E TO BF CATALOGED 
U0403Q 004063 6202 00 664 EAXO f THAP GET ADDRESS OF CLEANUP ROUTINE IN XR ,.. O 
004031 000221 7402 51 665 STXO ,iic.t RESTART THERE AFTFR TRAP 

004032 666 EXEC CR!:::G,CAT 
ENU OF BINARY CARD 000000'7 

004044 000220 7532 51 667 Tl-WNC SREG ,'liHEG,l SAVE RESISTF.RS 
004045 0Q0370 7562 OU 668 STQ TRHEG STORE rfLF RErERENCE NUMBER OF FILE TO TRUNCATE 
004046 000374 75~2 00 669 STA TRREG+4 STORE NEW L,ENGT~ IN A RFG!STER 
UQ4047 004063 6202 00 670 EAXO fT~AP GET ADD~ESS OF CLEANUP ROUTINE IN XR .. 0 004050 000221 7402 51 671 STXO ,111Ctl RESTART THERE AfTER TRAP 

004051 672 EXEC TRr<EG, TRUNC ISSUE UUNCATE ~ME 
0Q4Q63 00001'10 7102 10 673 fTRAP TRA o,o RETURN 1'0 CAL.LER 

674 TTL. OEt:lUGGER 



Cl '.J? I ut J ?- 2 (J .. l ~ 17,'~03 u::suGG~H PAGF ?4 

C OMMAl-.JU I ~JTf:RPHI: TER 

~75 TTLS C0M"'1AND INTt:RPRE:TER 
"7 6 HEAD z 
677 l NH I ES on 

l:::~l.J lJF BINARY CARO OQU('1U0~8 

004064 UQl1244 23~n 00 678 UL.lT LOA $SlF li ET lNl'T'JAl. SPECIAL l NlFRRUPT TALLY WORD 
U04Q65 000001 75~0 OU 679 STA l Ar..ID STO"E l N TALL. Y WURD 

0U4066 680 QOWN $STTYF GET CONTROL ONLV ON TTY SPECIAL 
(j lJ 4110 uoooo1 4'50 0 oo 6tH STL l DISAt:;LE SPECUL 1 NTEf~RUPTS 
004111 001~(')6 23,0 OU 6ti2 L.DA ~Pf'<AM GET READ TTY CONfRO~ WORD 

Er>.JU OF BINARY CARD OOUOUQ~~ 
UQ4112 002767 7000 00 683 TSXO $TTVR READ TTY Ol'll SPECIAL 
004113 000222 23~0 '1 684 L.DA ,$Sl'AT 1 I GET STATUS ~URU l IN A REGISTER 
004114 000002 11'0 0 .s 6~5 CMPA 2' OIJ CHE:CK STATUS RE:TURN ~ORO 1 
U04115 OQ4Q64 6030 oo 686 f RC DDT IGNORE INPUT ON ANY ERROR 
004116 OQ4617 7000 00 687 TSXO tJREM REMOVE BREAKPOINTS 
004117 001136 23'0 00 688 L.DA lNP GET P~lNTER TO Sf ART OF INPJT BuFFER 
(J 0 41 {.?Q 001135 75'0 00 ~89 SU lN A"JD INI1'P.l.IZE !NPUT TALLY WORD 
004121 0Q046Q 23'0 00 690 1..DA OlJTP GET POINTER TO START OF OUTPUT BUFFER 
004122 U00457 7550 00 691 STA OUT AND INITIAL.IZE OUTPUT TALLY WORD 
004123 001137 2210 00 692 L.DX1 INB GET FIRST TWO CHARACTi::RS INPUT IN XR - 1 
004124 001523 7410 00 693 STX1 C'fAAE pAD END OF TABLE TO INSURE MATCH 
004125 001507 22~0 03 694 L.DX2 C"fAR,OU GET ADDRESS OF START or TAB~E JN XR • 2 
004126 OQ0300 ,202 01 695 HPT Q,1,TZE SEARC~ TAB~E FOR COMMAND 
004127 000000 1010 12 696 CMPX1 0,2 COMPARE AGAINST FIRST f~O C~ARACTERS IN XR " 1 
004130 777777 23'0 l~ 697 L.DA .. 1, 2 GET WOR~ THAT MATCHED IN A REGISTER 
004131 000000 7100 O' 698 TRA 01AL AND TRANSFER TO APPROPRIATE ROUTINE 
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z 
l. 7, Boil 

uo41J2 004522 7nuo oo 
004133 004432 7100 00 
004134 000022 73;0 OU 
004135 oon452 75;0 oo 
LiQ4136 UQ4522 7000 00 
0Q41J7 004435 7100 00 

ENU ur BINARY CARD OOOOU060 
004140 000452 75;0 §6 
004141 004136 11on ou 
004142 004522 7000 OU 
004143 035236 ~3,0 07 
004144 000022 73;0 00 
004145 OQ0452 75;n 00 
004146 004522 7000 00 
004147 000001 23;0 07 
004150 000006 73'0 00 
004151 0Q0452 25'0 00 
004152 004522 7000 00 
004153 777777 2350 07 
004154 035214 ~3,0 05 
004155 000000 63;0 01 
004156 000453 75'0 00 
004157 000452 05,0 00 
004160 000452 2360 00 
004161 777700 3160 07 
004162 DQ4435 6000 00 
004163 004577 7000 00 
004164 001451 0003 •o 
004165 000453 1760 00 

EN~ Of BINARY CARD 00000061 
004166 004567 7000 00 
004167 000004 2270 OJ 
004170 000040 2360 07 
004171 000457 7560 f2 
004172 0Q0452 2360 f6 
004173 004565 7000 OU 
004114 000001 1670 o~ 
004175 004202 6000 00 
004176 000452 2350 00 
004177 777700 3150 07 
004200 004110 6010 00 
004201 004435 7100 00 
004202 000461 2350 03 
004203 000017 0750 07 
004204 003031 7000 00 
004205 000460 23'0 no 
004206 000457 75'0 OU 
004207 004160 7100 00 
004210 000455 2350 ou 

UEBUG COMMAl\.US 

COMMAND INTEHPHFT~R 

699 
700 ~Al 

701 
702 
703 
7Q4 tJAT1 
7Q5 

'10 6 
7Q7 
708 UUtoi 
109 
110 
711 
712 
713 
114 
715 
116 
117 
71B 
11 C) 

120 
121 
122 DUM1 
123 
724 
'25 
126 
727 

'128 
n9 
730 DU"12 
'131 
132 
'133 
134 
'135 
736 
131 
138 
739 
140 OU~3 
141 
742 
743 
744 
745 
746 HIJUM 

TTL. 
TSXO 
TRA 
AL.S 
STA 
TSXO 
TRA 

STA. 
Tl1 A 
TSXO 
LOA 
AL.S 
STA 
TSXO 
l..DA 
AL.S 
ORSA 
TSXO 
L. 0 A 
L. 0 A 
EU 
SU 
ASJ. 
L. [)Q 

CANQ 
TZE 
TSXO 
TALL YB 
SBQ 

TSXO 
L.OX1 
L.DGI 
STQ 
L,.OQ 
T5XO 
SBX7 
TZE 
I.DA 
CANA 
TNZ 
TRA 
I.DA 
ADA 
TSXO 
L.,DA 
STA 
TRA 
L. DA 

Ut:t:WG COMMANDS 
GARG 
I: R ii 
18 
TEMP 
GAHG 
F~N 

TE:MP,10 
PA f 1 
GARG 
T$fABLE,DL 
lA 
TH1P 
GARG 
1,DL 
6 
TEMP 
GAHG 
wt, DL 
USTART•l1AL. 
01AU 
TEMP1 
TEMP 
TEMP 
•0777700, DL. 
fJN 
wR ITE 
CRL,p,3 
TEMP1 

ADOR 
4 ,[JU 
•0040,DL 
ou r·;sc 
TEMP.JD 
WORO 
1,ou 
DUMJ 
TEMf> 
•0777700, DL. 
0UM2 
f !N 
OUTB,DU 
15,DL. 
nrvw 
OUTP 
OUT 
DUM1 
IJTCA 

GET PATeH ADDRESS 
NO PATC~ ADDRESS ~ ERROR 
MOVE TO ADORES~ PORTlON or woRD 
STORE AS TALLY WORD 
GET NEXT NUM~ER TO PATCH 
NO MORE .. EXIT 

PAGF 

STORE PATCH AND INCREMENT PATCH ADDRESS 
AND SEE IF THERE IS ANY MORE TQ DO 
GET FIRST LOCATION TO DUMP 
IF NO ARGUMENT - DUMP TABLE DESCMIPTOR 
MOVE TO ADDRESS POSITION or WORD 
STORE AS TALLY WORD 
GET NUMBER Of WORDS TO DUMP 
IF NO A~GUMENT GIVEN, ASSUME ONE 
POSlTION COUNT TO TAL.LY FIE~D 
STORE JN TALL.V WORD 
GET OFFSET OR BASE OF TAB~E TO DUMP 
IF NO A~GUMENT 1 OFFSET IS MINUS ONE 
GET BAS& Of TABLE IN AU 
ZERO OUT Al. 
ANO SAVE 
ANO ADD OFFSET TO ADDRESS TO DUMP 
GET AOD~ESS Of NEXT WORD TO BE DUMPED 
SEE IF fHERE IS ANYTHING EL.SE TO D~MP 
NO 1!!I EXtT 
wRJTE C-/1..F' 
CR/~f 
MAKE AD~RESS RELATIVE TO BASE OR orFSET 

TYPE ADPJRESS 
lNlTlAl..IZE NUMBER or ~OROS PER LINE 
l1ET A SltACE 
STORE l~ OUTPUT 
GET NEXT WORD To DUMP 
TYPE IT OUT 

25 

OECREME~T NUMBER or WORDS 1..ErT ON THIS LINE 
TRANSrE~ ,, TlME roR A NEW 1..INi 
GET TALLY WORD IN A REGISTER 
MAS TA~LY RUN OUT 
TRANSPE~ If MORE TO DO 
NO MORE • EXIT 
GET ADU-ESS or START OF BUFFER IN AU 
GET LENGTH or DATA IN AL 
WRITE LINE TO TELETYPE 
GET INI,IAL OUTPUT POINTER 
AND INITJA~IZE OUTPUT POINTER 
TRANSFER TO PRINT NEXT LINE 
GET ADU~ESS OF TASK CONTROL. BLOCK 



L 

004211 uooon7 23o0 01 
uu4212 uono17 15on 01 
004213 uono1u 01'0 Oj 

cNU OF BINARY CARD uououoo2 
004214 UQ10QO 07'0 0! 
UU4215 000452 75'0 00 
uo42l6 0004~3 4500 no 
004217 004160 7100 00 
004220 U04,22 7000 00 
U04221 OQ4432 7100 OU 
0042~2 UQ0022 73'0 OU 
004223 000452 75,n OU 
004224 004522 7000 00 
004225 oooon1 23'0 01 
004226 000010 73,0 00 
ou4227 oaoo4o 01'0 01 
U042JO 000452 25'0 00 
004231 U04522 7000 00 
004232 777777 23,0 07 
004233 035214 23,0 05 
004234 000000 6350 a1 
004235 oon453 75,o ou 
004236 000452 0550 00 
oo42J7 uoo452 236n ou 
004240 777700 3160 01 
004241 004435 6000 00 

ENO OF BINARY CARO OOOOOQ63 
004242 004577 7000 OU 
004243 001451 0003 •o 
004244 000453 1160 00 
004245 004567 7ouo ou 
004246 000040 2270 03 
004247 000040 2360 07 
004250 000457 7560 ,6 
004251 000452 2360 '~ 
004252 000457 7560 '~ 
004253 000001 1670 OJ 
004254 004261 6QOO 00 
004255 000452 ~3;Q OU 
004256 111100 Jt;o 07 
004257 004251 6010 00 
004260 004435 11uo oo 
004261 000461 23;0 OJ 
004262 000013 07~0 07 
004263 003031 7QOO 00 
004264 OQ0460 23;0 00 
004265 0Q0457 75'0 OU 
004266 004237 7100 00 
004267 004577 7000 OU 

ENO OF BINARY CARD 00000064 

747 
749 
749 

750 
7~H 
752 
753 
754 TYPE: 
755 
756 
757 
758 
759 
760 
?01 
762 
163 
?64 
765 
166 
"!67 
768 
'169 TYPE1 
770 
771 

772 
773 
774 
175 
776 
777 
778 
179 TY?E2 
'180 
181 
782 
'183 
184 
'185 
186 
?87 TUE3 
788 
169 
790 
?91 
?92 
?93 Tl""E 

LDt.J 
STQ 
ADA 

ADA 
SU 
STZ 
TRA 
TSXO 
TRA 
Al..S 
STA 
TSXO 
L.DA 
ALS 
ADA 
ORSA 
TSXO 
L.DA 
L. DA 
EAA 
STA 
ASA 
L. Ol'l 
CANQ 
TZE 

'f SXO 
TALL. YB 
SBQ 
TSXO 
L,DX7 
1.,0Q 
STQ 
L. OQ 
STQ 
SBX7 
TZE 
I.DA 
CANA 
TNZ 
TRA 
1,.0A 
ADA 
TSXO 
L.DA 
STA 
TRA 
TSXO 

7, AU 
1?1AU 
8,DU 

8•64 1 Dl.. 
TEMP 
TF.MPl 
UlJMt 
GARG 
l::R~ 

18 
TEMP 
GA~G 

1.l)L 
8 
:04ri 1 DL 
TEMP 
GAHG 
,1 • nL. 
USTART•11Ak 
o,Au 
f EMPl 
TEMP 
TF.MP 
•0777700, OL. 
Fl N 

WRITE 
CRL.F' 1 3 
TEMPl 
ADDR 
32,DU 
•0040eDL 
our;10 
TEMP 1 SC 
OUT~SC 
1 1 Du 
TVPE3 
TEMP 
c:0777700, DL. 
TVPE2 
fJN 
ours,ou 
111 DI.. 
nrvw 
OUTP 
OUT 
TYPE1 
WRI'fE 

I-> AGF- ;.>6 

G~T SlVED IC IN Q 
STORE l~ TIMER REGISTER PAkT OF SAVFD HFGISTERS 
MAKf A ~E:GlSTFR POINT Tn SAVEn REGISTFRS 

SET TALLY FOH EIGHT WORD DUMP 
STORE FOR DUMP ROUTINE 
MAKE: QFi;'SET ZFH(') 
ANU OUM~ REGISTFRS 
GET FIHST LOCATION TO TYPE 
lF NQ STARTING ADDRESS THEN ERROH 
MOVE: TO AODRESS POSITION OF WORD 
STORE AS TALL.Y WORD 
GET NUMBER OF WORDS Tn TYPE 
IF NQ A~GUMENT !S GIVEN, ASSUME ONE 
POSITION COUNT TO T4LLY FIELD TIMES FOUR 
SET 9-B!T C~ARACTER FLAG IN TALLY WORD 
STORE IN TALL.Y WORD 
GET OFFSET OR BASE OF TABLE TO T¥PE 
1r NQ A~GUMENT, OFFSET IS MINUS ONE 
GET BAS! OF TABLE IN AU 
ZEF<O OUT 4L. 
AND SAVE 
AND ADD OFFSET TO ADDRESS TO TYPE 
GET TALLY OF NEXT WORD TO BE TYPED 
SEc lF TH~RE IS ANYTHING ELSE TO DUMP 
NO • EXIT 

WRITE C~/IS 
CR/l,.F 
MAKE AD~RESS RELATIVE TO RASE QH OFFSET 
TYPE AUtlRESS 
l~ITIALIZE NUMBFR or CHARACTERS PER LINE 
~ET A S'AeE ANU TMREE NULLS 
STORE l~ OUTPUT 
GET NEXT CHARACTER TO TYPE 
ANU STO~E lN OUTPUT BUffER 
DECREME~T ~UM~ER or CHARACTERS LEFT ON THtS Lf NE 
TRANSFE~ IF TIME roR A NEW L.INE 
OET TALLY WORD !N A REGISTE~ 
HAS TAL~Y RUN OUT 
TRANSP~~ IF MORE TO DO 
NO MORE ... EXIT 
GET ADDRESS or START or eurrER IN AU 
OET ~ENSTH OF DATA IN AL 
WRITE ~!NE TO TEL.ETVPE 
G~T INlflAL OUTPUT POINTER 
AND INlfIA~IZE OUTPUT POINTER 

WRITE C~LF 



1.7 1 R6~ 

z 

uo427o 001451 0003 4o 
U04271 500012 UOlO 00 
004272 U04J04 75~0 00 
004273 OQ4J06 7000 00 
004274 000040 23~0 07 
004275 000457 75,o 5c 
004276 004304 23~0 OU 
004277 004305 17~0 ou 
004300 004306 7000 00 
004301 004304 23~0 00 
004302 004305 7550 00 
004303 004435 1100 no 
004304 000000 000000 
004305 000000 oooouo 
004306 000000 2360 OJ 
004307 004334 5070 00 
004310 004322 7010 00 
004311 004322 7010 00 
004312 004322 7010 OU 
004313 000056 2360 07 
004314 0Q0457 7560 ,2 
004315 004322 7010 OU 

END Op BINARY CARD 00000065 
004316 004322 7010 00 
OQ4317 004322 7010 00 
004320 004322 7010 OU 
004321 000000 7100 10 
U04322 240000 4010 03 
004323 004333 75,0 00 
004324 0Q0005 7370 00 
004325 000001 7710 00 
004326 004333 2360 00 
004327 000037 7720 00 
004330 000060 0160 Q7 
OQ4331 000457 7560 ;2 
004332 000000 7100 11 
004333 000000 OOOOOQ 
004334 000364110000 
004335 000456 2340 00 
004336 004432 6010 00 
004337 004522 7000 00 
004340 004432 7100 00 
004341 000000 6200 Q5 
004342 000455 2210 00 
004343 000007 74UO 11 

END OF BINARY CARD OOOOOQ66 
004344 004345 7100 00 
004345 000456 2340 OU 
004346 004432 6010 OU 
004347 000456 7500 00 

UEBUG COMMAl\il.)S 

794 
?95 
796 
791 
798 
199 
Boo 
801 
902 
803 
804 
BQ5 
806 Tl"'IET 
A07 L. f!ME 
"OB t3CD 
809 
810 
811 
~12 
813 
814 
815 

816 
817 
818 
819 
B20 t:JCD1 
B21 
822 
823 
B24 
825 
B26 
821 
e2B 
829 1:3CDT 
830 l:JCDC 
~31 THA 
!532 
833 
~34 
eJ5 
836 
837 

838 
B39 CUN 
840 
841 

TALL. YB 
MME 
STA 
TSXO 
L.DA 
STA 
l..DA 
SR.A. 
TSXO 
l..DA 
SU 
TRA 
ZE~O 
ZERO 
l..00 
OVF 
TSX1 
TSX1 
TSX1 
L.DQ 
STQ 
TSX1 

TSX1 
TSX1 
TSX1 
TRA 
MPF 
STA 
L. l. s 
ARI.. 
1,.0Q 
QRL. 
40Q 
STQ 
TRA 
ZERO 
DEC 
SZN 
TNZ 
TSXO 
TRA 
EAXO 
1..ox1 
SfXO 

TRA 
SZN 
TNZ 
STC2 

CRL.F,3 
M$JT1ME 
Tl MET 
tic l) 
•0040,DL 
UUT,SC 
TI ME 'f 
L. T 1 ME 
t3CU 
T!MET 
L. Tl ME 
f IN 

o,uu 
~CDC 
BCU1 
BCD1 
tiCD1 
•0056 1 DL 
our·;sc 
tiC 1)1 

8CD1 
BCD'l 
BCDt 
o,u 
1:024oooe,ou 
6CDT 
5 
1 
BCDT 
36•5 
•0060,DL. 
OUT,'SC 
0,1 

6400000£1 
RETRN 
ERR 
GARG 
l::RH 
0 a AL 
OTCB 
1,1 

CON 
RETRN 
t:RH 
RETRN 

GET RUNNING TIME IN A RFGtSTER 
AND SAVE 
TYPE OUT RUNNING TIME 
GET A SPACE 
AND OUTl'UT IT 
GET CURRENT RUNNING TIMF 

PAGF 

SUBTRACT LAST TJME TIME ~AS PRf NTED 
ANO PRINT TIME INCREASE 
GET CUR"ENT TIME 
ANO MAKE IT l.AST TIME 
AND EX lT 

lERO OUT Q REGISlER 
DIVIO~ 8Y 1000 SECONDS 
PRlN'f A DIGIT 
PRlNT A DIGIT 
PRJNl A DIGIT 
GET A DECIMAL. POINT 
AND OUT,UT IT 

PRINT A DlGtl 
PRlNT A DIGIT 
PRINT A DIGIT 
AND RETURN 
MU~lIPL.V BY 10/16 
SAVE INTEGER PART 
OE~ETE INTEGER PART 
AND RESTORE fRAeTION IN A 
GET INT!GER PART IN Q 

GET INTEGER DIGIT JN OL 
ADD AN ASCll ZERO 
AND OUTPUT DIGIT 
RETURN 

?7 

JS THE ~ROGRAM CURRENTLY RUNNING 
YES ~ CANNOT TRANSfER IN A RUNNING PROGRAM 
GET ADD~ESS or TRANSFER 
NO ADO~ESS GIVEN a ERROR 
PUT AOD-ESS IN ~R • 0 
GET POI~TER TO TASK CONTRO~ B~OCK IN XR • 1 
STORE A~ORESS IN SAVED INSTRUCTION COUNTER 

ANO RESJART JOB 
IS THE .ROGRAM RUNNING 
YES • CANNOT CONTINUE A RUNNING PROGRAM 
SET RETURN F"L.AG 



L 

UQ43~0 OQ4435 7100 00 
0043'.?1 0Q4522 7QUO 00 
Oo4352 oo4J72 11on Ou 
004353 oonono 6210 o~ 
UQ4354 004626 7000 OU 
004355 004363 11uo oo 
004356 004577 7000 00 
004357 001453 on~7 40 
004360 000000 6360 17 
004361 OQ4567 7000 00 
004302 uo4367 7100 oo 
UQ4363 001303 7470 11 
004364 000001 0610 Q3 
004365 000001 33~0 07 
004366 001303 75~0 11 
004367 004522 7000 00 
004370 004435 7100 00 
Oo4371 004353 7100 00 

END Of BINARY CARD OOUOuQb7 
004372 U00456 2340 00 
004373 OQ4432 6000 00 
004374 U01135 7560 'U 
004375 OQ0455 2200 00 
004376 000007 2270 \0 
004377 004353 7100 00 
004400 UQ4522 7000 00 
004401 004425 7100 00 
004402 000000 6270 05 
004403 OQ4626 7000 DO 
004404 004420 7100 00 
OQ4405 000000 6220 11 
004406 000001 0610 OJ 
004407 004627 7000 ~U 
004410 000001 1610 OJ 
004411 001303 2350 11 
004412 001303 7550 ~2 
004413 000001 3350 07 
004414 001303 75,0 11 
004415 004522 7000 00 
0044l6 004435 7100 OU 
OQ4417 004402 7100 DO 

END OP BINARY CARD 00000068 
004420 0Q4577 7000 OU 
004421 001466 oo3o •u 
004422 000000 6360 \7 
004423 004567 7000 QO 
004424 004415 7100 00 
0044~5 000001 33,0 07 
004426 001303 75,0 00 
004427 004435 71UO 00 

A42 
~43 dKE: 

644 
'H5 t'lr<E1 
846 
~47 

~46 
649 
~50 
~51 

"52 
853 1:;r<E2 
854 
e55 
856 
857 l:HH;3 
858 
859 

860 tjl"(E4 
861 
662 
B63 
'i64 
e65 
866 UN8 
~67 

868 U1'JB1 
869 
870 
~71 
!\ 72 
B73 
874 
875 
B76 
~71 
1'78 
879 UN82 
880 
881 

A82 UN83 
883 
884 
B85 
"86 
887 UN84 
888 
889 

TRA 
TSXO 
TRA 
E:AX7 
TSXO 
TRA 
TSXO 
TALL YH 
EAQ 
TSXO 
TRA 
STX7 
AOX1 
L.CA 
STA 
TSXO 
TRA 
TRA 

SZN 
TZE 
STQ 
L.DXO 
L,.DX ?' 
TRA 
rsxo 
TRA 
EAX7 
rsxo 
TRA 
EAX2 
AOX1 
TSXO 
SBX1 
LDA 
STA 
L.CA 
STA 
TSXO 
TRA 
TRA 

TSXO 
TAL.LYB 
EAQ 
TSXO 
TRA 
L.OA 
STA 
TRA 

FIN 
GAl-<G 
t;Rl::4 

OeAL 
ts Tl. U 
bRl:2 
~RITE 

~PlT123 
0.1 
ADDR 
BRl:3 
ti'fAA11 
1,uu 
11PL 
BT AB d. 
GARG 
FIN 
t3RE1 

RETRN 
ERR 
lN,cl 
DTCB 
1.0 
8RE1 
GARG 
UN84 
01AL 
8Tl,.U 
UNBJ 
0,1 
1,uu 
8fLU1 
1,uu 
8TAB 1 1 
8TAR1 2 
11DL 
STAB I 1 
GAHG 
FIN 
UNB1 

WR lTE 
8NF·~ 24 
0,1 
ADDR 
U~t:j2 

11UL 
BUB 
FIN 

AND EX IT 
GET BREAKPOINT AUORESS 
UNCONDITIONAL 8Rl:AK lF NO ARGllMf-NT 
PUT ADDRESS IN XR - 7 FOR TA8LE LOOK UP 
SEARCH aRE~KPOlNT TA8LE 
TRANSF~R IF NOT FOUND 

?8 

WRITE: M!!SSAGE: ABOUT DUPLICATE BREAKPOINT FOUND 
CR/~F/t3~EAKPO!Nf IN TABLI: 
PUT ADD~ESS or RREAKPOINT IN Q 
A~SO TYPE ADDRESS 
AND GO GET ~EXT BREAK ADDRESS IF ANY 
STORE ADDRESS OF NE~ 8HFAKP0INT 
ST~P TO NEXT TABLE ENTRV 
GET A NEGATIVE NUMBER 
STORE E~U OF TABLE MARKER 
GET NEXT BREAK ADDRESS 
NO MORE SO EXIT 
GO SERVICE NEW BREAK ADDRESS 

lS TASK HAL.TED 
YES• CANNOT HALT IT AGAIN 
SAVE EN~ or ARGUMENT ~OR NEXT CA~L 
GET ADD~ESS OF TASK CONTROL. BLOCK 
GET ADD~ESS OP ~EXT INSTRUCTION TO EXECUTE 
AND INSERT BREAKPOINT THERI: 
GET ADDRESS OP BREAKPOINT TO REMOVE 
NO ARGUMENT SO REMOVE ALL OF THEM 
GET BREAKPOINT ADDRESS IN XR - 7 
f lND BR!4KPOlNT lN TAALE 
TRANSrE~ !r NOT IN BREAKPOINT TABLE 
SAVE ~OCATION or BREAKPOINT JN TABLE 
snP OVER ENTRY 
AND SEA~C~ roR ENO OF TABLE 
GET POINTER TO LAST ENTRY IN lAHLE 
fEICH ~AST ENTRV IN ~REAKPOlNT TAAL~ 
STORE ON TOP OF ELEMENT TO BE REMOVFD 
GET ~NO or TABLE FLAG 
~ND STOAE AT NEW END or BREAKPOINT TARLE 
GET NEXT ARGUMENT 
NO MORE "" EX IT 
MOHE TO DO SO LOOP 

TYPE OUT ERROR MESSAGE 
CR/~f/8~EAKPOINT NOT POUND 
GET ATTEMPTED ADDRESS IN Q REGISTER 
AND TYPE !T 
AND SEE IV THERE lS ANY MORE TO DO 
GET AN END 0, TABLE FLAG 
AND STO•E IT AT T~E BEGINNING OF THF. TABLe 
ANO EXIT 



z 

004430 000000 2200 03 
004431 500000 0010 00 
004432 0Q4577 7000 OU 
0Q44JJ 001475 0010 40 
004434 004435 7100 00 
004435 0Q46n6 7000 OU 
0044J6 OQ4577 700~ 00 
004437 001451 0003 40 
U04440 000003 2360 07 
004441 000000 23~0 07 
004442 000457 3160 00 
004443 004446 6000 00 
004444 000457 7550 ;2 
~04445 004442 7100 00 

ENU or BINARY CARD 0000v069 
004446 000457 23~0 OU 
004447 0Q0461 17~0 Q~ 
004450 000022 7710 oo 
004451 000461 OY~O OJ 
004452 003031 7000 00 
004453 000456 2340 00 
004454 004064 6000 00 
004455 000456 4500 00 
004456 000455 2200 OU 
OQ4457 000007 2210 \0 
Oo446o 004626 7aoo oo 
004461 OQ4500 7100 QO 
004462 001303 7230 11 
004463 004521 44JO 00 
004464 000000 2230 17 
004465 004521 74JO 00 
004466 000000 2360 ~7 

004467 000452 7560 00 
004470 001447 2360 eo 
004471 000000 7560 ,7 
OQ4472 000455 2200 00 
004473 000007 7470 to 

ENU Ur BINARY CARD OOOOOQ70 
004474 000014 2350 ~o 
004475 000453 75;0 00 
004476 000452 23~0 OU 
004477 000014 75;0 10 

oo4e>oo 
004512 004064 7100 00 
004513 000000011001 

004514 
004514 000000 7550 04 
004515 004516 7170 00 
004516 0Q0453 2350 00 
004517 0Q452Q 7170 00 

UEBJG COMMANiJS 

CUMMANU INTbHPRf TE~ 

~90 t:XIT 
~91 
q92 C:r<R 
893 
894 
A95 fl N 
'i96 
~97 
~98 

899 
900 FIN1 
901 
902 
903 

904 F1N2 
905 
9Q6 
9Q1 
l)Q 8 
9 0 ~~ 
910 
911 
912 
913 
914 
915 
916 
Q11 
918 
919 
920 
921 
922 
Q23 
924 
925 

926 
921 
ens 
929 
l)JO rl"'3 
931 

~32 
933 ~Kil 
934 
935 
936 

LOXO 
MME 
rsxo 
TALL YB 
TRA 
TSXo 
TSXO 
TALL YB 
L.DQ 
1,.DA 
CANO 
iZE 
STA 
TRA 

l..DA 
SBA 
ARL 
ADA 
TSXO 
SZN 
TZE 
STZ 
L.DXO 
L.OX7 
rsxo 
TRA 
L. XL.3 
SXL..3 
1.DX3 
STX3 
L,.DQ 
SHI 
L.DQ 
S fe.'I 
L,OXO 
S'f X7 

l.,DA 
STA 
L.DA 
SU 
QUEUE 
TRA 

EVEN 
STA 
XED 
L.DA 
XED 

0, l.JlJ 
M$TF:RM 
111R 1 Tc 
ERRM,8 
F I 1\1 
~St:"f 

WRITE 
CRLF,3 
3, DL 
0 1 UL 
OUT 
FIN2 
our;sc 
f' l l\J1 

OUT 
OUT8,DU 
18 
OUTR,DU 
$TTYh 
RE'f Rt-v 
DDT 
RETRN 
LHCB 
7,0 
8 TL. U 
FIN3 
8'f.AA 1 1 
"INST 
0,1 
8 t l\IST 
0,7 
TEMP 
BXEO 
0, 7 
OTCA 
1,0 

12,0 
TEMP1 
TEMP 
1210 
(DTcB, l t, ,$TASK 
DDT 

a, I c 
••1 
TEMP1 
•+1 

GET SAFE TERMINATE STATUS 
TERMINATE EXECUflON 
TVPE OUT ERROR 
CR/l..F/E,.ROR 
ANU EX If 
INSERT BREAKPOINTS IN PROGRAM 
WRITE TO TTY 

PAGE 29 

ADU C4RRIAGE RETURN/LINE FEED TO OUTPUT BUFFER 
GET A CHARACTER PCSlTION MASK IN Q 
GET A NULL CHARACTER IN AL 
SEE IF OUTPUT POINTER IS AT CHARACTFR ONE OF WORD 
TRANSF'ER IF YES 
ADD A NULL CHARACTER TO THE OUTPUT AUFF'FR 
AND TRY AGAIN 

GET OUT~UT POINT~R IN A REGISTER 
SUBTRACT LOCATION OF OUTPUT BUFFER 
RIGHT JUSf IFY NUMBER Of WORDS IN OUTPUT BUFFER 
ADU BASE OF OUTPUT BUFFER ~ GET 110 CONTROL W~RD 
DO TTY OUTPUT 
IS THE RETURN FLAG SET 
NO ~ WAtT fOR ANOTHER SPECIAL 
HESET RETURN FLAG 
GET POINTER TO TASK CONTROL BLOCK IN XR - O 
GET DESf INATlON ADDRESS IN XR ~ 7 
AND SEE IF IT ls A BREAKPOINT 
NO 9 CAN RETURN NORMA~LY 
GET LO~ER HALF OF INSTRUCTION AT BREAKPOINT 
STORE IN SPECIAL INSTRUCTION WORD 
GET UPPER HALF nF INSTRUCTION AT BREAKPOINT 
STORE IN SPECIAL INSTRUCTION WORD 
GET ACT~AL BREAKPOINT IN Q REGISTER 
AND SAVE !N MEMORY 
GET AN XED BKST TO RESTART PRORERLY 
STORE Af BREAKPOINT LOCATION 
GET POI~TER TO TASK CONTROL BLOCK IN XR - 0 
STORE Sf ARTING ADDRESS IN SAVED le 

FETCH SAVED A RFGlsTER 
SAVE FOR LATER RESTORATION 
GET lMAmE OF BREAKPOINT 
STORE IN SAVED A REGISTER 
RESTART PROGRAM 
ANU LET DEBUGGER WAIT FOR ANO'HER SPECIAL 

RESTORE BREAKPOINT 
PRESERVE !C 
RESTORE A RFGISTER 
PRESERVE IC 
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0045~0 000221 0340 51 937 L. DI , i l C • I RESTORE INDICATORS 
004521 oaoono 0 00 ri OU 938 ~!NST ARl.l ...... tXECUTc INSTRUCTION PREVIOUSLY AT BREAKPOINT 
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l 

tNU OF BINARY CARD OOOOU071 
004522 UQ4564 45QO 00 
004523 001135 2360 ~~ 
004524 000015 1100 07 
004525 004562 60U0 00 
004526 0QOQ55 1160 07 
004527 OQ4533 6010 OU 
004530 004564 0540 00 
004531 GQOOOO 2360 07 
004532 OQ4541 7100 00 
004533 000060 1760 07 
004534 Oo4522 6Q40 00 
004535 000012 1160 07 
004536 004522 6o~n oo 
004537 000010 1160 Ql 
004540 OQ4432 60~0 00 
004541 000000 23~0 07 
004542 000041 7360 00 
0U4543 000003 737n OU 
004544 uo1135 ~300 5c 
004545 000060 1760 07 
004546 004~52 6040 00 
004547 000010 1160 Ol 

END or BINARY CARD OOU00072 
004550 004542 6040 00 
004551 004432 7100 00 
004552 U0006Q 0760 Q7 
004553 000015 1160 07 
004554 004556 6010 00 
004555 001135 75b0 50 
004556 004564 2340 oo 
004557 000001 6000 lO 
004560 0000~0 '310 00 
004561 oonoo1 1100 10 
004562 001135 7560 ,0 
004563 oooono 1100 ~o 
004564 000000 000000 
004565 777764 2210 03 
004566 0Q4570 7100 00 
004567 777772 2210 03 
004570 000000 23,0 07 
004571 000003 7370 00 
004572 000060 07'0 07 
004573 000457 75,0 ,2 
004574 000001 0610 QJ 
004575 004570 6040 00 

END OF BINARY CARO 00000073 
004576 000000 1100 ~a 
~04511 000000 23'0 ~o 

SUtH~OUT I NFS 

939 

940 GARG 
941 
942 
943 
944 
945 
946 
947 
946 
949 tiARG4 
951) 
95:1 
t15:2 
953 
954 
955 GARG5 
956 GARG1 
95·7 
958 
959 
960 
961 

96:2 
963 
964 GARG2 
965 
966 
96 ·7 
968 GARG6 
969 
970 
971 
972 GARG3 
973 
974 P'll 
975 WORD 
976 
977 AODR 
978 l.,OOP 
979 
980 
981 
982 
983 

984 
985 WKITE 

TTLS 

STZ 
L.DO 
CMPQ 
TZE 
CMPQ 
TNZ 
AOS 
L.DQ 
TRA 
SBQ 
TMI 
CMPQ 
TPL 
CMPQ 
TPL. 
L.DA 
GH,.S 
LL.S 
LOU 
S8Q 
TMI 
CMPQ 

TMI 
'f RA 
ADQ 
CMPQ 
TNZ 
STQ 
SZN 
TZE 
NEG 
TRA 
STQ 
TRA 
ZERO 
1.ox1 
TRA 
L.DX1 
I.DA 
I. L. s 
ADA 
STA 
ADX1 
TMI 

TRA 
I.DA 

SlJtiROUT INES 

FG 
lN,SC 
:D()t?,DL 
GA~G.3 

=0055,DL 
GARG4 
FG 
01UL 
GAKG5 
:0060 1 DL 
GA~G 

10, OL 
GARG 
8,lJL 
ER~ 

01DL 
33 
3 
lN,SC 
:s0060,DL 
GA~G2 
8,DL 

GAKG1 
I: RR 
=0060,DL 
:10015,DL 
GARG6 
1 N, CI 
f"G 
1, 0 

-12;ou 
L.OOP 
... 6, nu 
O,OL 
3 
•0060,DL 
our,· sc 
11 DU 
L.OOP 

0' 0 
a.a 

RES~T NEGATIVE VLAG 
GET NEXT INPUT CHARACTER 
IS IT A CARRlAGF RETURN 
YES - GIVE NO ARGUMENT RETURN 
IS IT A MINUS SJGN 
NO ~ SKIP SETTING NEGATIVE FLAG 
SET NEGATIVE FLAG 

PAGF 

MAKE Fl~ST DIGIT LOOK LIKE A ZERO 
AND GO TO CONVcRT FOLLOWING NUMBER 
su~TRACf DIGIT ZERO 
NOT A DIGIT SO G~T NEXT CHARACTER 
IS IT A NON·DIGtT 
YES - S~IP 
lS IT A~ OCTAL DIGIT 
NO "' ERROR 
Cl,,EAR A REGISTER 
MOVE OCTAL DIGIT TO l.FFT OF Q REGISTER 
ADD DIGIT TO NUMBER JN A REGISfE~ 
GET NEXT INPUl CHARACTER 
SU~TRACT DIGIT ZERO 
TRANSFE~ lf SEPARATOR 
IS IT AN OCTAL DIGIT 

YES ~ AOCUMU~ATE DIGIT 
NO .. ERROR 
RESTORE CHARACTFR 
IS lT A CARRIAGE RETURN 
NO - GO cHEcK FOR NEGATIVE NUMBEM 

31 

STORE POSSIBLE CARRIAGE RETURN roR NEXT TIME 
SEE IF NUMBER HAO A MINUS SIGN IN FRONT or IT 
RETURN Ir NOT 
NEGATE NUMBER 
ANU RETURN 
STORE CA !N INPUT LINE roR NEXT CALL TO ROUTINE 
NO ARGUMENT EXIT 

GET NUMBER Of DIGITS IN A WORD IN XR - 1 
AND PRINT MORD 
GET NUMBER OF DIGITS IN AN ADDRESS 
CL.EAR A RE!GtSTER 
S~IFT IN rlRST OCTA~ DIGIT ;ROM Q TO A REGISTER 
GET IN A ASCII OCTA~ DIGIT 
STORE IN OUTPUT ~urPER 
OECReME~T C~ARACTER COUNTER 
TRANSf~A IF MORE 'fO UO 

NO MQRE SO RETURN 
GET TALLY wORD SUPP~IED 
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L ::)UtjRQIJT l 1\IES 

(J f) 4 6LJ 0 (J 0" 454 15,n 00 986 STA WTl:MP 5TORi: l N MEMORY 
u 046Li1 (J 0 0454 23'P lj~ 987 ~ r< IT j l.,DA ~Tt:MP,SC GET f\lt X T CHARACTER TO OllTPUT 
U046U2 00'1604 6010 ou 988 TTF *•2 TRANSFE:R IF THERE IS ONF 
004603 oonoo1 71lJ0 11.1 989 TRA 1,0 ND MORl:: - RETURN 
004604 000457 75,0 52 9'10 STA our;sc STORE 1 N OUTPUT dUFFt~ 
uU4605 OQ4601 11un ~u 991 TRA WRlT1 ANLJ LOOP 
0046Ll6 ooouno 2210 o;,s 992 ~:SET LDX1 o,uu GET RELATIVE POJNTER lO START OF RRfAKPOINT TABLE 
Oo46u7 (J 020 (10 22.S(l OJ 993 1,.DX3 2 .. ,12,ou GET A DRL IN s TR u c T I 0 I" IN XR - 3 
004610 001303 23'0 11 994 ~::>EH LOA t:HAR11 GC:l NEXT ENTRY JN 9Ri:AKPOINT TABLF 
U04611 OOOQr"O 6040 10 995 TMl o,o TRAt\JSF'ER J F Al-L DONE 
004612 000000 7?20 01 996 I.. XL.2 01AU GET LOW HAL.,F OF WORD WHFRE BREAKPOINT is GOJNfi 
004613 001303 4420 11 997 SXl,.2 l:H AR d SA~E lN BREAKPOINT TA~LE E:NTRY 
0U4614 uonorio 44.SO 01 998 SXL3 O,AU STORE tjRf:AKPO fl\JT IN PROGRAM 
(J () 4 615 000001 0610 Q 3 999 ADX1 1, Ull !:>Tt::P TO NEXT ENTRY li\J BREAKPOINT TARLE 
004616 UQ461Q 7100 110 1"' 0 0 TRA 8Sl:T1 ANU L.OOP 
UQ4617 uooono 2210 03 1001 1:n-<EM 1.,DX1 o,uu GET RELATIVE POINTE~ TO Sf ART OF BRFAKPOINT TAaLE: 
U04620 001303 23~0 u 1no2 "HEM1 L.OA B'fA8 1 1 GET NEXT FNTRV IN ttREAKPOINT TABL.F 
004621 000000 6Q40 to 1003 TMl o,o AL.L DONE SO EX I 'f 
004622 OQ1303 7220 u 11'.104 LXL.2 ~TA8 1 1 GET SAVED l,,.Oi.llER HAl.,.F' OF tiREAKPOINT LOCATION 
004623 oooono 4420 01 1005 SXl-2 Q,AU RESTORE LOW HAl.,.F" IN PRQf;RAM 

END ov BINARY CARD 00000074 
004624 oooon1 0610 Q ..5 1006 ADX1 1.ou SH.:P TO NEXT FNTRY 11\1 BREAKPOHJT TARLE 
004625 00462Q 7100 00 1l'IO7 TRA 8Rl:M1 AND LOOI' 
UQ4626 000000 2210 03 1008 IHLU L.DX1 o,uu GET POINTER TO START OF TAtH.E 
004627 0013n3 2340 11 1009 tHLu1 SZN IH AR, 1 IS THIS THE Et-JD OF THE TABLE 
0Q463Q 000000 6040 ~u 1010 TMl o,o YES ... NOT FOUND 
UQ4631 001303 1070 11 1011 CMPX7 8TAA11 IS T 111 S THE DESIRED ENTRY 
004632 000001 6000 1;0 1012 TZE 1,0 YES - FOUND 
004633 000001 0610 03 1013 .ADX1 1,DU INCREMENT POINTER 
UQ4634 004627 7100 00 1('114 TRA BTL.u1 ANl.l 1,.00,. 

Hl15 TTL .. Al,,~OL68 



u15?7 01 J5•26-72 

z 

004635 001675 236~ 52 
004636 004662 6070 00 
004637 004641 7400 00 
004640 001677 2340 OU 
004641 000000 6010 oo 
004642 0Qt6Y3 23~0 00 
004643 001527 7550 00 
004644 001524 2370 00 
004645 003721 7000 00 
004646 004641 2200 00 
004647 001676 23;0 oo 
0046~0 001675 75;0 00 
004651 000222 2370 il 

END OF BINARY CARD OOUOOQ75 
004652 000002 1150 OJ 
004653 777777 60JO 00 
004654 000001 11;0 OJ 
004655 004635 6020 OU 
004656 001677 7500 00 
004657 000010 7360 00 
UQ466Q 001675 0560 00 
004661 0Q4635 7100 00 
004662 004635 6000 00 
004663 000177 1160 07 
004664 0000~1 6010 10 
004665 004635 7100 00 
004666 004773 7400 00 
004667 001750 2350 00 
004670 001751 75;0 oo 
004671 001752 2210 03 
004672 001764 2220 03 
004673 004676 7100 00 
004674 001753 2360 50 
004675 001751 7560 52 
004676 004635 7000 00 
004677 001000 2360 07 

END or BlNARY CARD 00000076 
004700 000022 7360 00 
004701 001752 7560 00 
004702 000000011001 
004703 001300 5602 01 
004704 OO"OOO 2370 12 
004705 000000 1110 11 
004706 000000 6000 Q6 
004707 777777 7100 00 
004710 002022 2220 gJ 
004711 004674 1100 00 

H'16 
tn17 
1018 
1~19 NCHAH 
1020 
1n21 
1c22 
1C~3 t>.CHX 
1!'124 
1025 
1n26 
1n27 
1n2s 
1029 
1030 
1031 

1'!32 
1033 
1034 
1035 
1036 
1031 
1036 
1039 
1040 NC~l 
Ht 41 
1042 
a43 
1044 r-no 
1045 
1 !'146 
1047 
1048 NlSK 
H49 
U!50 Nll..P 
1051 
1052 Nll.P1 
1053 

1n54 
11'.155 

1056 
1057 
1056 
11'!59 
1,,60 
1061 NlDEN 
1062 

rn.s 
1-4E= AD 
INHIB 
i..DQ 
TH 
STX o 
SZN 
TNZ 
(.DA 
STA 
(..DAQ 
TS)( o 
LDXO 
LOA 
STA 
LDAQ 

CMPA 
TRC 
CMPA 
TNC 
STC2 
OL.S 
ASQ 
TRA 
TZE 
CMPQ 
TNZ 
'fRA 
sno 
L.DA 
STA 
L.OX1 
1.DX2 
TRA 
L.DQ 
STQ 
TSXo 
L.DQ 

QLS 
STQ 

RPDA 
L.OAQ 
CWL 
T Z E: 
TRA 
1..ox2 
TRA 

PASSQ 
A 
OFF 
l 1\1, s c 
NC Ht 
NCHX 
EOF 
•• 
lNt:lUF+BLEN .. 1 
l~tjLJF-1 
CP~AM 

$READ 
NCHX 
lNP 
l N 

1 $STA"f,I 

2,ou 
ER~OR 
1,ou 
NCH AR 
EOF 
6+2 
! N 

NC HAR 
NC HAR 
1:0177,DL 
1.0 
NC HAR 
NJEOF 
NJTAL, 
lDENT 
NICHR,DU 
NIT1,nu 
NJLPl 
NJCH,Cl 
lDENT,Se 
NC HAR 
::101000, DI. 

, j, T ZE 
0,2 
0,1 
O,QL 
ERROR 
NIT2,nu 
NI L.P 

GET NEXT CHARACTER IN Q IF ANY 
TRANSFER !F THERc WAS ONE 
SAVE RETURN ADDRESS 
lS IT THE END or THE FILE 
TRANSFE~ !F END OF FILE 
GET ~AST WORD IN BUFFER 

PAGE 

sroRE IN FRONT or BUFFER IN CASE o~ BACKUP 
GET PARAMETERS FOR READ INTO BUFFER FRO~ SOURCE 
READ I NTQ t:.WFFER 
RESTORE RETURN LOCATION 
GET TALLY WORD FOR NCMAR ROUTINE 
INITIALIZE INPUT TALLY WORD TO START nr 9UFFER 
GET STATUS OF OPERATION 

1s surus OK 
NO .. ER!ltQR 
SEE lF STATUS IS SHORT READ 
NO "' CONTINUE 
YES ~ SET 6ND or r1~E FLAG 
MULTIP~r RESinUE BY 4 AND POSJTION TO TALLY FJELD 
MAKE TA~LV RUN OUT ON LAST READ CHARACTER 
AND CONf INUE 
TRANSFE~ IF NU~L AND GET NEXT CHARAr.TER 
IS IT A rlL~ CHARACTER 
NO • SO RETURN 
YES e GET NEXT CHARACTER 
SAVE RcfURN ADDRESS 
GET lNITIA~ IDENTIFIER TALL.Y WORD 
STORE IN !DENT TALLY WORD 
GET POI~TER TO SAVED CHARACTER 
GET POINTER TO TABLE 1 
ANO ENTER 1.00P 
GET ~AST CHARACTER SUPPLIED BY READ ROUTINE 
ANU STORE IN IDENTIFIER 
GET NEXT OHAMACTER 'ROM INPUT f l~E IN QL 
lF END Of f l~E • GET PSEUDO CHARACTFR 1000 

SHIFT CWARACTER TO QU 
AND STO~E fOR COMPARISON ROUTINE 

SEARC~ CURRENT TAALE roR THIS TYP~ of CHARACTER 
GET RANGE TO CHECK f~OM TAB~E 
SEE Ir CHARACTER !S WITHIN RANGE 
TRANSrER TO APPROPRIATE ROUTINE 
l~LEGAL C~ARACTFR 
GET POINTER TO BUILD IDFNTlfIER TABLE 
STORE CURRENT CHARACTER AND CONTINUE 



A 

004712 001751 011~ ~~ 
LU4713 002032 2220 OJ 
L04714 004674 11on oo 
0U4715 002044 2220 OJ 
004716 0Q4676 7100 ou 
004717 000056 2360 07 
00472o 001751 7500 52 
004721 002032 2220 03 
004722 OQ4674 7100 00 
004723 002052 2220 OJ 
Oo4724 004674 11un oo 
004725 001753 23bn 5o 

~NU OF BINARY CARD OOUOU017 
004726 001751 7560 50 
004727 002064 2220 OJ 
004730 004676 7100 00 
0U4731 001762 2220 OJ 
004732 UQ4676 7100 OU 
0Q4733 GQ17~6 2220 03 
Oo4734 004676 7100 QO 
UQ4735 002072 22~0 QJ 

004736 OQ4674 710~ 00 
004737 002100 2220 DJ 
004740 004676 7100 00 
004741 002106 2220 as 
004742 004614 7100 00 
uo4743 0021?0 2220 OJ 
0Q4744 004674 7100 00 
0Q4745 002130 2220 03 
004746 004676 7100 00 
OQ4747 002136 2220 Q3 
004750 004674 7100 00 
004751 001754 2360 00 
0Q4752 001675 0560 00 
0Q4753 004757 7100 00 

ENµ Of BINARY CARD OOOOU078 
004754 001754 2360 00 
004755 001675 0560 00 
004756 001675 0110 52 
0Q4757 001675 0110 §2 
0Q476o 001675 0110 '~ 
004761 004764 7100 oo 
004762 001753 2360 50 
004763 001751 7560 52 
004764 001750 2360 00 
004765 001751 23~0 00 
004766 000000 5310 00 
004767 001751 7560 00 
004770 U01751 7510 06 
004771 004773 22uo oo 

PA~SO 

lrJ63 N1DG1 
1M64 Nlf)JG 

1n65 
1"l66 NIDEC 
1n67 
1~68 N10C1 
1"l69 
!Cl 7 0 
11'171 
1~72 NlEXP 
1073 
1074 NlEX1 

1n75 
11' 76 
Hl77 
11'176 NlCR 
1079 
1nBo t\ilLN 
1061 
1na2 NlDOT 

1!'183 
1084 NlCOM 
Hl85 
1086 NJOPR 
1087 
1088 NlQU 
1089 
Hl90 NlQU1 
1091 
1092 Nlf"OR 
1093 
1094 N192X 
1095 
1096 

1097 NlBE:X 
1t'l98 
H)99 
1100 NlS2 
1101 
1102 
1103 NP<IT 
1104 
1105 NlX 
1106 
U07 
1108 
1109 
1110 

NOP 
LDX2 
TRA 
l,.DX2 
TRA 
l,.DQ 
STQ 
L.DX2 
lRA 
LDX2 
'fRA 
L.DQ 

STQ 
L.DX2 
TRA 
L.DX2 
TRA 
L.DX2 
TRA 
LDX2 

TRA 
L.DX2 
TRA 
L.DX2 
TRA 
1.,DX2 
TRA 
L.DX2 
TRA 
L.DX2 
TRA 
l,.DQ 
ASQ 
TRA 

LDQ 
ASQ 
NOP 
NOP 
NOP 
TRA 
l.,DQ 
STQ 
1.,DQ 
L.DA 
NEG 
STQ 
STCA 
L.DXO 

lDl::NT,SC 
NIT3,nu 
t\i l LP 
NIT4,0U 
N1LP1 
=0056,DL 
lOENT,SC 
NI'f3,0U 
NlLP 
NIT5,DU 
NI L.P 
NICH,cl 

lDENT,CI 
NlT6 1 DU 
NH,P1 
NIT7,DU 
~ll.P1 
NtTA,DU 
NIL.Pl 
NIT9 1 DU 

N l l..P 
Nl'f10 1 DU 
NIL.Pl 
NIT11,DU 
N l L.P 
NIT12,DU 
N l l..P 
NtT1J 1 DU 
NIL.Pl 
NIT1~ 1 DU 
NI Lt P 
th CK .. 
l N 
NtS2 

IHCK4 
IN 
lN1SC 
lN,SC 
1N,sc 
NIX 
NtCH,Cl 
lDENT,SC 
NI hi. 
lDENT 

lDENT 
lDENT,06 
NlEOF" 

PAGF 

SKIP OVER PLUS nH Mfl\lllS AL~EADY :;roRED 
~ET POINTFH Tn RUILO NUM~ER TABLE 
STORE CURRENT CHARACT~H A~U CONTINUF 
GET P 0 1 ~TE R T 0 PU IL I) FR ACT I 0 N TA ti LE 
DO NOT STORE nECl~AL POINT AND CONTINUE 
GE T A P E·R l 0 D 
STORE l~ IDENT REtNG BUILT 
GET POl~TE~ TO HUlLD NUMBE~ TABLE 
STORE CLIRRtNT CHARACTE~ ANU CONTlNUF 
GET POJ~TER TO BUILD EXPONENT TA~LE 
STORE CURRENT CHARACTER AND CONTINUE 
GET CURRENT CHARACTER (+ OR -> 

STCRE l N NUMBER 8E I NG BlJ 1 LT IF r--JEEOFD 
GET POINTER TO EXPON~NT CHECK TA~LE 
CONTINUE 
GET POINTER TO LF AFTFR CR CHF-CK TARLF 
AND CONTINUE 
GET POINTER TO LINE NUMBER SKIP TABLE 
AND CONf INIJE 
GET POl~TER TO PERIOD CHECK TABLE 

STORE C~RRENT CHARACTER AND cONTlNUF 
GET POINTER TO COMMENT SK!P TABL~ 
ANLl CONTINIJE 
GET POINTER TO OPERATOR TAB~E 
STORE C~RRENT CHARACTER AND CONTlNUF 
GET POINTE~ TO STRING TABLE 
STORE O~ENlNG QUOTE AND CONTINUE 
GE~ POINTER TO STRING END CHECK TABLE 
ANU CONTINI.IE 
GE~ POINTE~ TC FORMAT TABLE: 
STORE C~RRENT CHARACTER AND CONTINUE 

34 

PREPARE TO BACK UP fQUR CHARACTER POSITIONS 
BACK UP JNPUT ROUT1NE TALLY WORD 4 CHARACTERS 
ANU SKI~ FORWARD Two CHARACTERS 

PREPARE TO RACK UP FOUR CHARACTER POSITIONS 
BACKUP INPUT ROUTINE TALLY WORD 4 CHARACTERS 
SK;P FOREWARO ONE CHARACTE~ POSITION 
SKlP FOREWARO ONE CHARACTER POSITION 
~KIP FO~EWARD ON~ CHARACTER POSITION 
ANU EXlf 
GET LAST CHARACTER CONSIDERED 
AND STO~E IN !DENT 
GET INITIA~ TALLY IN O 
GET FlNAL IDENT TA~~y WORD 
NEGATE fALLV COUNT FOR CORRECT OUTPUT TALLY COUNT 
STORE TAL~Y POINTER TO rIRST CHARACTER OF !DENT 
STORE I~ CORRECT TALLY COUNT 
GET RETURN AOORFSS IN XR • 0 



A 

004772 000001 7100 10 
U04773 000000 7100 00 
004774 004777 7400 00 
004775 002162 4500 00 
004776 004666 7000 00 
004777 000000 1100 00 
005000 035222 2270 00 
005001 000000 23~0 \7 

fNU OF BlNARY CARD 00000079 
005002 005034 6010 00 
005003 000001 ~3~0 OJ 
005004 035222 2210 03 
005005 005663 7000 00 
005006 777777 6270 ~1 
005007 001751 23~0 OU 
005010 777700 37~0 Q7 
005011 000000 75~0 ,, 
005012 002151 2350 00 
005013 002150 37~0 00 
005014 000000 2550 ,7 
005015 000001 4500 ~7 
0Q5Q16 400000 6200 t7 
005017 035222 1600 oo 
005020 000001 7400 17 
005021 035223 2200 00 
005022 002151 0400 00 
005023 001751 23~0 ,2 
005024 005030 6070 00 
005025 035223 J200 00 
005026 002151 0400 00 
005027 005053 7100 00 

END Or BlNARY CARD 00000060 
005030 002151 7550 5~ 
005031 005023 6070 00 
005032 005151 7000 00 
005033 UQ5023 7100 00 
0Q5Q34 002154 7550 00 
005035 035223 2200 00 
005036 002154 0400 00 
005037 001151 23~0 00 
005040 002155 75~0 oo 
005041 002154 23~0 ,2 
005042 OQ5143 6070 00 
005043 002155 0110 ,2 
005044 005147 6070 00 
005045 035222 1670 00 
005046 oono20 1010 Cj 
005047 005052 6010 00 
005050 002162 0540 00 
oosos1 004776 11on oo 

AL.G()L68 

PA!:>SQ 

1111 
1112 NlEOf 
11.13 NS 
1114 
1115 NSR 
1116 N~)( 
U17 
1118 N;-lL, 

11.19 
1120 
11.21 
1122 
1123 
1124 
1125 
1126 
112'1 
112B 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 NS1 
1137 
1138 
U39 
1140 

1141 NS2 
114:! 
1143 
1144 
1145 NS3 
1146 
114'1 
uo 
1149 
1150 NS4 

1151 
1152 
1153 
1154 
1155 
1156 
1157 
u5e 

TRA 
TRA 
STXO 
STZ 
rsxo 
TRA 
L. [l x 7 
L. 0 A 

TNZ 
L. 0 A 
1,.DX1 
TSXO 
EAX7 
L.DA 
ANA 
SH 
l,.DA 
ANA 
ORSA 
ST2 
EAXO 
SBXO 
STX•) 
L.OX 0 
ASXO 
L. f.') A 
TTF 
L.CXO 
ASXo 
TRA 

STA 
Tlf. 
TSXO 
TRA 
STA 
1.DXO 
ASXO 
I.DA 
STA 
I.DA 
TTf 
NOP 
TTf 
S8X7 
CMPX7 
TNZ 
AOS 
TRA 

•• 
NSX 
L,NGCT 
N?U 
•• 
T$Sl'A8 
sc,1 

NS3 
cLEN·1 1 0U 
T$STAB,DU 
TULOC: 
... 1, 1 
lDENT 
::0777700, DL. 
SC,7 
Sy MSC 
NTMSK 
Sc:, 7 
Df ,7 
131072,7 
US TAR 
OF,? 
U 1 TAB 
SYMSC 
lOENT,SC 
NS2 
T$ I TAR 
SY MSC 
NS8 

SYMSC,SC 
NS1 
NSl 
NS1 
TEMP1 
l$ l TAB 
TEMPl 
!DENT 
TEMP2 
TEMP1 1 SC 
NS5 
TEMP2, SC 
NS7 
US TAB 
S$L.ONG 1 l'>U 
NS8,1 
L.NGCT 
NSR 

PAGF 

ANU GIVE SUCCESSfUL HETURN 
EOf RETURN AND SAVED RETURN AnoRESS 
SAVE RETURN ADDRESS 
INITIALIZE LONG COUNT 
GET NEXT IDENTIFIER OR SYMBOL 
GIVE END ~f f ILE RETURN 

35 

GET ADD~ESS OF RASE OF SYMBOL TABLE IN XR - 7 
GET SC POINTER TO SYMHOL 

TRANSFE~ I~ NOT AT THE END Of THE TAB~E 
GET ELEMENT LENGTH MINUS ONE 
GET POI~TE~ TO SYMBOL TABLE CONTROL WORD 
A~LOCATE SPACE IN SYMBOL TABLE 
GET IN XR • 7 POINTER TO NEXT ENTRY IN TABLE 
GET SC ~OINTER TO CURRENT SYMBOL 
EXTRACT CHARACTER COUNT 
STORE IN NEW SC P~INTER IN SYMBOL TABLE 
GET CUR~ENT END 0' SYMBOL STRING POINTER 
ZERO OUT eHARACTER COUNT rlELD 
OR TO MEMORY TO FORM NEW SYMBOL TABLE ENTRY 
CREAR OLIT POINTFR WORD Of TABLE ENTRY 
GET POINTER TO THIS ENTRY IN XR ~ O 
MAKc POINTER RELATIVE 
AND STO~E AS FINAL LINK fO~ T~IS ENTRY 
GET LOCATION OF lDENTlf JER TABLE 
MAKE !OENTlf lER TABLE Sc POINTER ABSOLUTE 
GET C~A~AOTER or SYMBOL 
TRANSrE~ !f NOT ALL DONE 
GET MINUS LOCATION Of IDENTIFIER TARLE 
MAKE IDENTIFIER TABLE SC POINTER RELATIVE 
GO TO C~ECK ~ONG COUNT 

STORE IN SYMBOL STRING 
TRANSrER IF NO STRING OVERF~o~ 
GET MORE MEMORY POR ITAB STRING 
AND CONf INUE 
STORE f OR COMPARE 
GET LOCATION or IDENTIFIER TABLE 
MAKE SC POINTER ABSO~UTE 
GET POINTER TO CURRENT INPUT SYMBOL 
STORE FOR COMPARE 
FETCH SJR!NG1 CMARAeTER 
TRANSrE- IF NOT AT END er STRINGl 
CHECK STR!NG2 
TRANSrER tr NOT AT THE FNO OF 5TRJNG2 
MAKE SY~BOL TA~LE POINTER RELATIVE 
WAS ~AST SYMBOL READ 'L~NGt 
TRANSFE~ !F NOT LONG 
INCREMENT NUMBER OF LONGS ENCOUNTERED 
AND GET NEXT SYMBOL 



A 

uo~os2 03~2?2 U6tn oo 
CJ 11 ? a 5 3 u o n o o o 6 2 6 o 1 7 
00?Q54 0352/2 l~bO 00 
CJ05Q55 OQOOOO 23;0 07 

ENU OF BINARY CARD oououo~t 

0Q~Q56 002162 15'0 00 
U05~57 005130 6000 00 
005060 0000~1 7200 17 
005061 U05124 6010 00 
005062 035222 7200 00 
005063 000001 4400 17 
005064 000001 23;0 ~J 
005065 035222 2210 03 
005066 005663 7000 00 
005067 777777 6200 11 
005070 000001 4500 10 
005071 400000 6210 10 
005072 035222 1610 ou 
005073 000001 7410 10 
005074 002151 23'0 00 
005075 002150 37'0 OU 
005076 uonooo 75,o 10 
005077 000000 2350 17 
005100 002154 7550 OU 
005101 777700 37;0 07 
005102 ooo5no 01;0 01 
005103 uooooo 2550 \0 

ENO OF BINARY CARD 00000082 
005104 UQ2157 2350 00 
005105 002155 7550 00 
005106 035223 2270 00 
005107 002151 0470 OU 
005110 002154 0470 oo 
005111 035222 1600 00 
005112 002156 7400 00 
005113 005114 6270 00 
005114 002155 23~0 ,2 
005115 005133 6070 00 
005116 005117 6270 OU 
005117 002154 2350 ,2 
005120 OQ5133 6070 00 
005121 035223 3200 00 
005122 002151 0400 00 
005123 002156 2200 00 
0051~4 000000 6210 10 
005125 U35222 0670 OU 
005126 002162 0540 oo 
005127 005057 7100 00 
005130 035222 1670 00 
0051j1 OQ4777 2200 00 

ALGr,l..6S 

PA:SSQ 

l't~9 N:;)B,1 
1160 N::>B 

1161 
1162 

1163 
1164 N;:)9 

U65 
1t 66 
1167 
116A 
1t69 
lPO 
1171 
1t 72 
1t 73 
U 74 
1175 
1176 
1177 
U78 
1179 
1180 
1181 
1182 
1183 
1184 

1185 
1186 
1187 
use 
1189 
1190 
1191 
1192 
1193 
U94 
1195 
U96 
119'1 
1198 
1199 
1200 
1201 NStQ 
H02 
1203 
1204 
1205 NSU 
1206 

ADX7 
E:AX6 
S8X6 
L.DA 

SSA 
TZE 
LXLO 
TNZ 
LXLO 
SXl..O 
LDA 
l,.DX1 
TSXO 
I: AX 0 
STZ 
EAX1 
SBX1 
S1'X1 
l..DA 
ANA 
SH 
l.,.DA 
STA 
ANA 
ADA 
ORSA 

1..DA 
STA 
1.,DX7 
ASX7 
A5X7 
SBXO 
STXO 
EAX7 
L.DA 
TTf 
EAX7 
I.DA 
TTF' 
L.,CXQ 
ASXO 
1.oxo 
EAX7 
ADX7 
AOS 
TRA 
SBX7 
L.DXO 

HSUR 
Q,7 
US TAB 
0 d)L 

LNGCT 
NS11 
DF, 7 
NS lo 
UST AA 
or, 1 
l:LEN•1 1 DU 
T$S"fAB 1 flU 
TULOC 
-1.1 
OF, o 
131f'!72,n 
US TAB 
U F' t'l 
SY MSC 
NTMSK 
sc,o 
sc.1 
TEMPl 
=0777706 I Dl. 
a05o0,DL 
SC 1 o 

L.ONGT 
TEMP2 
UlTAR 
SH1SC 
TEMP1 
US TAB 
TEMP3 
••1 
TEMP2,SC 
NS12 
••1 
TEMP1,sc 
NS12 
TU TAB 
SY MSC 
TEMP3 
o,o 
US TAB 
l..NGCT 
NS9 
T$STA8 
NSX 

PAGF 

MAKE SY"180L. TAtjLE POINTER A850LUlF 
SAVE POINTER TO lDENf lFIER ~ITHOUT LONGS 
MAKt: IT REL.ATIVE 
GET A ZERO IN THE A RF.G!STER 

NEGAfF. COUNT OF LONGS IN MEMORY 
TRANSFE~ IF NO MORE LONGS TO CONSIQFR 
GET LIN~ TO ENTRY WITH ONE MORE LON~ 
TRANSFE~ tF THERE IS ONE 
GET CURAENT END or SYMBOL TAALE IN XR - 0 
STORE LINK IN CuRRENT TAl:3LE ENTRY 
GET ELEMENT ~ENGTH MINUS ONE 
GET POINTER TO SYMBOL TABL~ CONTROL WORn 
ALLOCATE A NE~ ELEMENT 
PUT ADD~ESS OF FlRST WORD lN X~ • O 
ZERO OUT ~INK WORD IN NEW ENTRY 
GET POI~TER TO THIS ENTRY IN XR • 1 
MAKE POJNTER RELAlIVc 
A~U STO~E AS FINAL LINK FOR THIS FNTRY 
GET RELATIVE TALLY WORD TO lTAB STRtNri 
SET TALLY f IELD TO ZERO 
AND STO~E AS TALLY IN NEW ENTRY 
GET TALLY ~ROM OLD ENTRY 
AND SAVE 
GET 'fALL.Y FIELD 
ADD 5 C~ARACTERS FOR <LONG > 
AND INSERT TALLY IN NEW TAHLE ENTRY 

GE~ TALLY WORD FOR <LONG ) 
ANU STO"E 
GET ADD~ESS Of BASE OF ITAB 
MAKE SVMSC TALLY WORD ABSOLUTE 
MAK~ O~D ENTRY TALLY WORD A8SOLUTF 
MAKE POINTER TO NEW TABLE ENTRY RELATIVE 
AN!.) SAVE 
GET LOOP ADDRESS !N XR ~ 7 
GET NEXT e~ARACTER FROM (LONG ) STRING 
~R!NSFE~ TO STORE CMAHACTER 
GET Loo• ADnRESs IN XR ~ 7 
~ET NEXT eHARACTER tROM OLD TABLE ENTRY 
rR~NS~E~ TO STORE CHARACTER 
GET MINUS BASE or ITAB TAALE 
ANO M•Ke SYMSC TALLY WORD RELATIVE 
HE~OVER RE~ATIVE POINTER TO NEW ENTRY 
GET IN XR ~ 1 POINTER TO NEW TAB~E ENTRY 
MAKE IT ABSOl.UTE 
DECRE~ENT NUMBER Of LONGS TO CONSIDER 
AND 1,,,00lt 
MA~E SYMBO~ TABLE POINTFR RELATIVE 
GET RETURN ADDRESS 

36 



A 

cNu UF BINARY CARO OOU0u0~3 

005132 Gooon1 7100 10 
005133 uo2151 75;0 5c 
005134 oono~o 6n7n 11 
005135 u35223 J2UO 00 
Ou51S6 002154 04Qn OU 
005137 OQ5151 7000 OU 
0Q514Q 0352?3 2?00 OU 
005141 002154 0400 OU 
005142 oonooo 1100 11 
005143 002155 11;0 5~ 
005144 005146 6070 oo 
005145 005147 7100 00 
005146 005041 6000 00 
005147 oooon2 0610 OJ 
005150 oosoo1 7100 oo 
005151 005163 7400 OU 
005152 035223 J2un ou 
005153 002151 0400 00 
005154 000000 ~3;o OJ 
005155 035223 2210 OJ 
005156 005663 7000 00 
005151 ooo4no 23~o g7 

END OF BINARY CARD 00000084 
005160 002151 05~0 00 
0Q5161 035223 2200 oo 
005162 002151 0400 OU 
005163 oooono 1100 ou 
005164 OQ5206 7400 00 
005165 002153 7260 00 
005166 002153 2270 00 
005167 005174 60l0 00 
005170 004774 7000 00 
005171 400000 2270 03 
U05172 002153 4460 00 
005173 002153 7470 00 
005174 002152 7260 00 
005175 002152 2270 00 
005176 005206 6010 00 
005177 002153 7260 oo 
005200 002152 4460 00 
005201 002153 2270 00 
005202 002152 7470 00 
005203 OQ5206 6040 00 
005204 002153 4500 oo 
005205 005165 71UO 00 

END uF BINARY CARD 00000085 
005206 000000 6040 OU 
U05207 005206 2200 00 
005210 000001 7100 10 

AL.GaL.68 

PA~SO 

1207 
1?08 N:St2 
1209 
1211) 
1211 
1?12 
1213 
1214 
1215 
1216 N:l5 
1217 
1218 
1219 N::i6 
1220 N::)7 

1221 
122:2 ~S! 

1n3 
1224 
1225 
1n6 
122·1 
12213 

1229 
1231) 
1231 
1232 N:::iIX 
123J 1-'l:EK 
123·4 Pt:EK1 
1~35 
1236 
1237 
1236 
1239 
1240 
1241 Pt:EK2 
1i.>42 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 

1251 Pi::EKX 
1252 
1253 

TRA 
~TA 
TTF 
LCXO 
ASXn 
TSXO 
Ll)XO 
ASXO 
T~A 
CMPA 
TTF 
TRA 
TZE 
ADX7 
TRA 
STXO 
L.CXO 
ASXo 
L.DA 
1..DX1 
TSXO 
L.DA 

ASA 
1,.DXo 
ASXO 
TRA 
STXo 
~XL6 

L.,DX7 
TNZ 
TSXo 
1,.DX7 
SXL.6 
STX7 
L.XL6 
L..DX7 
TNZ 
L. )( l. 6 
SXL,.6 
l,.OX7 
STX7 
TMI 
STZ 
'fRA 

pq 
L.DXO 
TRA 

1,0 
SYMSC 1 SC 
0' 7 
T $I TAR 
TEMPl 
NSI 
B 1 TAR 
TEMP1 
0' 7 
TEMP2,sc 
NS6 
1~S 7 
NS4 
cl,.C:N, DU 
~SI.. 
NS IX 
U I l'AP 
SY MSC 
o.ou 
T$1TAB 1 DU 
HiALOC 
a04n0 1 DL 

SYMSC 
U 1 TAB 
SY MSC 
** PE!:KX 
QEt:KF 
QEl::KF 
PE1::K2 
NS 
•04noooo,ou 
QEE:KF 
QEEK~ 
PEEKf 
PEt:KF 
PEl:KX 
QEt:KF 
PEC:KF 
QEEKF 
PEt:KF 
PEi:KX 
QEE:KF 
PEEK1 

** PEEKX 
1,0 

PAGF 

AND RETURN 
STORE CHARACTER IN STRING FOR NFW ENTRY 
RETURN IF NO STRING OV~RFLOW 
GET MINUS 8ASE OF ITAA TABLE 
MAKE OL.0 F.NTRV TALLY WORD RELATIVF 
GET MORE MEMORY FnR ITAR STRING 
GET ~ASE OF lTAP TABLF. 
MAKE OLD ENTRY TALLV WORD ABSOLUTE 
ANO RETURN 
COMPARE WITH CHARACfl:R FROM STRlNG2 
TRANSFER IF NOT AT THE fNO OF STHJNG2 
AT ENO OF STRING2 SO NOT EQUAL 
TRANSFER I~ CORRESPONDING C~ARACTFRS ARF FQUAL 
STEP TO NEXT SYMBOL TABLE E~TRY 
ANU LOOI» 
SAVE RE'fURN 
GET MINUS BASE OF ITAR TA8L.E 
MAKE lTAB TABLE TAL~Y WORD RELATIVE 
ASK FOR ONE ADD!T!ONAL WORD FOR ITA8 
GET POI~TER TO !TAB CONTROL WORD 
AND A~LOCATF. SOME MEMORY 
GET TALLY QF 4 CHARACTERS 

AND ADD TO NUMBFR Of CHARACTERS IN SYMSC 
GET BASE Of ITAR TABLE 
MAKE lTAB TA~LE TALLY WORD ABSOLUTE 
AND RETURN 
SAVI: REfURN 
GET l.ASf SYMBOL WITHOUT LONGS READ 
GET ~AST SYM~OL READ 
TRANSFE~ If THERE IS ONE 
READ A SVM80l. 
GET END O~ FILE fLAG 
STORE AS LAST SYMBOL WITHOUT LONGS READ 
STORE AS LAST SVMBO~ READ 
GET NEXT TO LAST SYMBOL WIT~OUT LONGS REAn 
GET NEXT TO l.AST SyM~OL READ 
TRANSrE~ If IT EXISTS 
MOVE QEEKF" 
TO PEEKr 
MOVE QE!Kfi' 
TO PEEKP' 
EXIT IF END OF FILE 
~RASE SYMBOL !N QEEKF 
ANO TRY AGAIN 

GIVE EN~ OF FILF RETURN IF END OF FILE FLAG 
GET RETURN ADDRESS 
ANU GIVE NORMAL RETURN 



A 

uo5211 03523~ 74un ~b 
005212 005742 717n OU 
Uu5213 010630 70UO OU 
005214 035216 1670 00 
005215 0Q5255 74/0 OU 
005216 035222 2220 OU 
005217 000001 22JO 1~ 
005220 005225 60~0 OU 
uQ5221 000002 0620 OJ 
005222 000000 2340 12 
005223 005217 6010 00 
005224 005245 7100 00 
005225 035220 0630 00 
005226 000001 2240 13 
005227 006412 1040 OJ 
Ou523o 005234 6010 OU 
005231 000002 2240 13 
005232 005255 1040 00 
005233 005236 6000 OU 

END Of B~NARY CARO OOOOU086 
oos234 oocooo 22Jo 1J 
005235 005220 1100 00 
005236 000000 23'0 12 
005237 005243 75,0 00 
005240 035223 2200 oo 
005241 005243 0400 00 
005242 005464 7000 00 
005243 oooono 000000 
005244 035235 7100 ,, 
005245 005255 2270 00 
005246 035216 0670 00 
005247 000000 2210 17 
005250 005256 2220 OJ 
005251 020300 5202 01 
005252 000000 1010 12 
005253 777777 2350 12 
005254 000000 7100 Q, 
005255 000000 000000 
005256 016762 0~5305 
005257 017001 0053J7 
005260 016757 on5364 
005261 016754 00,274 

END or BINARY CARD OOUOOQB7 
005262 016770 on531c 
005263 016776 005317 
005264 0170IT7 0054~6 
005265 000000 00,266 

005266 
005266 005464 7000 00 

ALG'.iL6ti 

1254 
1?55 MUOE: 
1256 
1257 MUfH:1 
1258 
1?59 
1 ?.60 
1?61 Ml.lDE2 
1262 MUDE3 
1263 
1264 
1265 
1266 
1267 MUOE4 
1268 
1?69 
1270 
1271 
1272 
1273 

1274 MUOE4 1 
1275 
1276 MUOE5 
1277 
1278 
1279 
1?.80 
1261 MUOE6 
1282 
1283 MUOE7 
1284 
1285 
1286 
1287 
12BB 
1269 
1290 
1291 MUO 
1292 MT 
1293 
1294 
1295 

1296 
1297 
1298 
1?99 
1300 MTE 
1301 Mt:RR 

HFAU 
STXO 
XED 
rsxo 
SBX7 
STX7 
L.0X2 
L.DX3 
TPL 
ADX2 
SZi~ 
TNZ 
TRA 
ADX3 
1,.DX4 
CMPX4 
TNZ 
l,.OX4 
CMPX4 
TZE 

1,.DX3 
TRA 
L.DA 
STA 
L.DXO 
ASXO 
TSXO 
ZERO 
TRA 
L,OX7 
ADX7 
l.DX1 
L.DX2 
RPT 
CMPX1 
L.DA 
TRA 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 

ZERO 
ZERO 
ZERO 
ZERO 
EQU 
TSXO 

p 

USTACK, lD 
l 'fiSOVF 
A$XFER 
UM ODE 
MOU 
T$STAB 
UUF 1 2 
M0DE4 
UE:LEN, DU 
0,2 
M0DE2 
M0UE7 
T$UEF 
1,3 
03iMODE 1 f)U 
MOOE4, 
2,3 
MOD 
MOOe5 

o,3 
MODE3 
use, 2 
MODE6 
T$ I TAA 
MODE6 
PRINT 

USTACK, DIC 
MOD 
UMOOE 
0,1 
MT,nU 
M'f E"'MT' 1. rze 
0,2 
•112 
01AL 

M$REF',REF 
M$PROC 1 PROC 
M$STRcT,STRCT 
M$PR1M1PRJM 

M$ROW,RQW 
M$ROWE 1 1llQWE 
M$UNION1UNlON 
1MERR 
• 
PRJNT 

SAVE Rl:TURN 
C~~CK ~OH STACK OVERFLOW 
MAKE MODE UNlQUF AND ABSOLUTt 
MAKE MO~E POINTFR RELATIVE 
AND STORE 

PAGf-

GEl POINTER TO STARf OF SYM~OL TARLF. 
GET POINTER TO OEFINlTJON CHAIN FOR THIS SYMBnL 
TRANSFER IF ANY DEFINITIONS 
STEP POINTER TO NEXT SYMBOL 
SEE IF ANY MORE ENTRlF.S IN TAHL~ 
LOOP IF MORE ENTRIES IN SYMBOL TARLF 
TRANSFER IF MODE HAS NO SYMdOL 
MAKE: DE,JNlllON POINTER ABSOLUTE 
GET TYPE OF' UEFJNITION IN XR • 4 
SEE IF' THIS IS A MOD~ OFF!NITIO~ 
TRANSF'ER IF NOT A MOUE DEFINITION 
GET MOD! oErlNE" IN XR - 4 
SEE IF' THIS IS THE MOOE WE ARE LOOKING roR 
TRANSF'E~ IF VFS - MOOE DEf INITION IS FOUND 

GET POI~TER TO NEXT DEFINITION IN CHAIN 
AND TRANSFER TO KtEP SEARCHING 
GET TALLY WO~D fu~ ~YM~OL 
AND STO~E fOR PRINT ~OUTINE 
GET ADD~ess or BASE OF IDENTIFI~H TABLE 
AND MAKE TALLY WORD ABSOLUTE 
PRINT NAME OF MODE 

AND RETVRN TO CALLER 
GET POINTER TO MOOE IN XR P 7 
MAKE MODE POINTER ABSOLUTE 
GET TYP~ or MODE IN XR • 1 
GET POl~TER TO TRANSFER TABLE IN XR - 2 
SEARC~ U8L,E 
FOR MODE 
GET MATCHING ENTRV IN A 
ANU TRA~SFER TO APPROPRIATE ROUTINE 

PRINT AN ASTERISK FOR AN INVALID MOOE 



p 

005267 005271 00U2 40 
005270 u35235 7100 5~ 
oos271 052040n4o04u 
005272 uooooo 23b0 1/ 
005273 oono77 37bO 01 
005274 000012 5Q60 01 
005275 oono33 73~0 oo 
005276 000077 7770 00 
005277 o6n060 01~0 o~ 
005300 005304 7550 oo 
005301 OQ5464 7000 00 
005302 005304 0003 40 
005303 035235 71on 5~ 
005304 000000 000000 
005305 005464 7000 00 
005306 OQ5311 0005 40 
005307 000001 2270 ~7 

ENU OF BINARY CARD OOUOOQ8B 
005310 005213 7100 00 
005311 122105106040 
005312 005325 7000 00 
005313 005464 7000 00 
005314 005461 0002 40 
005315 000001 2270 ,, 
005316 005213 7100 00 
0Q5317 005325 7000 00 
005320 005464 7~00 00 
005321 OQ5336 0002 40 
005322 005334 4500 00 
005323 000001 2270 17 
005324 OQ5213 7100 00 
005325 005334 2340 00 
005326 000000 bOlO 10 
005327 0Q5333 7400 00 
005330 005464 7000 00 
005331 005335 0002 40 
005332 005334 7500 00 
005333 000000 1100 00 
005334 000000 000000 
005335 133040040040 

END or BINARY CARD 00000089 
005336 l3504004004U 
005337 777777 2260 \7 
005340 000001 62~0 ,, 
005341 000002 1660 03 
005342 777777 6040 00 
005343 005352 6010 00 
005344 OQ5464 7000 00 
005345 0Q5362 0005 40 
005346 005464 7000 00 

1302 
1303 

PA!:>SO 

1304 Mt:RRT 
1305 PF'<lM 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 Pl-(Jt.1T 
1316 fo(t:r 
1317 
1318 

1319 
1320 Ht:PT 
1321 ROW 
1322 
1323 
1324 
1325 
1326 RUWE 
u21 
1328 
1]29 
1330 
1!31 
1332 ~OWI 
1333 
1334 
1335 
1336 
1331 
1339 HO~rq X 
1339 ROWf 
1340 SUB 

13H tiUI 
1342 PHOC 
1343 
1344 
1H5 
1346 
1347 
1~48 
1349 

TALL.. YB 
TRA 
UASCl 
(..OQ 
ANQ 
DIV 
ALS 
L.LR 
ADA 
STA 
TSXO 
TALL.YB 
TRA 
ZEHO 
f SXO 
UU .. YH 
L.DX7 

TRA 
UASCl 
TSXO 
TSXO 
UL.l.,YB 
l.D X '1 
TRA 
TSXO 
TS)(O 
TALL.YB 
STZ 
1.,DX1 
TIU 
SZN 
TNZ 
STXO 
TSXO 
TALLYB 
STC2 
TRA 
ZERO 
UASCl 

UASCl 
L.DX6 
EAX5 
SBX6 
TMI 
TNZ 
TSXO 
TALL YB 
TSXO 

ME~Rl,2 

USl'ACK, DIC 
1, 4t 

0,7 
sC77 1 DL 
1n,0L 
.56-9 
72•9 
:0060rl6El,DU 
~RlMT 

PRINT 
PRlMT,3 
OST.ACK, DIC 

PRINT 
RE:F 'f, 5 
11 7 

M0DE1 
1 1 ~EF 
ROW! 
PRlNT 
COMMA,2 
1,7 
MODE1 
ROW! 
PRINT 
eus;2 
ROWF' 
1.1 
MODE1 
ROWF' 
o,a 
~OWIX 
PRINT 
SUl:i .-2 
ROWP 

** 
1, l 

1,J 
.. 1, 7 
1,1 
2,ou 
SERR OR 
PROC1 
PR1NT 
PROcT,5 
PRINT 

PAGF 

AND RETURN TO CALLER 

GET NUMBER OF PRJMJTlVE MODE ?N Q 
MASK OUT ALL BUT PRIM!TIVF NUMBER 
CONVERT TO TWO nEeJMAL DIGITS 
MOVE UNITS DIGll NEXT TO TENS DIGIT 
MOVE TWO DIGIT NUMBER TO LEFT OF A REGISTER 
ADD ASC!I ZEROS 
AND ST01'E NUMBER 
PRINT PAIMlTIVE TYPE 

AND RETURN TO CALLER 

PRINT l~EF' ' 

GET REFERENeEn ~ODE JN XR ~ 7 

AND PRINT IT 

PRINT tit lF' FIRST ROW 
PRJNT tit 

GET DEROWEO MODE !N XR ~ 1 
AND PRINT IT 
PRINT 'It lF" F"IRST ROW 
PRINT llt 

RESET ROW F"L•G 
GET OEROWED MODE lN XR • ? 
AND PRpn ST 
C~ECK Ir 4~REAOY IN ROW M~DE 
RETURN IF' SO 
SAVE RE,URN 
PRINT tJ1 

SET ROW f"l.AG 
AND RETURN 

GET NUMBER or PARAMETERS P~US TWO IN XR ~ 6 
GET POl~TER TO PlRST ARGUMENT IN XR • 5 
GET NUMBER Of PA~AMETERS IN XR ~ 6 
MUST BE AT LEAST ZERO OR ERROR 
TRANSPE~ If ANY ARGUMENTS 
PRlNT ••Roe• 

PRINT A SPACE 



UD5347 005462 0002 40 
uo~35o cunooo 221u ~~ 
Oo5351 005213 71on oo 
005352 OQ5464 7000 00 
uo5353 005362 0006 4U 
005354 035235 6200 56 
005355 005742 7110 OU 
005356 uooooo 75un lO 
005357 OQ5433 7100 00 
UQ5360 000001 2270 15 
005361 005213 7100 OU 
005362 120122117103 
005363 050040040U4U 

ENU OF BINARY CARD oooouo~o 

005364 005464 7000 OU 
005365 U05424 0010 fO 
005366 777777 2260 17 
005367 000001 62~0 ll 
005370 000001 1660 OJ 
005371 777777 6000 00 
005372 000000 2270 1~ 
005373 035216 16~0 OU 
005374 035235 7450 56 
005375 005742 7170 OU 
005376 035235 7~60 56 
005377 005742 7170 00 
005400 005211 7000 OU 
005401 035235 2260 54 
005402 035235 2250 54 
005403 035216 06~0 00 
005404 005464 1000 00 
005405 005462 0002 40 
005406 000000 7200 t' 
005407 035222 0600 00 
005410 000000 2350 10 
005411 0054t5 75~0 00 

END Of BINARY CARD 00000091 
005412 035223 2200 OU 
005413 005415 0400 00 
005414 005464 7000 00 
005415 000000 oooouo 
005416 000001 1660 OJ 
005417 005454 6000 00 
005420 U00001 0650 OJ 
005421 005464 7000 00 
005422 005461 0003 40 
005423 0053?2 7100 00 
005424 12312412212~ 
005425 103124050040 
005426 0Q5464 7000 QO 

AL.GOL6d 

1350 
1351 
13,2 

PA::>Su 

1353 Pr<oc1 
U54 
1~55 

1356 
1357 
1358 
1359 
1360 
1361 PHOcT 

1362 SfRCT 
1363 
1364 
1365 
1366 
1367 
1368 !:.dR1 
1369 
1370 
1371 
1372 
1373 
1:574 
1375 
1'376 
1377 
1378 
1379 
1380 
1381 
1382 
1383 

1:584 
1385 
1386 
1387 ~TR2 
1388 
1389 
1390 
1391 
1392 
1393 
1394 STRT 

1395 UNION 

TALLYH 
I.. ox 7 
TR.A 
TSXO 
TALLYH 
EAXCJ 
XED 
STC2 
TRA 
LDX7 
TRA 
lJASC 1 

TSXO 
TALL.Y8 
L.DX6 
t:AX5 
SBX6 
TZE 
L.DX7 
SBX5 
STX5 
XED 
STX6 
XED 
TSXO 
L.DX6 
L.DX5 
AOX5 
TSXO 
TALl..y8 
L.:Xl.O 
ADXO 
L.DA 
STA 

L.DXO 
ASXO 
TSXO 
ZERO 
S8X6 
TlE 
AOX5 
TSXO 
TAL.L YB 
TRA 
UASCI 

TSXO 

SPACl::,2 
(J. 5 
MODEl 
PRINT 
PROcT,6 
US TACK, I 0 
USoVF 
o,o 
U~J 1 
115 
M0DE1 
21PROC( 

PRINT 
STRT18 
""1 • 7 
1,7 
1,ou 
$ERROR 
o,5 
T'tMODE 
USUCK, ID 
USO VF 
A$STACK,1D 
nsovF 
MOUE 
A'liSUCK,DI 
usucK1DI 
T'bMnOE 
PRINT 
SPACE,2 
015 
T$SUB 
o.o 
STR2 

U l'T' AB 
ST~2 
f.>R l NT 

1,L)U 
UN3 
1,uu 
PRINT 
C0MMA 1 3 
Sl'M1 
2 1 S1'RUCTC 

PRINT 

GET P~)J 'JT!::t-< HJ Rl::SUL r MOil~ 
ANU PRl'JT IT 
PRINT ll)kOC<f 

GEl POINTEH TU ~EXT ~oRn IN CONTHOL STACK 
CHtCK FOR STACK OVERFLOW 
SAVE RETURN 
AND GO PRINT OUT PARAMETER MODES 
GET MODE OF REStlL T 
ANu PRINT IT 

PRINT 'STRUCT< I 

GET NUMBER OF FIELDS PLUS ONE IN XR - 6 
GET POINTER TO FIRST FIELD IN XR - 5 
GET NUMBER OF FIELDS lN XR ~ 6 
ERROR ~ MUST BE AT ~EAST ONE FI~LD 
GET MODE OF FIRST Fl~LD IN XR - 7 
MAKE POINTER RELATIVE 
SAVE FlSLD POINTER 
CHECK fOR STACK OVERFLOW 
SAVE NU~BER or REMAINING FIELDS 
CHbCK f OR STACK OVERFLOW 
PRINT MODE Of FIELD 
~ESTQRE NUMBER Of REMAINING FIELDS 
HESTQRE FIELD POINTER 
MAKE ?O!NTER ABSOLUTE 
PRINT A SPACE 

GET TAG IN XR • O 
MAKE TA8 POINTER ABSOLUTE 
GE~ TAL~Y WORD fOR TAG IN A 
AND STO~E FOR PRINT ROUTINE 

GET SASE Of lDENTlrlER TABLE I~ XR - o 
AND MAKE TALLY WORD ARSOLUTE 
PRINT TAG 

DECREMENT NUMBER Of REMAINING f tELDS 
TRANSPE~ If NONE LErT ~GO PRINT 'l' 
MAKE XR • 5 POINT TO NEXT FIELD 
PRINT ,, I 

AND L,00~ 

PRINT •UNION(t 

40 



p 

005427 0Q5457 0007 40 
005430 777777 2260 17 
005431 000001 62'0 17 
005432 000001 1660 OJ 
005433 777777 6000 00 
005434 000000 2270 1~ 
005435 035216 16'0 00 
005436 035235 7450 56 
005437 005742 7170 00 

ENU Of BINARY CARD 0000UQ92 
005440 035235 7460 56 
005441 005742 7170 DO 
005442 005211 7000 00 
005443 035235 2260 54 
005444 035235 22'0 54 
005445 035216 06'0 00 
005446 000001 1660 03 
005447 005454 6QUO DO 
005450 000001 06'0 ~3 
005451 005464 7000 00 
005452 OQ5461 0003 40 
005453 005434 7100 00 
005454 OQ5464 7000 00 
005455 005463 0002 •o 
005456 035235 7100 55 
005457 125116111117 
005460 116050040040 
005461 054040040040 
005462 04004Q040040 
005463 051040040040 
005464 000000 2350 10 
005465 005473 7550 00 

END OV BINARY CARD 0000U093 
005466 005473 2350 52 
005467 005471 6n7o oo 
005470 000001 1100 10 
005471 006607 7550 ,2 
005472 005466 7100 00 
005473 000000 000000 
005474 006603 7400 00 
005475 006610 2350 00 
005476 006607 7550 00 
005477 005211 7000 00 
005500 006571 7100 00 
005501 000001 2210 03 
0Q5502 005532 7410 00 
005503 OQ661Q 2350 00 
005504 006607 75'0 OU 
005505 005532 23'0 00 
005506 000006 2200 03 

PA~SQ 

1~96 
1397 
1~98 
1399 
1400 UNt 
1401 Ui~2 
1402 
1403 
1404 

1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 UN3 
1418 
1•19 
1420 UNT 

1421 COMMA 
1422 SPACE 
1423 H!JAF< 
1424 f'HINT 
1425 

1426 P-Hl1 
1427 
1428 
1429 PHl2 
1430 
1431 Pli<IT 
1432 PMODE 
1433 
1434 
1435 
1436 
1437 r'MTBL. 
1438 Pl 
14.39 
1440 
1441 
1442 

TALL.YB 
L,DX6 
EAX5 
SBX6 
TZE 
L..DX7 
SBX5 
STX5 
XED 

STX6 
xrn 
lSXO 
L.DX6 
L.DX5 
ADX5 
SBX6 
TZE 
ADX5 
TSXO 
TALL YB 
TRA 
TSXO 
ULLYB 
TRA 
UASCI 

UASCl 
UASCl 
UASCI 
I.DA 
STA 

I.DA 
TTf 
TRA 
STA 
TRA 
ZERO 
STXO 
1..DA 
STA 
TSXO 
TRA 
1..ox1 
STX1 
l,.DA 
STA 
L.DA 
L,DXO 

UNT,7 
,,.1, 7 
1 • ., 
1,uu 
$ERROR 
0,5 
UMoDE 
A$SUC:K t 1 D 
usovF 

USTACK,10 
asovr 
MOUE 
USTACK, DI 
USUCK, DI 
T$t-IODE 
1 1 DU 
UNJ 
1 1 DU 
PRINT 
CDMMA,3 
UN2 
PRINT 
RPAR12 
US TACK, D l C 
21UNlONf 

1.' 
1 a 
1. ) 
0' 0 
PRIT 

PR1T 1 SC 
PR12 
1.0 
uxx2,sc 
PR 11 

1$XRET 
1uxr 
uxx2 
MODE 
UXXl..3 
1,ou 
T 
UXXT 
uxx2 
T 
6 1 DU 

PAGF 

GET NUM9ER or MODES IN UNION PLUS ONE 
GET POI~lF.R TO FIRST MODE lN XR • 5 
GET NUMBER OF MOUES IN XR 9 6 
ERROR • MUST BE AT L~AST ONE MODE 
GET NEXT MODE lN XR ~ 7 
MAKE POINTER RELATIVE 
S4VE MODE POINTER 
CMECK FOR STACK OVERFLOW 

SAVE NUMBER OF REMAINING MODES 
CHECK FOR STACK OVERFLOW 
PRINT OU'r MODE 
RESTORE NUMBER ~F REMAINING MODES 
RESTORE MODE POINTER 
MAKE POINTER ABSO~UTE 
DECREMENT NUMBER OF REMAINING MOO~S 
TRANSFER IF NO MORE MODES TO PRINT 
ST~P MOOE POINTER TO NEXT MOOE 
PRINT '' ' 

ANU GO PRINT NEXT MOOE 
PRINT t)• 

AND RETURN TO CALLER 

GET TAL~Y WORD OF STRING 
AND STO~E IN PRINT TALLY WORD 

GET NEXT CHARACTER Of STRING 
TRANSrE~ If THERE IS ANOTHER CHARACTER 
RETURN 1'0 CAL.LER 
STORE CMARACTER lN OUTPUT BUFFER 
AND L,0011 

SAVE RETURN 
GET INITJA~ PRINT ROUTINE TAL~Y WORD 
AND INITIALIZE OUTPUT TA~LY WORD 
ASSEMB~e MODE IN CUTPUT eurrER 
ANO PRINT IT 
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GET REL.ATIVE POINTER TO flRST ENTRY IN ~ODE TABLE 
STORE POINTER To NEXT MODE To BE PRINTED 
GET INITIAL OUTPUT TALLY WORD IN A 
AND INITIALIZE WORKING TALLY WORD 
GET NUMBER Of MOD~ JN AU 
GET NUMBER OF OCTAL DIGITS TO CONVERT 



p 

uo~su1 oooon6 2360 07 
005510 uonon3 1110 ou 
uo5511 0066n7 756n 5~ 

005512 U00001 1600 OJ 
005513 0055n7 6010 00 

ENO UF BINARY CARD OOUOOOY4 
005514 oono4o 23~0 01 
00~515 0066n7 75~0 5~ 
00?516 005~~2 22/n 00 
oo?5l7 005211 7oon ou 
Oo552o oo66n3 75on au 
005521 006571 7100 00 
005522 005532 2210 00 
005523 035216 0610 00 
005524 777777 0610 11 
005525 000000 2340 11 
005526 005653 6000 00 
005527 000001 0610 o~ 
005530 035216 1610 OU 
005531 OQ5502 7100 00 
005532 000000 000000 
005533 005551 7400 00 
005534 005562 7410 DO 
005535 035222 2210 00 
005536 000001 6220 11 
005537 000000 2220 ~2 
005540 005554 6040 DO 
005541 005562 1020 00 

ENU OF BlNARY CARD 00000095 
Oo5542 005552 6010 00 
005543 000000 23~0 ~1 
005544 OQ5550 7550 00 
Oo5545 035223 2200 00 
005546 OQ5550 0400 00 
005547 005464 7000 00 
005550 000000 0000 4o 
005551 000000 7100 00 
005552 035220 06~0 00 
005553 005537 7100 00 
005554 000002 0610 OJ 
0Q5555 000000 2340 11 
005556 005536 6010 00 
005557 005464 7000 00 
005560 005563 0003 40 
005561 005551 7100 00 
005562 000000 000000 
005563 056056Q40040 
005564 035224 2350 oo 
005565 000001 0750 07 
005566 777777 3750 07 

PA::>SO 

1443 '"'~ 
1444 
1445 
1446 
1447 

1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 T 
1463 Dt::F' 
1464 
1465 
1466 Llt:Fl 
1467 Ot::F'2 
1468 
1469 

1470 
1471 
1H2 
1473 
1474 
1475 
1H6 Dt::F'3 
14 71 Ot:F'X 
1478 lH:::F'4 
1479 
1480 UC:F5 
1481 
1482 
1483 
1484 
1485 
1486 Llt:F'T 
1C87 Di::F"E 
1488 PCTBL 
1489 
1490 

LOW 
LLH 
STQ 
SBXO 
TNZ 

LDA 
STA 
LDX7 
rsxo 
5TC2 
f RA 
L.DX1 
ADX1 
ADX1 
SZN 
TZE 
ADX1 
SBX1 
TRA 
ZERO 
STXO 
STX1 
L.DX1 
t:AX2 
L.DX2 
TMI 
CMPX2 

TNZ 
L.DA 
STA 
LDXo 
ASXO 
TSXO 
TALL V8 
TRA 
ADX2 
TRA 
ADX1 
SZN 
TNZ 
TSXO 
TALL.YB 
TRA 
ZERO 
UASCI 
L.DA 
ADA 
ANA 

6,UL 
J 
UXX2 I SC 
11 OIJ 
P2 

=0040,DL 
uxx2,se 
T 
MODE 
UXRET 
UXXL.3 
T 
HMO DE 
•111 
ll 11 
STOP 
1,ou 
T$MOOE 
P1 

Offx 
DEFT 
T$STA8 

OUF" • 1 
0,2 
0Ef5 
DEFT 

DEF4 
use, 1 
DEf 3 
UlTAA 
DEF3 
PRINT 
•• 
•• 
T'bDEF" 
DEF"2 
A$ELEN,E!U 
011 
OEft 
PRINT 
OEF'E,J 
OEf x 

1.'. 
UCoDE 
1,DL 
.. 1,0L. 

( '' 

PAGF 

GET ~~CII UIGIT LFRO SHJFTEO klGHT 
GET NEXT ASCII DIGIT IN QL 
~TORE UfGf.T IN OUTPUT Bllff-'ER 
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UECRE~ENT NUM8ER OF" DIGITS LEFT TO cONVfRT 
TRANSrE~ IF THtRE AR~ MORE DIGITS Tn CONVERT 

GET AN ASCII SPACE 
~TORE A. SPACE IN THE: OUTPUT t;lJFFtR 
GET POINTER TO MODE TABLE ENTRY To RE PRINTED 
GO PRJNr tT 
SAVE RETuRN 
P~INl' l..INE 
GET POI~TEM TO MODE JUST P~INTEn 
MAKE POINlER A~SOLUTe 
STEP TO NEXT ENTRV IN MnoE TA8LE 
SEE lf THERE AHF ANY MORE ENTRIES IN TABLE 
NO MORE • HAL.T PROGHAM 
STcP OVER LINK WORD IN TABLE 
MAKE MODE TABLE POINTER RELATIVF 
A.ND GO PRINT NEXT MOUE 

SAVE: RETURN 
SAV~ POf NTER TO DEF TABLE ENTRV 
GET POINTER TO START OF SYMdOL TABLF 
GET POINTFR TO DEF"JNITION CHAIN IN XR • 2 
GET POl~TER TO NEXT UEFINITION lN CHAIN 
TRANSF'cR IF THERE ARE NO MORE 
SEE lF lT JS THE ENTRV WE ARE LOOKING FOR 

TRANSFER IF NOT ~ KEEP LOOKING 
GET TALLY WOHD TO SYMBOL 
AND STO~E VOR PRINTING 
GET POl~TER TO RASE OF' IDENTIFifR TABLE 
AND MAKE TALLY WORD AHSOLUTE 
PRlNT OUT SYMBOL 

ANU RETURN 
MAKE oEr TABLF ENTRY POINTER ABSOLUTE 
AND GO CONTINUE DOWN DEFINITION CHAIN 
STEP TO NEXT ENTRY IN SVMBO~ TABLf 
SE~ ir AT THE END Of THE TABLE 
TRANSFE~ IF NOT Af ENO AND CONTINUE LOOKING 
PRINT OUT ERROR SVMHOL 

AND EXIT 

GET DESCRIPTOR TO CODE TABLE 
ADJUST f ALLV RUN OUT 
GET LENQTH OF CODF TAALE IN AL 



01~s1 u1 05~26072 

p 

005567 000006 73'0 00 
END OF BlNARY CARO OOUOOQ96 

005570 0Q5652 75,0 oo 
U05571 OQ5652 6210 56 
005572 005574 6070 oo 
005573 uQ5653 7100 oo 
005574 035224 0610 00 
005575 000000 2350 11 
005576 016476 1150 QJ 
005577 777777 6040 00 
005600 017037 1150 OJ 
005601 777777 60~0 oo 
005602 0Q6610 2360 00 
005603 006607 7560 00 
005604 0000~0 2360 07 
005605 006607 7560 ;2 
005606 006607 7560 ~~ 
005607 000001 2360 Ql 
005610 OQ6607 7560 56 
005611 000002 2360 Ol 
005612 0Q6607 7560 56 
005613 000000 7200 01 
005614 000004 1000 Q3 
005615 777777 6QJO 00 

ENU OF BINARY CARD OOOOOQ97 
005616 OQ5616 7100 10 
005617 005625 7100 eo 
005620 005635 7100 00 
005621 0Q564Q 7100 00 
005622 006603 7500 oo 
005623 006571 7100 00 
005624 005511 7100 00 
005625 000000 6360 Q~ 
005626 000006 2220 03 
005627 000006 2350 Q1 
005630 000003 7370 00 
005631 006607 75'0 ~2 
005632 000001 1620 03 
005633 005627 6010 oo 
005634 005622 1100 ~o 
005635 000000 6210 05 
005636 005211 7000 QO 
005637 005622 7100 00 
00564Q 000000 6210 05 
005641 OQ5645 7410 00 
005642 005533 7000 oo 
005643 005464 7000 00 

END Of BlNARY CARD OOOOOQ98 
005644 005462 0004 40 
005645 000000 2210 g~ 

Al..GOL68 

PA~SQ 

1491 

1492 
1493 Pc;TL 
1494 
1495 
1496 Pc;T1 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 

1514 
1515 
1516 
1517 
1518 PCTE 
1519 
1520 
1521 OCT 
1522 
1523 ocu 
1524 
1525 
1526 
1521 
1528 
1529 CMOD 
1530 
1531 
1532 CUEF" 
1533 
1534 
1535 

1536 
153'1 CUEF1 

AL.S 

STA 
EAX1 
TTF 
TRA 
ADX1 
L.DA 
CMPA 
pq 
CMPA 
TPL. 
l,.DQ 
STQ 
l..DQ 
STQ 
STQ 
1,.0Q 
STQ 
L.DQ 
STQ 
I.. XL.O 
CMPXO 
TRC 

TRA 
TRA 
TR.A 
TRA 
STC2 
TRA 
TRA 
EAQ 
L,DX2 
L.DA 
l..L.S 
STA 
SBX2 
TNZ 
TRA 
EAX7 
TSXO 
TRA 
EAX1 
STX1 
TSXO 
TSXO 

TALL YB 
L.DX1 

6 

COIJEP 
COUEP, l 0 
PCT1 
STOP 
ui.;ooE 
0.1 
0$0TBL,DU 
$ERROR 
0$0TBLE 1 DU 
$ERROR 
uxxr 
1$XX2 
0 1 DL 
uxx2,se 
uxx2, se 
1,AU 
uxx2,1r'.l 
2aAU 
1ixx2,1~ 

OaAU 
4 1 DU 
$ERROR 

.. '0 
OCT 
CMOD 
CDEP 
l$XRET 
UXXL.3 
PCTL 
01AL 
61DU 
6 1 1.JL 
3 
1$X)(2 1 SC 
1,uu 
OCh 
PCTE 
01AL 
MODE 
Pere 
01AL 
COEf 1 
DEF 
PRJNT 

SPACE,4 
••1DU 

PAGE 

ANU STORE 
GET ~ELATJVF POJNfER TO NEXT CODE WORD 
TRANSFbR If NOT AT END Of TABLE 
ALL DONE • HALT 
MAKE CODE TABLE POINTER ABSOLUTE 
GET CODE WORD IN A REGISTER 
SEE IF CODE IS REFORE TABLE 
COMPILER ERROR - CODE lS ILLEGAL 
SEE IF BEVQND END OF TABLE 
COMPILER ERROR • CODE IS ILLEGAL 
GET lNITIA~ TALLY WORD FOR PRINT ROUTINE 
AND IN1'UL.IZE PRINT ROUTINE 
GET A NULL CHARACTER IN Q~ 
ADD NULLS TO rlLL OUT WORD 
ADD NULLS TO FILL. OUT WORD 
GET FIRST ~ORO OF ASCII 
AND STORE IN PRINT BUfffR 
GET SECOND WORD Of ASCII 
AND STO~E IN PRINT BUfF"tR 
GET TYPE Of ARGUMENT fQR CODE IN XR - Q 
SEE IP TYPE IS IN RANGE 
NO • COMP!~ER ERROR 

GO TO APPRQPR!ATE PRINT ROUTINE 
OCTAL. A"GUMENT 
MODE ARGUMENT 
SVMBOI. ARGUMENT 
S4VE RETURN 
AND PRINT BUFFER 
AND LOO~ ~ 
GET NUMBER TO CONVERT IN au 
CONVERT 6 DIGITS 
GET ASCII ZERO SM!F"TED RIGHT 3 P~ACES 
GET DIGIT IN AL. 
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STORE DIGIT lN OUTPUT BUFFER 
OECREME~T NUMBER Of DIGITS ~EfT To CONVERT 
TRANSrE~ IF" MORE OIGlTS TO CONVERT 
AND EXIf 
GET MOO! IN XR • ' 
AND PRI~T IT 
ANO EXlf 
GET DEF TABLE POINTE~ IN XR - 1 
ANO SAVS 
PRINT SYMBOL 
PRINT A SPACE 

GET DEF TABLE POINTER IN XR - 1 



L1~51 u1 05-26-72 

p 

uo~646 U35220 06ln 0 0 
005647 uonoo2 221n 11 
005650 Go';2U 7oun 00 
005651 005622 71 on 00 
005652 oor:iooo 000000 
005653 000221 !:>540 '1 
005654 000220 7530 51 
005655 002623 7000 00 
005656 005660 0014 40 
005657 lJ02270 7100 00 
0Q566Q 015012012122 
005661 105101104131 
005662 015012012012 

005663 006010 75JO 00 
005664 006031 75~0 00 
0Q5665 000000 7220 11 
005666 006031 0620 00 
005667 000001 0620 03 
005670 oonooo 4420 il 
005671 000000 0620 11 

ENU Op BINARY CARO OOOOOQ99 
005672 000001 1620 11 
0Q5673 005731 6040 00 
005674 000145 0620 03 
005675 005677 7420 00 
005676 035233 22JO 00 
005677 000000 6240 'J 
005700 005701 5500 00 
005701 000000 2360 03 
005702 000011 7360 00 
005703 000000 6250 02 
005704 005705 7450 00 
005705 000000 1040 QJ 
005706 005713 6020 00 
005707 000001 6250 \4 
uo5710 5QOQ06 0"10 00 
005711 000000 6250 15 

ALGOL6ei 

PA::>SO 

15J8 
1'539 
1540 
1541 

A0X1 
1.DX7 
TSXO 
TRA 

UUFF 
2.1 
MODF: 
PCTE 

MAKt POINTER A~SOLUT~ 

GET MOUE OF DEFINITION IN XR ~ 7 
AND PRINT IT 
AND EXIT 

1542 
1543 
1544 
1545 
1546 
1547 

ClJOEP ZERO 
Sf OP src1 

SREG 
TSXO 
TALL YB 
TRA 

1 $lC,I 
,$t<F.G,l 
UTA 
STOPM, U.+1 

::>AvE tC 
SAVE RES!STEl<S 
~UFFER OUTPUT MFSSAG~ 

,$~XlT AND DISCONTINUE PROCESS 
1548 :STOPM OCT 015012012122,105101104131.015012012012 

1549 • 
1550 • 
1551 • 
1552 .. 
1553 * 
1554 • 
1555 * 
1556 • 
1557 * 
1558 • 
t559 • 
1560 • 
1561 
1562 Al.,OC 
1563 
1564 
1'565 
1566 
1567 
1568 

T~E TA~Lc ALLOCATION ROUTlNc AL~OCATES DYNAMlC'SPACE 
fOR THt SEVERAL TABl.tS REQUIRED DURING COMPll.ATION, 
THE CALLING SEQUENCt IS A rsxo MITH T~E A REGISTER 
CONTAINING THE LENG!~.ou Of T~E NEW TABLE ENTRY 
REQUESTED AND XR ~ l CONTAINING A POINTER TO TME 
TABLE CONTROL. WORD OF THE APPRO~RIATE TABLE, THE 
SOUBROUTlNE RETURNS lN XR ~ 1 A POINTER TO THE 
NEWlY CREATED TABLE :NTRY, THE PQRMAT or A TABLE 
CONTROL WORD IS UPPE~ HALr IS A8SOL.UTE LOCATinN 
AND L.OwER HALF IS THE CURRcNT L.SNGTH Or THE TABLE, 

MEAD T 
SREG REG SAVE REGISTERS 
STA TEMP SAVE L.ENGTH REQUESTED 
L. )(I.. 2 0.1 GET CURRENT L.ENGT~ OF TABLE 
A0X2 TEMP ADD REQUESTED L~NGT~ TO GET NEW 
ADX2 l1DU ADD ONE fOR ~INK/LENGTH WORD 
SXL.2 0,1 SAVE NEW ~ENGTM OF TABLE 
ADX2 0,1 ADU CURRENT L.OCATION OF TABLE 

PAGF 

Li::NGT~ 

1569 SBX2 111 SUBTRACT LOCATION QF AOJAClENf TARLF 
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1570 TMI AL.Oe4 TRANSrE~ If NO TABLE MOVING HAS TO 8E DONE 
1571. 
1572 
1573 
1574 AiNC 
1575 
1576 
1577 
1578 
1579 
1580 
1581 
1582 
1583 
1584 

A0X2 
STX2 
L.DX3 
EAX4 
SBAR 
L,OQ 
QLS 
EAX5 
STX5 
CMPX4 
TNC 
EAX5 
MME 
EAX5 

1•100.ou 
Al NC 
TiEND 
**13 
••1 
••,oU 
9 
O,Qu 
*•1 
•• 1 DU 
AL.0C1 
1e4 
M$MREQ 
o,5 

ADD ONE PL.US fXTRA SPACE TO BE ALLOCATED 
SAVE ADDITIONAL. LENGTH NEEDED 
GET AODAESS or END OF TABLES 
GET ADD~ESS OF NEW END OF TABLE IN XR • 4 
STORE CWRRENT ~ENGT~ OF CORE 
AND PUT IT IN Q 
GET LENGTH IN QU 
PUT lN XR ~ 5 fOR HALFWORD OPERATION 
AND STO~E FOR COMPARE 
lS TMERE ENOUGH CORE 
TRANSf"Ellt IV OK 
GET LENGTM Of CORE NEEDFD IN XR .,. 5 
AND TRY TO GET ~ORE CORE 
DID we $ET !T 



T 

005712 777777 6010 00 
005713 000001 1040 11 
0U5714 005722 6000 00 
005715 000000 2360 13 
005716 000000 7560 \4 
0Q57l7 000001 1630 Q3 

ENU OF BINARY CARD oooootoo 
005720 000001 1640 Q3 
005721 OQ5713 7100 00 
005722 005677 22JO 00 
005723 000001 6240 11 
u05724 uooooo 0430 14 
005725 000001 0640 Q$ 
005726 035233 1040 QJ 
005727 OQ5724 6040 00 
005730 005724 6000 OU 
005731 000000 7220 11 
005732 000000 0620 il 
005733 000000 4500 12 
005734 006031 1620 00 
00~735 777777 75;0 1.2 
005736 006010 4420 00 
005737 006010 07JO 00 
005740 000000 7100 10 
005741 000000011001 

005742 
005742 000001 6070 Q4 
005143 005744 7170 00 
005744 006030 5540 DO 
005745 005746 7100 00 

END Op BlNARY CARD 00000101 
005746 006020 75JO 00 
005747 000100 2350 Q7 
OQ575Q 035235 05'0 00 
005751 035215 2210 03 
005752 Oo5765 7100 OU 
005753 000000011001 

005754 
005754 000001 6070 04 
00~755 005756 7170 00 
005756 006030 55~0 00 
005757 0Q576Q 7100 so 
005760 006020 7530 00 
005761 000100 23,0 Q7 
005762 035234 0550 00 
005763 035214 2210 03 
005764 005765 7100 QO 
005765 035214 3200 00 
005766 035234 0400 00 
005767 035215 3200 00 

1585 
1586 AL.0C1 
1587 
1586 
1589 
1590 

1591 
1592 
1593 AL.0C2 
1594 
1595 AL.0C3 
1596 
1597 
15913 
1599 
1600 AL..0C4 
1601 
1602 
1603 
1604 
1605 
1606 
1607 

160B 
1609 SOVF 
1610 
16U 
1612 

1613 
1614 
1615 
161'!> 
1617 

161B 
161~ WOVF 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
162B Off 
1629 
1630 

TNZ 
CMPX4 
TZE 
LDQ 
STQ 
SBX3 

S8X4 
TRA 
L.OX3 
C:AX4 
ASX3 
ADX4 
CMPX4 
TMI 
TZE 
L.XL2 
AOX2 
STZ 
SBX2 
STA 
SXL.2 
1,.REG 
TRA 

!:VEN 
TTF 
XED 
STC1 
TRA 

SREG 
L.DA 
ASA 
L.OX1 
TRA 

EVEN 
TTF 
XED 
STC1 
TRA 
SREG 
L.OA 
ASA 
L.DX1 
TRA 
l..CXO 
ASXO 
L.CXO 

$ERROR 
1,1 
Al..UC2 
0,3 
0 ,4 
11 IJU 

1 1 DU 
Al..0C1 
AINC 
1,1 
0,4 
11DU 
Tit:ND, Dll 
Al.0C3 
Al..0C3 
0.1 
0' 1 
0.2 
TEMP 
""11 ~ 
REG 
REG 
o,o 

1, 1 c 
••1 
OVF'tC 
•-t.l 

OVFR 
so100,0L 
A$S'l'ACK 
USTAcK •DU 
OVF 

11 I c 
••1 
OVFIC 
••1 
OVFR 
•01oOaDL 
OW ORK 
T$WQRK 1 DU 
OVF 
T$WQRK 
A$WORK 
HSTAC:K 

NO ... ERROR 
15 THERE ANY MORE TO MOVE 
TRANSFE~ IF DONE ~OVJNG 
FETCH FROM OLD TABLE LOCATION 
STORE IN NEW TABLE ~OCATlON 
UECRE~ENT SOURCE PO!NTER 

DECREMENT OESTIMATION POINTER 
AND TRY TO MOVE SOME MORE 
GET DfS~LACEMENT IN XR - 3 
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GET POINTER TO CONTROL WORD OF FIRST MOVED TABLE 
MODIFY DESCRIPTOR TO PQtNT To NEW TABLE LOCATION 
STEP TO NEXT DESCRIPTOR 
ARc WE DONE INCREMENTING DESCRIPTORS 
TRANSFE~ tr MORE TO DO 
TRANSFE~ tr MORE To DO 
GET LEN~TM OF TABLE 
ADD CURRENT LOCATION 
ZERO OUT LINK WORD OF FOLLOWING ENTRY 
SU~TRACT LENGTH OP NEW E~EMENT FOR ITS LOCATION 
STORE LENGTM OF NEW ENTRY IN PRECEEnING WORD 
PUT ~OCATION OF NEW ELEMENT IN XR ~ 1 
RESTORE REQISTERS 
ANO RETURN 

CONTINUE tr THERE IS NO STACK OVERFLOW 
CONTINUE XEO CHAIN 
SAVE RETURN ADDRESS 
ANO BREAK XED 

SAVE REr&lSTERS 
GET A O~E tN THF TA~~v rIELD 
AND ANTICIPATE INCREASE IN STACK LENGTH 
GET POINTER TO CONTROL STACK CONTROL WORD 
AND INCAEASE ~ENGTH OP CONTROL STACK 

CONTINUE If THERE IS NO STACK OVERFLOW 
CONTINUE XED CHAIN 
SAVE RETURN ADDRESS 
ANO BREAK XED 
SAVE REGISTERS 
GET A O~E IN THE TA~l..Y FIELD 
ANU ANTICIPATE INCREASE IN STACK LENGTH 
GET POINTER TO WORKING STACK CONTROL WORo 
ANO INC~EASE LENGTH Or WORKING STACK 
GET MINUS BASE Or WORKING STACK 
ANO MAKE WORKING STACK POINTER RELATIVE 
GET MtNUS BASE or CONTROL STACK 



L15?/ 01 U5•2b-72 17, >l.t>3 

i::ND 

END 

uo~ 77 0 U35235 0400 Ou 
Ll05771 uooono 63,'1 00 
005772 005663 7000 00 
005773 035214 221.10 00 
CJF BINARY CARD 00000102 
005774 035234 0400 DO 
005775 03521.5 2200 DO 
005776 035235 0400 00 
005777 006020 07.50 00 
006000 006030 6300 00 
006001 000007710U04 

006010 
006010 uooonooonooo 
006011 000000000000 
006012 ooooooooooou 
006013 000000000000 
006014 oooooooooono 
0Q60l.5 oooonooo"uou 
006016 oonoooooouoo 
006017 000000000000 
006020 000000000000 
006021 ooooooooooou 
006022 000000000000 
006023 ooooooooouoo 
006024 000000000000 
006025 000000000000 
006026 oonooooooooo 
or BINARY CARD 00000103 
006027 
006030 
006031 

006032 
006033 
006034 
0Q6Q35 
006036 
006037 
006040 
006041 
006042 

00t207 
006210 
006211 

000000000000 
000000 000000 
000000 000000 

000000 000000 
oonon3 6360 00 
000000 23!)0 QI 
003767 7000 00 
001677 4500 00 
001614 23'0 00 
001675 7550 00 
030407 63!)0 00 
006207 7100 00 

006Q43 

006411 75:>0 00 
006411 23!>0 56 
006367 6040 DO 

ALG".lL68 

PA~SO 

1631 
1632 
1633 
1634 

1635 
1636 
1637 
Hl38 
1639 

1640 
1641 ~t:G 

1642 OffR 

1643 ovri c 
1644 Tl::MP 
1645 
1646 1 NIT 
1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656 • THE: 
1657 • 
1658 • 
1659 
1660 
1661 
1662 OK 
1663 

PAGF- 46 

ASXO A1iST.ACK ANP MAKE CONTROL STACK POINT~H Rt:LATIVE 
EU 0 GET NUMBER Of W('IRDS To REQUEST ( ... 1) 
TSXO l ULOC ANU ALLOCATE ONf LINK WORD 
L.OXO T$WORK GET BASE Of WORKING STACK 

ASXO A$WORK ANl.J MAKE WQRKtNr, STACK POINTER A~SOLUTE 
1..nxo USTACK GET SASE Of CONTROL Sf ACK 
ASXO US TACK ANO MAKE CONTROL STACK POINTER A8SOLUTE 
LRE:G OVFR RESTORE REGISTERS 
RET OVF!C ANIJ RETURN 

t: I GHT 
OCT o,o;o,o,o,o.o,o 

OCT o,o;o,o.o,o,o,o 

ZERO 
ZERO 
HEAD A 
ZERO PAUSE ~OR ~ATCHES 
EAQ 3 f ILE RErERENCE NUMBER 
l,.DA 01DL DESIRED POINTER S~fTING 
TSXo $SETP ANLJ RESET POJNTfR IN SOURCE F!LF 
STZ EOf RESET E~D Of f lLE FLAG 
l,.OA IN! GET INITIAL [NPUT TAL.LY 
STA IN ANLJ INITIAL.IZE INPUT ROUTINE 
EAA 1iPROG•1 GET POl~TER TO tPRQGt SYNTAX 
TRA OK"'1 AND STAl'tT 
SSS 100 PATCH S~ACE 

POL.L.OWING ROUTINE EVA~UATES THE SYNTAX OF PASS I AND PASS I I 

HEAD A 
CRSM OFF' 
STA s SAVE POtNTER TO CURRENT ALTERNATIVE IN s 
L.OA s, In GET NEXT TMING TO MATCH IN ALTERNATIVE 
nq TRACE If MINUS • TRANSFER TO ACTION 
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A 

006212 006411 2300 00 
006213 035235 7560 56 
006214 005742 7170 00 
U06215 006207 7100 OU 
006216 006411 23;0 00 
006217 777700 31'0 07 

ENP O~ BINARY CARD 00000104 
00o220 006233 6010 DO 
006221 777776 23,0 01 
006222 006207 7100 00 
006223 035235 2350 54 
006224 006411 7550 00 
006225 006216 7100 00 
006226 035235 2350 54 
006227 006411 7550 00 
006230 OQ6207 7100 QO 
006231 000000 2350 Q5 
006232 OQ6562 7000 00 
006233 006257 23'0 00 
006234 006562 7000 00 
006235 006436 2200 00 
006236 035222 0600 00 
006237 OQOOOO 23'0 !O 
006240 U06554 7000 QO 
006241 006267 2350 DO 
006242 006562 7000 00 
006243 000024 3350 ~7 
006244 OQ6256 7550 00 
006245 005164 7000 00 

END 0, BINARY CARD 00000105 
006246 006255 7100 00 
006247 002152 4500 00 
006250 035222 0670 00 
006251 000000 2350 l7 
006252 OQ6554 7000 00 
006253 OQ6256 0540 00 
006254 OQ6245 6040 00 
006255 005653 7100 00 
006256 000000 000000 
006257 0Q6260 0035 40 
006260 101116040101 
006261 103103105120 
006262 l24101102114 
006263 105040116105 
006264 l3012404012J 
006265 131115102117 
006266 114040111123 
006267 OQ6270 0021 40 
oot27o 116105130124 
006271 040123131115 

1664 
1665 
1666 
1667 

PA::>SQ 

1666 NUMAT 
1!16'9 

1670 
1671 
lf-72 
1673 FAIL 
1674 
1675 
16 76 Ei~O 
1677 
1!>78 
1679 EHR 
1680 
1681 El'<RS 
1682 
1683 
1684 
1685 
1686 
1687 El'<Rf 
1688 
1689 
1690 
1691 EHR1 

1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 EHR2 
1100 El'<RC 
1701 EHRS1 
1702 

1703 EHRS2 
1104 

L,OQ 
STQ 
XED 
TRA 
l.OA 
CANA 

TNZ 
L.DA 
TIU 
L.OA 
STA 
TRA 
L.OA 
STA 
TRA 
L.DA 
TSXo 
I.DA 
TSXO 
L,OXO 
AOXO 
L.DA 
TSXO 
L.DA 
TSXO 
1.C A 
STA 
TSXO 

TRA 
STZ 
ADX7 
L.DA 
TSXO 
AOS 
TMI 
TRA 
ZERO 
ULl. YB 
UASCI 

TALL YR 
UASCI 

s 
SUCK,lD 
T$~0VF 
QK ... 1 
s 
=0777700, DL. 

ER~S 

•2 t AU 
QK.,..1 

ST4cK,Ol 
s 
NOMAT 
SUcK,D! 
s 
QK .. 1 
OtAL 
1$XXX 
ERRS1 
uxxx 
MAT1' 
T$STAR 
sc,n 
uxxs 
ERf<S2 
uxxx 
20,nL 
ERHC 
A$PEEK 

ERR? 
UPEEKF 
HlSTAA 
0,7 
uxxs 
ERRC 
ERR1 
P$STOP 

••1,28+1 

GET CURRENT PLACE IN ALTERNATIVE 
SAVI:: IN SUCK 
CH~CK FOR STACK OVERFLO~ 
ANO CONTINUE 

PAGE 

GET PLACE lN ALTERNATIVE OF FAILURE 
SEE IF 4T BEGINNING OF ALTERNATIVE 

SYNTACTIC ERROR ~ GO PRINT ERROR MESSAGE 
GET POINTER TO NEXT ALTFRNATIVE 
AND lRY NEXT ALTERNATIVE 
REPORT rAILURE TO NEXT HIGHER LFV~L 
SAVE PLACE OF RFPnRTED FAILURE 
AND TRV AT ~lGHER LEVEL 

47 

GET PL.ACE IN HIGHF.R ~EVEL TO REPORT SUCCESS 
SAVE AS CURRENT LOCATION IN SYNTAX 
ANO CONTINI.IE 
GET PARAMETER FOR ERROR ROUTINE 
PRlNT E~ROR MESSAGE 
GET TALLY WORD OF MESSAGE 
ANO PRINT lT 
GET LAST MATCH ATTEMPTED 
MAKE POINTER ABSOLUTE 
GET STR!NG POINTcR TO SYMBOL. 
AND PR I NT IT 
GET lALLY ~ORD Of SECOND PART OF MESSAGE 
A~O PRINT JT 
GET A COUNT Or TWENTY 
AND STO~E 
GET NEXT !NPUT SYMBOL. 

NO ~ORE SO STOP 
ACCEPT SYMBOL 
MAKE SV~BOL POINTER ABSOLUTE 
GET fALLY WORD Or SYMBOL 
AND PR I NT lT' OUT 
DECREMENT COUNT 
AND LOO' TEN TIMES 
~ALT AflER PRJNTING ERROR MESSAGE 

7,AN ACCEPTABLE NEXT SYMBO~ IS 

*•1,'16+1 
4,NEXT SVM80LS A~E 
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A r'A::>~ 0 

006272 10211711412.S 
006273 04f11!1112210:> 

END OF BINARY CARD 0000U106 
U06274 006275 0041 4U 1705 I: 1-<1 TALLY~ •+l .. 32+1 
006275 11111411410:> 1706 UASCI 7,ILLEGAL SUBSCRIPT CONSTRUCTION 
006276 1Q71Cl1114040 
006277 1231?.510212..s 
006300 1Q312211112U 
006301 12404010311/ 
006302 116123124122 
0(')6303 125103124111 
U06304 117116015U1t! 1707 OCT 11. 7116015012 
UQ6305 OQ6306 0017 40 1108 l:t-<2 TALL YB *•1'.14+!l 
U06306 111114114ln!:> 1109 UASCl 3, lLL~FGAL MODE 
006307 107101114040 
006310 11511710410!:> 
006311 015012000000 1110 OCT 015012000000 
006312 006313 0040 4U 1'111 E:H3 TALL YB *•1.-3h1 
006313 11111411410'.:> 1112 UASCI 7,lLLEGAL OPERATION OEC~ARATION 
006314 1Q71011l404U 
U06315 117120105122 
00t316 101124111117 
006317 11604010410!:> 
006320 103114101l2C? 
U06321 101124111117 

END Of BINARY CARD 00000107 
006322 116015012000 1113 OCT 116015012000 
0Q6323 006324 0033 40 1714 E~H TAL.L YB •+f .. 26+1 
006324 111114114105 1115 UASCI 6a lLL.EGAL. MOJE DECL.ARU !ON 
006325 107101114040 
006326 115117104105 
006327 04010410510.S 
006330 114H1122l01 
006331 12411111'1116 
006332 015012000000 1716 OCT 015012000000 
006333 006334 0040 40 1117 C:ri5 TAL.l..YB •• (; 31+1 
006334 111114114105 1Y1B UASCI 7J1LLEGAL ST~UCTURE DECL.ARAT10N 
006335 107101114040 
006336 123124122125 
006337 103124125122 
006340 l.05040104105 
006341 103114101122 
006342 101124111117 
006343 U6Q15012000 1119 OCT 116015012000 
006344 006345 0034 40 1720 E: t-(6 TALL YB ··1·;21.1 
006345 111114114105 1121 UASCl 6, l Ll..EGAL, UN l ON DEC~ARH I ON 
006346 107101114040 
006347 125116111117 

END OF BINARY CARD 0000U10B 
006350 11604010410!:> 
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ENLJ 

A 

006351 103114101122 
006352 101124111117 
U06353 116Q1501200U 
006354 006355 0020 40 
006355 11111411410~ 
006356 10710111404U 
006357 106111105114 
006360 10401501200U 
006361 Oo6362 0024 40 
006362 111114114105 
006363 107101114040 
006364 111106040lOJ 
006365 11410112512J 
006366 105015012000 
006367 006377 2210 OJ 
006370 400000 6220 Q1 
006371 024300 5202 S1 
006372 000000 1020 ll 
006373 006375 6000 00 
006374 006540 0110 00 
006375 400000 7000 01 
OF Bl~ARY CARD 00000109 
006376 006210 1100 oa 
006377 006226 000000 
006400 006223 000000 
006401 006417 000000 
006402 U06537 OOOOOQ 
006403 007215 OOOOOQ 
006404 000000 000000 
006405 000000 000000 
006406 000000 OOOOOQ 
006407 000000 00000~ 
006410 000000 000000 
006411 000000 000000 

ALGOL68 

1 '122 
1723 l::t-<7 
1'124 

1125 
1126 EHB 
1'127 

1729 
1729 Tl'UCE 
1130 
1131 
1132 
1133 
1734 
1135 THAC1 

1136 
1'137 THACT 
1?3B 
1139 
1140 
1141 
1142 
1143 
1744 
1745 
1146 
1147 s 
114B * 
1149 .. 
1150 .. 
1'151 SYNTAX 
1152 SETE 
1153 
1154 
1155 
1'156 
1157 Sl:TE 
1'158 
1759 Scl' 
1760 st::Tc 
1161 Sl:fT 
1762 
1763 

OCT 
TALL YA 
\,JASC 1 

OCT 
TALL YB 
UASCI 

OCT 
1..ox1 
EAX2 
RPT 
CMPX2 
TZE 
NOP 
TSXO 

TRA 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 

MACRO 
SET 
1 f' E 
l F'E 
Ul-1..y 
ZERO 
SET 
JNE 
SET 
SET 
SET 
S1 
51 

116015012000 
••1,·15+1 
3, lLLEGAL FIELD 

104015012000 
••1.·19+1 
41 lLLEGAL IF CL.AUSE 

10~015012000 
TRACT,DU 
131072,AU 
10.1,,.-zr: 
0,1 
TRACl 
UXYZ 
1310721 AU 

A'fiOK 
ENU 
f AlL 
MATCH 
Ut:MPTY 
U l DE::NT 

SETE .. 1 
SE'fE,0 1 25 
'#1t,'''3 
•1.~1 
HFA1LH31072 
1 
f#l•,•f,49 
0 
0 
1 
( # 1> 
( #2) 

GET POl~TER TO tN~lBlT TRACE TABLE 
GET ADDRESS OF NEXT ACTION IN XR - 2 
SEt tr ACTION ls IN TABLE 
COMPARE NEXT ACTION WITH TABLE 
TRANSFER I~ ACTJON JS IN TABLE 
PRINT OUT 'fRAC:E 
AND TRANSFER TO ACTION 

CONTINUE TO ANALYZE SVNTAX 

49 
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A PA:SSU 

17b4 S1 ( #J, 
1765 St ( #4, 
1766 lFE SE TT 1 O 
1767 !NE ::iEf,Oe4 
1768 tER~OR #1 
1769 •ERHOR #? 
1770 tERHOR #3 
1171 tERHOR #4 
1772 TALLY *•SETC+3,1 
1173 St::TT SET 1 
1774 S2 ( # 1, 
1775 S2 ( #2) 
1176 S2 (#3) 
1777 S2 ( #4, 
1778 ZERO A$E~D+131072 
1779 SYNTAX (#02). 
1180 ETC (#03), 
1181 ETC (#04), 
1782 E'fC (#05), 
1183 E:TC (#06), 
1784 ETC (#07), 
1185 ETC (#08), 
1186 ETC (#09), 
1'187 ETC ( #11]) t 

(186 E:TC ( #11). 
1789 ETC (#12)1 
1790 ETC ( #13). 
1791 ETC (#14), 
1792 ETC (#15), 
1793 ETC (#16), 
1'94 ETC (#17), 
1795 E:TC (#18), 
1796 ETC (#19), 
1797 ETC (#20), 
1198 ETC (#21), 
1'199 ETC (#22)1 
1eoo ETC (#23), 
1eo1 ETC (#24), 
1802 ETC c #25). 
1eo3 ETC (#26), 
1804 ETC ( #27) I 

1805 ETC (#28),· 
1B06 ETC (#29), 
1807 ETC (#30) 
BOB ENOM SYNTAX 
1"09 51 MACRO 
1810 INE sEn,o,t2 
1811 IDEf T SET 0 
1812 JORP #1 
1B1:5 l F' E '#1'•'*' 
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A 

ENP 

006412 
006413 
006414 
006415 
006416 

000000 000000 
000000 oooouo 
uonooo 000000 
oonooo O()oooo 
000000 000000 

006417 000000 6200 0' 
006420 0Q6436 7400 00 
006421 035222 0600 00 
006422 000000 23~0 10 
006423 006554 0110 00 
or BINARY CARD 00000110 
006424 OQ5164 7000 00 
006425 006216 71uo oo 
006426 0Q6436 1070 00 
006427 OQ6216 6010 00 
006430 002152 4500 00 
006431 uonooo 6200 11 
006432 035222 0600 00 
006433 oonooo 23~0 ~o 
006434 UQ6554 0110 00 

A~Gl'lL68 

PA!:>SO 

1A14 St:TT 
1"15 
1'H6 
1917 St:T 
1816 
1619 SE:TC 
1B20 
1821 St:l 
1~22 
1823 
1e24 s2 
1825 
1R26 St:TT 
1~27 
1el2B 
1~29 St:TT 
11330 
1831 
1B32 
1833 Si::T 
1834 
1,35 
1836 ~t:T 
1837 
1836 
U39 
1e40 St:TE 
1e41 
1842 
1843 MUOE 
1 e44 OP 
1f345 Pi'<IQR 
1B46 lUENT 
1e47 Dt:NOT 
1948 
1849 MATCH 
1850 
1851 
1852 
1853 

1854 
1855 
1656 
1957 
1~58 
1959 
1960 
1861 
1862 

SET 
lNE 
INE 
SET 
IFE 
SET 
lFG 
SET 
lDRP 
ENOM 
MACRO 
I NE 
SET 
IORP 
l F' E 
SET 
INE 
INE 
ZERO 
SET 
lPE 
l FG 
SET 
1 n. 
TAL..LY 
IDRP 
SET 
ENDM 
HEAD 
ZERO 
ZERO 
ZERO 
ZERO 
ZERO 
HEAD 
EAXO 
STXO 
ADXO 
L.DA 
NOP 

TSXO 
TRA 
CMPX7 
TNZ 
srz 
EAXO 
ADXO 
L.DA 
NOP 

1 
f#l•1'•',6 
SET,0,2 
0 
l 12 ;3 
SETC+l 
•#1•, 1 uoooo• 
1 

s1 

SETT,0,15 
0 
#1 
I #1' t '* f 
1 
t#l.•,•••,a 
SET;o,3 
131n72+~ELZc~•SET,#l 
0 
11 2'; 4 
•#1 1 , •uoooo• 
#1•RELZER 
1#1•,•UOOOOt 
#1•111 

SETE+i 
s2 
0 

A 
01AL GET REQUIRED SYMBOL IN XR ~ O 

SAVE ro~ COMPARE 
MAKE lT ABSOL.UTE 

PAGF 51 

MA Tl' 
US TAB 
sc.o 
1$XXS 

GET TALl..Y FOR SYMBOL ATTEMPTING TO MATCH WITH 
PRINT 

PEEK 
NOMAT 
MA TT 
NOMAT 
PEt:Kr 
0. 7 
USl'AB 
SC, n 
uxxs 

PEEK AT NEXT INPUT SYMBOL 
NO MORE INPUT SYMBOLS SO FAILURE 
SEE lF ~EQUIRED INPUT SYMBOL 
NO • Gl~E BAO RETURN 
ACCEPT !NPUT SYMBOL 
GET POl~TER lN XR - 0 
MAKE POINTER ABSOLUTE 
GET TALLY fOR SVMBOL SUCCESSFULLY MATCHED 
AND PRINT IT OUT 



A 

G064J5 uQ6210 7tUn 00 
o IJ 6 4 3 6 u o o on o or) u nu o 
00o437 006461 450~ OU 
006440 006457 7410 oo 
0U6441 000000 2?10 11 
006442 oono~o 6040 'o 
006443 035220 0610 00 
006444 000000 7220 11 
006445 006460 102] 00 
006446 006451 6020 00 
006447 000001 6000 10 
006450 0Q644Q 7100 00 
006451 006460 23~0 00 

ENO OF BINARY CARD 0000~111 
006452 035221 0760 00 
006453 000002 2230 02 
006454 OQ6460 7430 00 
006455 006461 0540 00 
006456 006445 7100 00 
006457 000000 oooouo 
006460 000000 000000 
006461 000000 oououo 
006462 006467 7400 QO 
006463 006461 12un oo 
006464 4QOOOO 2350 OJ 
Oo6465 oooono 1110 10 
006466 777777 6000 00 
006467 000000 7100 00 
006470 U0651Q 7400 00 
006471 oooono 2210 03 
006472 000000 2220 03 
006473 010600 5602 01 
006474 000003 7360 11 
006475 oo65t1 5o~o 12 
006476 OQ6515 7560 00 
006477 uooooo 4110 g3 

END OF BINARY CARO 0000u112 
006500 000044 7370 00 
006501 OQOO~O 57JO 00 
006502 4ooono 23~o QJ 
006503 756000 43~0 OJ 
006504 006516 37~0 00 
006505 000000 5310 00 
006506 006517 07~0 00 
006507 U06515 0750 00 
Oo6510 000000 11on oo 
006511 00~000011~ou 
006512 oooooool4400 
006513 000000012000 
006514 000000010000 

PASSQ 

1~63 

1%4 MATT 
11l165 TL.U 
1966 fL.UO 
1q67 
1668 
1669 
1 ''70 
1871 TL.Lil 
1~72 
1en 
1874 
B 75 TL.U2 

1876 
1B77 
1e7B 
1879 
1880 
1881 I.AST 
1882 l,.t:VEL. 
1883 lJL.L. 
1B84 61..l. 
1!85 
1886 
1B87 
1"88 
1889 GL.LX 
1~90 ~co 

1B91 
1892 
1B93 
1894 
1695 
1e96 
1897 

1B98 
1!99 
1000 
1001 
1902 
1903 
1904 
1905 
1906 t;CDX 
1907 ~CDT 

TRA 
ZFRO 
STZ 
STX1 
L,OX1 
TMI 
ADX1 
L. XL.2 
c;MPX2 
TNC 
TZE 
TRA 
l..DQ 

ADQ 
\,.DX3 
STX3 
AOS 
TRA 
ZERO 
ZERO 
ZERO 
STXO 
L.Xl..O 
L.DA 
ARI.. 
TZE 
TRA 
STXO 
1..DX1 
L.OX2 
RPDB 
QL,S 
8CD 
STQ 
L.DE 

L,. L. s 
f NO 
l. OA 
UF'A 
ANA 
NEG 
ADA 
ADA 
TRA 
DEC 

A'tUK 

ULL 
L, AST 
0,1 
o,o 
UDEF 
0,1 
L.EVEL 
TLU2 
1,0 
Tl,,Uo 
l.t VEL. 

UPROG 
2,Qu 
L,EVEL. 
ULL 
TL,Ut 

GLL. X 
DLL. 
•0400000,ou 
o.o 
$ERROR 

** BCUX 
o,ou 
0, DU 
4,1 
311 
8CDT,2 
BCD'f P 
o,ou 

36 

•04noooe.ou 
••9A25 1 DU 
SUPC 

PAGF 

YES - GIVF OK MFTURN 

INITIALfZE UELTA LL 
SAVE ~OCAYION OF PRECEEDlNG POJNTFR 
~ET RELATIVE POINTER TO TABLE ENTRY 
~O MORE ENTRIES • FAIL RETURN 
MAKE TABLE ENTRy POINTER ABSOLUTE 
GET LEVEL OF TARLf ENTRY IN xR ~ 2 
COMPARE WfTM LEV~L CURRENTLY BEING SEARCHED 
TRANSrER !F MIGHT BE CORRECT SURROUNDING LEVEL 
TRANSF'E~ IF ENTRY OF PROPER LEV~L fOUNO 
TRANSrER !F MUST SKIP Tn NEXT ENTRY 
GET L.EVEL CURRENTLY BEING SEARCHED FOH 

MAKE JNTO ABSOLUTE POINTER TO PROG TARLE 
GET SURROUNDING L.FVEL IN XR - 3 
ANO MAKE IT NEW SEARCH LEVEL 
lNCREME~T NUMB~R OF RANGES ~XITED 
AND C~ECK CURRENT ENTRY AGAINST NEW LFVEL 

SAVE RE1'URN 
GET DE~TA LL IN XR • O 
GET S?GN RlT SET TN A 
SHIFT RIGHT NUMBER OF LFVfLS OUT 
~RROR BECAUSE Too DE~PLY NESTED CONSTRUCTION 
ANU RETURN 
SAVE RETURN 
lNITIA~IZE XR e 1 FOR REPEAT 
INITlA~IZE XR e 2 fQR REPEAT 
CONVERT FOUR DIGITS 
INSERT 3 RllS lN ~ FOR 9 8lT CMARACTERS 
CONVERT ANOTHER DIGIT 
AND SAVE ANSWER 
!NlTlA~!ZE E REGISTER 

MOVE NUMBER INTO A REGISTER AND CLEAR Q 

SEARCH roR lEAD!NG SIGNIFICANT DIGIT 
uET A SIGN BIT IN A 
PROPAGA'E SIGN ACROSS LEADING ZEROS 
GET PRO?ER NUMBER TO SUPRESS ZEROS 
MUST SUBTRACT IT FROM ZERO 

ASCZ ADU 4 ASCII ZEROS 
seDTP ADD CONVERTED NUMBER 
•• RETURN 
aooo164eo,512o,4o96 
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A PA:SSO 

006515 000000 oooouo 1908 tj(.;6TP ZERO 
006516 020020020020 1909 SUPC OCT 0200200?0020 
006517 06006006006U 1910 A:SCZ OCT 060n6n060060 

1Q11 HEAIJ 1 
006520 uooooo oooouo 1912 1 UNT ZERO 
006521 000000 oooouo 1913 FMODE ZERO 
006522 oooono DOOOuO 1914 PUPQS ZERO 
006523 000000 000000 1915 MK ZERO 
006524 oooono 000000 1916 E:T~ ZEHO 
006525 000000 000000 191:r FL.)( ZERO 

ENI) Of BlNA~H CARD OOUOOU3 
006526 000000 oooouo 1918 F 1 X ZERO 
006527 000000 oooouo 191 ~~ i:iUXR zERO 
Oo65Jo 000000 oooouo 1920 BARR ZERO 
006531 000000 oooouo 1921 C~OR ZERO 
006532 oooorio OOOOUQ 1922 CU"1AC ZERO 
006533 000000 OOOOulJ 1923 CL.NC ZERO 
006534 oonono 000000 1924 St:MlC ZERO 
006535 000000 000000 1925 1..t: VE l.. ZERO 
006536 oooono oooouo 1926 CURR ZERO 
006537 006210 7100 oo 1927 EMPTY TRA UOK UO NOTHING BUT GIVE OK RETURN 
006540 OQ6603 7400 00 1929 XYl srxo XRC:T SAVE RETURN 
006541 006612 7570 00 1929 STAQ x Af..l SAVE AQ REG!STER 
006542 006610 2350 00 1Q30 !,.DA XXT GET INITIALIZED OUTPUT TALLY WORD 
006543 OQ6607 7550 00 1931 SU xx2 AND STOAE 
006544 OQ6612 2350 00 1932 L.DA x AC.1 ~ESTORE A REGISTER 
006545 000014 2200 OJ 1933 1..DXO 12,ou GET NUMBER OF DIGITS TO CONVERT lN XR - O 006546 000006 2360 07 1934 xvz1 l..DQ 61DL GET ASC!l DIGtT ZERO SHIFTED RIGHT 
006547 000003 7770 00 1935 Ll..R 3 GET NEXT OCTAL DIGIT IN QL 
006550 OQ66D7 7560 52 1936 STQ xx2,sc AND STO~E IN OUlPUT BUftER 
006551 000001 1600 03 1937 SBXO 11DU DECREM~NT ~UMBER Of DIGITS L.Ef l TO CONVERT 
006552 006546 6010 00 1938 TNZ XYL1 TRANSFER If MORE TO DO 
006553 0Q6571 7100 00 1939 TRA XXl..3 Al.L DONE SO PRINT NUMBER 

ENU OF' BINARY CARO OOOOOU4 
006554 OQ6603 Hoo oo 1 Q41) ~XS SfXO XRET SAVE RETURN 
006555 Oo6612 7570 00 1941 STAQ XAQ SAVE AQ RE~ISTER 
006556 006606 7550 oo 1042 STA xx1 STORE se TALLY WORD 
006557 035223 2200 00 1043 1..oxo UlTAB GET RE~OCAT!ON fOR TALLY WORD 
006560 006606 0400 00 1944 ASXO xx1 MAKE TA~LV WORD ABSO~UTE 
006561 006565 7100 00 1945 f RA XX\., GO ro P~INT ROUTINE 
006562 006603 7400 00 1946 xxx STXO XRl:T SAVE RETURN 
006563 006612 7570 00 194 '.7 STAQ XAQ SAVE AGl REGISTER 
006564 OQ6606 7550 00 1 1HB STA xx1 STORE SC TALLY WORD 
006565 006610 23!.:>0 00 1U9 XXL. 1..0A XXT GET INITIALIZED OUTPUT TALL.Y WORD 
006566 0066n7 7550 00 1950 STA XX2 AND ST01'E 
006567 006606 23!.:> 0 52 1951 XXl,,2 L.DA xx1;sc GET NEXT CHARACTER TO OUTPUT 
006570 006604 6070 00 1952 TTf XXL.1 TRANSFE~ IF THERE IS ONE 
U06571 0066n7 23!.:>0 00 1953 XXL.3 L,DA XX2 GET f!NAL TALLY ~ORO 
01)6572 006614 1750 QJ 1Q54 SBA XBUf",DU SUSTRACf INITIAL VA~UE OF ADDRESS OF TALLY WORD 
006573 000002 73.SO 0 tJ 1955 1,.RS 2 MOVE CHARACTER POSJTlON TO Q 
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1 f->A.:iSQ 

lJ Ll t 5 14 0 u I) 0? 0 131n 0 IJ 19,6 ARS H CONCATENATE WI HI NUM~ER OF llllORDS IN MFSSAGE 
(J (If, 7 5 000010 131n oo 1957 L..LS 2+6 GET 1~UM8~R OF CHARACTERS IN T All Y FI E:L 0 
u [J t. 5 7 6 UQ0100 07~0 01 1959 AOA :0100,DL ADO ONE TO TAL.L Y COUNT 
CJtH577 u o fl6n l 7510 Ob 1959 STCA XXl..4106 STORE TALL. Y COUNT IN TALLY lllORD 
(J ll 6 6 J 0 0Q2623 7oon OtJ 1960 TSXO ~ 'fT ~1 L: AL I.. BUF"FEREO TTY OUTPUT ROUT INF 
U06601 006614 0000 40 1961 XXL4 TALLY8 xHur.n,o 

ENlJ UF BINARY CARD 001)0U115 
U06602 006612 2370 00 1962 L.DAQ XAQ ~ESTQRE A AN!) Q ~EGISTERS 
006603 000000 7100 00 1963 XKET TRA •tt ANO RETURN 
UQ6604 OQ6607 75~0 52 1964 xx~1 STA xx2.sc STORE JN OUTPUT SfRlNG 
006605 UQ6567 11un QO 1965 TRA XXL2 AND L,OOPI' 
006606 uooooo oooouo 1966 XXt ZERO 
006607 OOOOl'IO 000000 1967 XX2 lERO 
006610 0Q6614 0000 42 1968 XXT TALLYt3 XHUF",<1 1 2 START HTER CR/LF 
u06611 00000001100 I 

0U661~ 1969 EVEN 
006612 ooooooooouou 1970 XAQ OCT o,o 
006613 000000000000 
006614 015012000000 1971 XdUF OCT 015012000000 

nu601; 1972 SSS 100 
006761 1973 SSS 100 PATC~ S~ACE 
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1 PAS<; 1 

1Q74 TTL.s PASS 1 
Ou7125 000000 22UO 0 .s 1975 SJZ L..DXO 0' uu GET A HALF WORD ZERO 
007126 oonooo 7400 O' 1976 STXO 01AL ZERO OUT OESIGNATEO UlCA TtON 
lJ07127 ll 0621. 0 HOO 00 1977 TRA UOK AND EXIT 
007130 400000 2200 03 1978 ~MO 1.,DX 0 =0400000,ou GET A MINUS ONE 
UQ7131 oooono 7400 o~ 1979 STXO 01AL STORE IN DESIGNATED L,OCATlON 
UQ7132 OQ6210 7100 00 198() TRA A$0K AND EXIT 
(J 07133 000000 4500 Q5 19Bt CL. E Al'~ STZ O,AL ZEHO OUT WORD SPECIFlFD BY ARGU~ENT 
007134 0Q6210 7100 00 U82 TRA A$0K AND EXIT 
007135 006520 2200 00 1983 Sll 08 L.n.i<o Io l\JT lS TMERE AN InENllFIER ALREAoV STnRr:o 
007136 007142 60DO OU 1984 TZE ST l n NO .. CHJ STORE !DENTlF"lFR 

ENU OF Blr-.JARV CARD 00000~16 
007137 400000 2200 Q.S 1985 L.Dxo :a04ooooo,ou GET A BAD lOENTtf IER 
007140 U06520 7400 00 1986 STXo lDNT AND STO~E AS IDENTIFIER 
007141 006210 7100 00 1987 TRA UOK AND EXIT 
007142 006520 7470 00 lQBB 5Tl D STX7 lD'H STORE L.AST READ IDENTIFIER l N IDNT 
007143 006210 7100 '10 198'9 TRA UOK ANU EXIT 
007144 006520 2200 00 199D Ut:CL.C LDXO IDNT 15 THERE AN lDENTIFIER STORED 
l.JQ7145 006210 6040 00 1991 TMl A$QK NO ~ BAD IDENTIFIER ~ NO LABEL 
007146 006210 6000 00 1992 TZE OOK NO lDENTIPlER SO NO LABEL 
007147 007676 7100 OD 199,3 TRA OECL GO DECLARE IDENTIFIER AS LABEL 
001150 035234 0110 54 1994 Del. NOP HWORK,Dl DE~ETE TOP Of WORKING STACK 
007151 0Q6210 7100 00 1995 TRA A'li OK AND EXIT 
007152 000000 2360 05 1996 PUSH L,.DQ 01AL fETCH INDICATED DATA 
007153 035235 7560 ,6 1997 STQ USTACK, ID AND SAV!: IN CONTROL STACK 
007154 005742 7170 00 1998 XED U Sn Vf CHECK FOR STACK OVERFLOW 
007155 006210 7100 00 1999 TRA UOK AND EXIT 
007156 035235 2360 §4 2noo PUP l,.OQ A$STACK,DI FETCH TOP or CONTROL STACK 
007157 000000 7560 g5 2001 STQ O,AL AND STORE IN INDICATED LOCATION 
007160 0Q6210 7100 00 2002 TRA UOK AND EX IT 
007161 035235 

0110 '" 2003 Dt:LS NOP A'tSTACK.Dl DELETE ONE WORD fROM THE CONTROL STACK 
007162 006210 7100 00 2004 nu HOK ANLJ EXlf 
007163 035234 2200 00 2005 MARK L.DXO U WORK GET CUR~ENT POSf TtON OF WORKING STACK POINTER 
007164 035214 1600 QO 2no6 SBXO nwoRK MAKE IT REL.ATIVE 

E Nll or BINARY CARD OOOOOU7 
007165 035235 7400 ,6 2no1 STXO US TACK• l D ANU STORE IN THE CONTROL STACK 
007166 0 05742 7170 00 200B XED usovr CHECK FOR STACK OVERfLOW 
007167 006210 7100 00 2009 TRA A$0K AND EXIT 
uo717o 035234 2200 OD 21'110 MHNGE L.OXO OW ORK GET CUR~ENT WORKING STACK POINTEM 
007171 035214 1600 00 2011 SBXO T$ WORK MAKE IT REI.HIVE 
007172 006523 7400 00 2!H2 STXO MK ANO SAVE AS MARK JN STACK 
007173 006210 7100 00 2~13 TRA Ai OK ANO EXIT 
007174 000001 63!::>0 00 2014 EVOID EU Mi Vo ID GET A V~ln MODE IN A 
007175 035234 7550 56 2015 STA HwoRK,ID STORE IT IN THE WORKING STACK 
007176 005754 7170 00 2,,16 XED nwovr C~cCK FOR STACK OVERFLOW 
007177 0Q6210 7100 00 2n11 TRA OOK AND EXIT 
U0720Q 035234 2200 00 21'l1!3 SAVE L.DXO U WORK FETCH ~ORKING STACK P0INTER 
007201 777777 2360 10 2019 L.DQ ... 1, n FETCH TOP OF" WORKING STACK 
007202 000000 7560 05 2n20 STQ 01AL ANO STORE IN DcSIGNATEo LOCATION 
U07203 006210 7100 oo 2r'l2t TRA A$0K AND EXIT 



1 

UQ72J4 035234 220~ 00 
Oo72us oonooo 2360 a' 
007206 035234 7560 ,6 
007207 0Q5754 7170 00 
007210 006210 71UO 00 
007211 006520 23;0 00 
007212 035234 75'0 56 

ENW UV BINARY CARD OOOOU118 
007213 005754 71/0 00 
007214 006210 71on OU 
007215 005164 7000 00 
007216 006216 7100 00 
007217 000112 1070 OJ 
007220 006216 6020 00 
001221 002152 4500 00 
007222 000000 6200 17 
007223 0352~2 0600 00 
001224 oooono 23;0 10 
001225 uo6554 0110 oo 
001226 006210 11on oo 
007227 035234 2200 00 
007230 035214 l6UO 00 
007231 035235 1600 ,4 
007232 000002 63,0 10 
007233 000001 7310 00 
007234 007303 7550 00 
Oo7235 035216 2210 OJ 
007236 005663 1000 00 
001237 035216 1610 00 
007240 000000 6240 11 

ENU Of BINARY CARO 0000~$19 
007241 007304 7410 00 
007242 007303 23'0 00 
001243 035217 22l0 03 
007244 005663 7000 00 
007245 000000 6230 11 
007246 035217 1630 00 
007247 007305 7410 00 
007250 035216 2220 00 
007251 001Jn4 0420 oo 
007252 007303 23,0 00 
007253 000014 7310 00 
007254 000000 6200 05 
007255 007305 4400 00 
001256 016757 6350 ao 
007257 OQ7304 75'0 56 
007260 016757 63,0 00 
007261 OQ7305 75~0 56 
007262 035235 2260 '1 
007263 035214 0660 00 

2ti22 t-<t:ST 
2023 
2024 
21'125 
2026 
2027 TAG 
21'128 

2029 
2030 
21'131 lJJENT 
2f!32 
2ti33 
2~34 

2n35 
2n36 
2037 
2n3B 
2039 
2040 
2~41 C:::IT 
2042 
2043 
2044 
2045 
2~46 
2!'147 
2048 
2049 
21'150 

2051 
2052 
2t153 
2054 
21'.155 
2056 
2057 
2058 
2059 
2!'.!60 
2061 
2062 
2'J63 
2064 
2065 
2066 
206'1 
2068 
2069 

LDXO 
LOlil 
STQ 
XEO 
TRA 
L.DA 
STA 

XED 
TRA 
TSXO 
TRA 
CMPX7 
TNC 
STZ 
EAXO 
ADXO 
L.DA 
NOP 
TRA 
1.DXO 
SBXO 
ssxo 
EAA 
ARS 
STA 
L.DX1 
TSXO 
SBX1 
EAX4 

S'fX1 
l..DA 
L.DX1 
TSXO 
EAX3 
SBX3 
STX1 
L.DX2 
ASX2 
L.DA 
ARS 
EAXO 
SXL,O 
EAA 
STA 
EU 
STA 
L.OX6 
ADX6 

PASS 1 

A'l!WORK 
OaAL 
AiwoRK,ID 
UWOVF 
A$0K 
lDNT 
A$WORK 1 ID 

HWOVF 
A'liOK 
HPEEK 
A$NOMAT 
A'&TABLE,DU 
A$NOMAT 
AiPF.EKF 
0,7 
USTA8 
osc,o 
uxxs 
AiOK 
UWORK 
Hi WORK 
USTACK 1 DI 
2,0 
1 
CSh 
HMODE,OU 
TULOC 
T:fiMODE 
0.1 

CSTM 
CSTA 
UBOUND 1 0U 
TULOC 
0,1 
UBOUND 
CSTs 
UMODE 
CSTM 
CSTA 
12 
01AL 
CS Ta 
M$STRCT 
CSTM 1 IO 
8$S'fRCT 
CSTR11D 
US TACK 1 I 
UwORK 

fETCH WORKING STA~K PnINTER 
FETCH DESIGNATED LOCATION 
ANU STORE ON WORKING STACK 
CH~CK FOR STACK OVERFLOW 
ANU EXIT 
FETCH SAVED lDENTf~IER 
STORE ON WORKING STACK 

CMECK FOR STACK OVERfLO~ 
ANU EXJT' 
PEtK AT NEXT JNPUT SYMBnL 
NO MORE INPUT ~ FAILURE 
CAN SVMBO~ BE AN IDENTIFIER 

PAGF 

TRANSFER If lN PERMANENT PART OF TA8Lf 
ACCEPT SY~BOL. 
GET POINTER JN XR • 0 
MAKE POINTER ABSOLUTE 
GET TALLY FOR IDENTIFIER SUCCESSFULLY M~TCHED 
PRINT 
AND GIVE SUCCESSfUL RETURN 
GET CURRENT WORKING STACK POINTER 
SUBTRACT RASE or WQRK TO GET L~NGTH 
SUBTRACT LENGTH WHEN STACK ~AS MARKED 
GET L.ENGTH + 2 TO A REGISTER 
GET NUMBER or F!EL.oS • 1 IN A RFGISTER 
ANO SAVE L6NGTH or TARLF ENTRJES 
GET POINTER TO MODE TABLE CONTROL WCRn 
AND ALLOCATE SPACE IN THE MODE TABLE 
MAKE POINTER TO TABkE ENTRY RELATIVE 
SAVE RELATIVE POINTER TO MODE TABLE ENTRy 

A~U SAVE 
GET LENGT~ Of BOUND TABLE ENTRY 
GET POlNTER TO BOUND TABLE CONTROL WORD 
AND ALLOCATE SPACE IN THE BOUND TABLE 
SAVE POINTER TO BOUND TABLE ENTRY IN XR • 3 
ANU MAKE IT RELATIVE 
AND SAVE PQJNTcR To BOUND TABLE ENTRY 
GET ADD•ESS Of BASE or MODE TABLE 
AND MAK! MODE TABLE ENTRY POINTER AASOLUTE 
GET LENGT~ or TABLE ENTRIES 
POSITION rOR TALL.V IN ID WORD 
PUT JN MAL~ WORD REGISTER 
ANU STO~E TA~lY IN BOUND ENTRY POINTER 
GET HEA~ER roR MODE 1A8lE ENTRY 
ANP STO~E IN MOOE TABLE ENTRY 
GET HEAeER POR BOUNO TABLE ENTRY 
AND STO~E lN BOUND TABLE ENTRY 
GET RE~ATIVE POINTER TO WORK WHEN MARKED 
AND MAKe IT ABSOL.UTE 



U15?7 lJl ll5Q26-72 17,863 ALGOL68 PAGE fj 7 

1 PASS 1 

007264 007306 7460 OU 2ri 7 a STX6 CSTT AND SAVE AS TALLY WORn 
007265 007306 2350 §6 21'!71 C~Tl 1..DA c;sn,10 GET NEXT DECLARER FROM WORK 
007266 OQ7306 2200 !;6 2072 L.DXO CSTT,tD GET COR!SPONDtNG TAG fRnM WORK 

ENl.l OF BINARY CARD oooou120 
007267 OQ7 3l'l4 7550 !H 21'73 STA CSTMtl STORE MODE IN MCOE TARLE 
007270 007304 4400 56 2074 SXL,O CSTM,JD ANU STO~E CORESPONOING TAG IN MODE TABLE 007271 000000 6350 05 2075 EAA O,AL GET BOUND INFOR~ATION IN AU 
007272 007305 7550 56 2076 STA CSTR, ID AND STO~E IN BOUND TABLE 
007273 0Q7265 6070 00 2077 TTF CSTt TRANSFE~ IF MORE f IELDS TO PROCESS 
007274 035234 0110 §4 2078 NOP A$~1jRK,Dl UEl.,ElE A WQRD FROM THE WORKJNG STACK 
007275 035234 1060 00 21'79 CMPx6 OW ORK is STACK nELEfEO RACK TO THE MARK 
007276 007274 6'010 00 2nso TNZ ... 2 TRANSF'Ellt !F MORE TO REMOVE 007277 035234 7440 u 2081 STX4 uwn~K,I AND STO~E STRUCTURE MOOE 
007300 035234 HJO ,6 2082 SXL3 UWORK,ID AND STORE SfRUCfURE BOUND 
007301 005754 7'170 oo 2083 XED nwovr C~ECK fOR STACK OVERFLOW 
007302 006210 7100 00 2084 TRA A$0K AND EXIT 
007303 000000 000000 2085 CSU ZERO 
007304 000000 c100000 2086 C:;)TM ZERO 
007305 000000 oooouo 2081 CS•B ZERO 
007306 000000 000000 2088 csn ZERO 
007307 000000 6200 H 2089 CNVRT EAXO 0,1 GET POl~TF.R lN XR • 0 
001310 035222 0600 00 2090 AOXO USTAH MAKE POf NTER A8SO~UTE 
001311 000000 2350 10 2091 L.DA use, o GET STRING f A~LV WORD OF NUMBER 
007312 007331 7550 00 2092 SH CNVA AND SAV! A COPY 
007313 035223 2200 00 2093 L.DXO TU TAB GET BASE OF' lDENTIF"IER TABLE 
007314 007331 0400 00 2094 ASXO CNVA ANO MAKE S1RING TAL.LY ~ORD ABSOLUTE END Of BINARY CARD 00000\21 
001315 007331 2350 52 2095 L.DA CNVA,SC GET ,,~ST CHARACTER or STRING 
007316 000060 1150 Q7 2n96 SBA =0060,DL. SUBTRACf AN ASCII ZERO 
007317 777717 6040 00 209'1 TMI SERR OR ERROR • NOT A D!G!T 
007320 717777 6000 QO 21'98 TZE $ERROR ERROR ~ ZERO IS lLLEGAL 
001321 000012 U'O 01 2"99 CMPA 10 •Di.. SEE IF rtRST CHARACTER IS A DIGIT 
001322 777777 6050 00 2100 TPL. $ERROR ERROR • NOT A DIGIT 
001323 000000 6200 0 2101 EAXO 01AL PUT VA~~E Of DIGIT IN XR • 0 007324 0352H '.7400 u 2102 STXO UWORt<, ID AND STO~E ~ESUL.T 
007325 005754 7170 00 2103 XED UWOVF CMECK fOR STACK OVERFLOW 
007326 007331 0110 ,2 2104 NOP CNVA 1 SC SEE lF' A Sl~GLE DIGIT IN STRING 
007327 777777 6070 00 2105 TTF $ERROR ERROR • TOO MANY CHARACTERS IN STRING 
007330 OQ6210 7100 00 2106 TRA OOK AND ex If 
Ci07331 000000 000000 2107 CNVA ZERO 
007332 000002 23,0 03 21oe EHEF" 1..DA 2,ou GET L.ENGTlol Clf' ENTRY l N MODE TABLE 
007333 035216 2210 03 2109 L.0X1 T$MO DE 1 tjU GET PO!NTER TO MODE TABLE CONTROL. WORD 
007334 005663 7000 00 2110 TSXQ TULOC AND ALLOCATE MEMORY IN MODE TABLE 007335 016762 6350 00 2111 EAA M$REF GET HEADER WORD FOR MOOE TABL.E ENTRY 
U07336 000000 l550 11 2112 STA 0.1 ANLJ STO"E lN MOOE TABLE ENTRy 
007337 035234 2350 54 2113 L.DA A$WQRK 1 Ell GET MODE THAT lS TO BE REFERENCED 
007340 000000 63,0 01 2114 EAA o,Au Cl.E:AN OF'F SOUND INFORMATION 
007341 000001 75'0 11 2115 STA 111 AND STO~E IN MODE TABLE ENTRY 
007342 035216 1610 00 2116 SBX1 UMOOE MAKE MODE TA8L~ ENTRY RFLATIVE 

END Uf BINARY CARD 00000122 
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1 PASS 1 

Ufl7343 035234 7410 'fo 2117 STX1 A'J;W('JRK, ID Al\JU STORE IN LoJORK WITH fiLIJ dOlJNfl INFO 
007344 uo~7'54 lt /LJ 00 2118 xrn UWOVF CH~CK FOR STACK OVERFLOW 
007345 U06210 71t.J0 Ou 2119 TRA HOK AND EX IT 
0()7346 uo6522 22on OU 2t20 I: r'OE f\J LDXO PDPnS GET PROCEIJURE DFNOTATJO~ FLAG 
Ou7347 CJQ7434 0010 ou 2121 TNZ E:PDF' TRANSF"C:~ IF NOT A PROCtDU~E OENOTATJON 
007350 OQ6534 220 ('l 0 (J 2122 LDXO SEMIC CHcCK SEMICO~ON COUNT 
lJ07351 777777 6010 OU 21.23 TNl iERROR SPiOULD BE ZERO 
007352 0Q6533 22011 OU 2124 LDXO CL.NC CHcCK COLON COUNT 
007353 777777 6010 00 2125 TNZ URROR s~oui..o BE ZERO 
007354 OQ6523 22on 00 2t26 L.OXO MK GET PLACE WHERE WORKING ST ACK \.JAS MARKED 
007355 fJ35214 0600 00 2127 ADXO UwORK MAKE IT ARSOL.UTF 
007356 OQ7456 7400 00 2,28 STXO EPDD ANlJ SAVE 
UQ7357 035234 2210 OU 2129 L.DX1 UWORK GET CUR~ENT WORKING STACK PO!NTF~ 
ll0736Q 007456 1610 I') 0 21.30 SBX1 l::PUD GET ADDEO LENGTH OF WORK SlNc~ ~ARK 
007361 oooon1 63~0 11 2131 EAA 1,1 ADU ONE ANO PUT IN A REGISTER 
007362 CJQ0023 7310 OU 2132 ARS 1•18 UIVIDE BY 2 A~D PUT HI AL 
007363 000006 73~0 00 2133 AlS 6 PUT IN TALLY FlEL.n Of WORD 
007364 000002 07~0 Ol 2134 ADA 2 1DL INCREMENT OF 2 IN AD MODIFICATION 
0Q7365 OQ7456 7550 00 2135 STA EPOO STORE AS TALLY WORD 
007366 035234 0110 ,4 2136 NOP UWORK,Dl DELETE MOOE OF RESULT OF PROcFoURE 
007367 000000 2210 10 2137 t: 1'101 l.,DX1 o.o GET DEC~ARER JN XR • 1 
0Q737Q 035216 0610 00 2138 ADX1 UM ODE GET A8SOLUTE POINTER TO MOOE TAHLE 

ENU or BINARY CARO 00000123 
007371 oonooo 2230 u 2139 L.DX3 011 GET MODE TYPE H.! XR "' 3 
007372 016762 1030 03 2140 r;MPX3 M!!>Rer,DU IS IT A REFERENeE MODE 
007373 777777 6010 00 2141 TNZ $ERROR NO ... MUST BE IN A PROCEDURE 
007374 000001 22~0 u 2142 1..0X2 ltl DEREFERENCE MODE 
007375 000000 H2n ~o 2143 STX2 o,o ANU RFSf ORE IN DECL4RFR 
007376 000002 0600 QJ 2144 ADXO 2, DU $l~P TO NEXT DECLARER 
007377 035234 1000 00 2145 CMPXO A\WORK AR~ T~ERE ANY MnRE DECLARERS 
007400 OQ7367 6040 00 2146 TMI t:PD1 TRANSFEllt IF MORF 
0Q7401 OQ7634 7000 00 2t47 TSXO OEC !A OEC~ARE AL~ FORMAL PARAMETERS 
007402 006523 22UO 00 2t4B l..DXO MK GET Pl.ACE W~ERE WORKING STACK WAS MARKED 
007403 035235 7400 !;6 2149 STXO A$STACK 1 ID STORE IN CONTROL STACK FOR EPRQC 
007404 035234 0110 !J6 2150 NOP A$WQRK 1 10 RESTQR~ MOUE OF RESU~T OF PROCEDURE 
007405 035214 0600 00 2t51 AOXO UWORK MAKE tT ABSOl..UTE 
U07406 uo7455 74UO 00 2152 STXo EPUS STORE AS SOURCE ADDRESS 
0Q7407 007456 Hoo oo 2153 STXo EPDO STORE AS DESTINATION ADDRESS 
007410 007455 2350 5..5 2154 EPD2 L.DA EPOS,AD uET NEXT DECLARER 
007411 000000 6350 01 2155 E:AA 01AU PEL.ETE BOUNDS INFORMATION 
007412 007456 7550 56 2156 STA EPD0 1 1D AND STO~E BACK IN WORK 
007413 007410 6070 00 2157 TTF' EPD2 A.NU 'fRA~SrER IF MORE TO DO 
007414 007456 2200 00 2158 L.DXO E:PDD GET CU~RENT WORKING STACK END 
007415 007417 7100 oo 2159 TRA EPD4 TRANS~E~ TO SMORTEN WOR~ING STACK 
007416 035234 ouo 54 2160 EP03 NOP UWORK,Dl DELETE A WORD FROM WORK 

E NlJ UF' BINARY CARD 00000124 
CJ07417 035234 1000 00 2161 f:P04 CMPXO uwoRK DONE ENOUGH 
001420 007416 6010 00 2162 TNZ EPDJ NO ,. L.OOP 
007421 OQ7503 7000 00 21.63 TSXO EPRoc MAKE INTO PROCEDURE MOOE 
007422 035235 2350 54 2164 l..DA US'TACK, DI GET VA~UE or pUSHEO MK 



1 

007423 0065?.3 75'0 00 
007424 0352J4 23'0 54 
007425 007456 75,0 00 
Oo7426 4ooono 01'0 OJ 
007427 000022 7710 00 
007430 010066 70UO 00 
007431 007456 23'0 00 
007432 035234 75'0 5b 
007433 006210 7100 00 
007434 035234 0110 54 
007435 006534 2340 00 
007436 OQ744Q 6000 00 
007437 007634 7000 00 
00744Q 006523 2200 00 
007441 035214 0600 00 
007442 035234 1000 00 
007443 007446 6000 00 
007444 035234 0110 ~4 

ENU or BINARY CARD 00000125 
007445 OQ7442 7100 00 
007446 035235 23'0 54 
007447 006523 75,0 00 
007450 006531 23'0 Q7 
007451 010066 7000 00 
007452 000001 63,0 00 
007453 035234 75,0 §b 
007454 006210 7100 00 
007455 000000 0000 Q2 
007456 000000 000000 
007457 000002 23'0 OJ 
007460 035216 2210 03 
007461 005663 7000 00 
007462 016773 6350 00 
001463 oooono 7550 11 
007464 006520 2350 00 
007465 000001 75'0 tl 
007466 035216 1610 00 
007467 035234 7410 51 
007470 000002 2350 03 
007471 035217 2210 OJ 
007472 005663 7000 00 

ENP or BINARY CARD 00000126 
007473 016773 6350 00 
007474 000000 7550 11 
007475 006520 2350 00 
007476 000001 7550 11 
007477 035217 1610 00 
007500 035234 4410 56 
007501 005754 7170 00 
007502 006210 7100 00 

A\.GOL.68 

2165 
2166 
2t67 
2168 
2169 
2170 
2171 
2t 72 
2173 
2174 1::t-Jrff 
2175 
2176 
2'77 
2178 E::i"OFO 
2179 
2180 EPDF1 
2181 
2182 

2183 
2184 E:POF2 
2185 
21. 86 
2181 
2188 
2189 
2190 
2191 E~DS 
2192 E~DD 
2193 MM! 
2194 
2195 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 

2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 

STA 
1,.DA 
SU 
ADA 
ARl. 
TSXO 
L,.DA 
STA 
TRA 
NOP 
SZN 
TZE 
TSXO 
L.OXO 
ADXO 
CMPXO 
TZE 
NOP 

TRA 
I.DA 
SU 
L.DA 
TSXO 
EAA 
STA 
TRA 
TALI.YD 
ZERO 
I.DA 
L.DX1 
TSXO 
EU 
STA 
L.CA 
STA 
SBX1 
STX1 
I.DA 
L.DX1 
TSXO 

EAA 
STA 
L.OA 
STA 
SBX1 
SXL.1 
XED 
TRA 

PASS 1 

MK 
UWORK,01 
cPDn 
:0400000,DU 
18 
ER1~GA 

EPUn 
AiwoRK,ID 
A$0K 
A$WORK 1 0I 
SE MIC 
E:PDF"O 
DECIA 
MK 
UWORK 
A$WORK 
EPOF"2 
AiflWO~K,r.ll 

E:POF1 
US'fACK 1 DI 
MK 
CLOR 1 DL. 
ERNGA 
M$V01D 
UWORK,ID 
HOK 
0. 0 .. 2 

2, L)lJ 
HMO OE 1 DU 
BALOC 
M$MMl 
0,1 
lDNT 
1,1 
T'!iMODE 
A$WORK 1 l 
2,ou 
UBoUNO, DU 
UALOC 

i:UMMI 
0,1 
1 nNl' 
1.1 
Ut:H'lUNO 
A'OIOHK, ID 
Hwovr 
A$0K 

PAGF 

AND RESTORE MK 
GET MODE OF PROrEnuRE DENOTATION IN A 
AND SAVE 
SET T~E SIGN AlT AS FLAG FOR RANGE TYPE 
MOVE TO LO~ER HALF OF WORD 
EXIT PROCEDURE DcNOTATION HANGE 
RECOVER MOOE OF PROCEDURE DENOTATION 
AND PUSW ~N TOP OF WORKING STACK 
AND EXIT 
UE~ETE PSEUDO MODE OF R~SULT 
ARc THERE ANY SEMICO~ONS IN THIS RANGE 
NO - no NOT DECLARE ANY IDENTIFIERS 
D~C~ARE ALL DECLARATIONS FOR THIS RANGE 
GET P~ACE WHERE WORKING STACK WAS MARKED 
MAKE IT ABSOl,.,UTE 
T~ROUGH DEL,ETING 
YES .. T~ANSFER 
DELETE A WORD FROM THE WORKING STACK 

AND L.00,_ 
GET VALUE OF PUSMEO MK 
AND RESTORE MK 
GET TYPE OF RANGE IN AL 
EXIT C~OSED EXPRESSION RANGE 
GET A VOID MODE IN A 
AND PUSH ON TOP Of WORKING STACK 
AND EXIT 

GET ~ENGTH OF ENTRY lN MODE TABLE 
GET POINTER TO MODE TABLE CONlRO~ WORD 
AND ALLOCATE MEMORY IN MODE TABLE 
GET HEADER WORD fOR MODE TABLE ENTRV 
AND STORE IN MOOE TABLE ENTRY 
GET lOENT!VIER DESCRIPTION 
AND STO~E IN MODE TA~LE ENTRY 
GET RE~ATIVE MODE TA8LE ENTRY POINTER 
AND STO~E ON WORKING STACK 
GET L.ENGTM OF ENTRY lN BOUND TABLE 
GET POINTER TO BOUND TABLE CONTROL WORD 
AND ALLOCATE MEMORY IN ROUND TABLE 

GET HEADER WORD fOR ~OUND TABLE ENTRY 
AND STORE IN BOUND TABLE ENTRY 
GET IDE~TIFIER oEScRIPTION 
ANO STO~E IN BOUND TABLE ENTRY 
GET RELATIVE BOUND TABLF ~NTRY POINTER 
AND STORE ON WORKING STACK WITH MODF !NfO 
CMECK FOR STACK OVERFLOW 
AND EX IT 

59 



1 

uu75u3 017on1 63,o no 
007504 U07513 71u0 00 
007505 017001 63'0 OU 
007506 007513 7000 00 
007507 006210 7100 oo 
007510 017007 63,0 00 
007511 007513 7000 00 
uo7512 uo6210 1100 rro 
007513 007556 75'0 00 
007514 007553 7400 00 
007515 U35234 2200 00 
007516 035214 1600 QU 
007517 035235 1600 ,4 
U0752Q 000001 63'0 10 

END Of BINARY CARD 000001~7 
007521 007554 7550 00 
007522 035216 2?10 03 
007523 OQ5663 7000 00 
007524 000000 6230 11 
007525 007554 2350 OU 
007526 000014 7310 00 
001527 007554 75,o no 
007530 OQ7554 7410 ~O 
007531 0352~5 22on 51 
001532 035214 0600 ao 
007533 007555 7400 00 
007534 0Q7556 2350 00 
007535 007554 7550 ;6 
007536 007555 23'0 56 
007537 000000 63'0 01 
0Q754Q 007554 75'0 ,6 
007541 uo7536 6o7n oo 
007542 035235 2260 51 
007543 035214 0660 00 
Oo7544 035234 0110 ,4 
007545 035234 1060 00 
007546 OQ7544 6010 00 

ENU Op BlNARY CARD 00000128 
007547 035216 1630 00 
007550 000000 6350 13 
007551 035234 7550 ,6 
001552 005754 7170 00 
007553 000000 7100 00 
007554 000000 000000 
007555 000000 000000 
001556 oooono 000000 
007557 000004 2350 03 
007560 035220 2210 03 
007561 005663 7000 00 
007562 0Q6412 63~0 00 

2?13 l:PROC 

2?14 
2215 E:r1R 
2216 
2217 
2218 Cl.JN 
2219 
2220 
2221 E:iJR1 
2222 
2223 
2224 
2225 
2226 

2 ::>2 7 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 CUN1 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2~48 

2249 
2250 
2251 
2252 
2253 CUNX 
2254 CUNA 
2255 CUNB 
2256 CUNH 
2251 Dt:CM 
2258 
2259 
2260 

t:AA 
TRA 
EAA 
TSXO 
TRA 
EAA 
TSXO 
TRA 
STA 
STXO 
1..nxo 
SBXO 
SBXO 
EAA 

SU 
L,DX1 
rsxo 
EAX3 
L.OA 
ARS 
STA 
STX1 
L.OXO 
ADXO 
STXo 
I.DA 
SU 
L.DA 
E:AA 
STA 
TTf 
L.DX6 
ADX6 
NOP 
CMPX6 
TNZ 

SBX3 
EU 
STA 
XED 
TRA 
ZERO 
ZERO 
ZERO 
I.DA 
1,,DX1 
TSXo 
EU 

PA::iS 1 

M'iiPROC 
t:PH1 
M~PROC 
t:PR1 
A$0K 
M'fiUNlON 
cPH1 
A$0K 
CUN~ 

CUNX 
UWOHK 
T$WORK 
HSTACK,DI 
1,0 

CUNA 
HMO DE 1 DU 
T'bALOC 
u,1 
CUNA 
12 
CUNA 
CUNA 
A$STACK, I 
T'fiWORK 
CUNA 
CUNl-l 
CUNA,10 
CUNB,ID 
IJ 1 AU 
CUNA 1 ID 
CUN1 
A$STACK 1 l 
UW11RK 
A$WORK 1 Dl 
UWORK 
•·2 
UM ODE 
0,3 
UWORK 1 IO 
UWOVF 

•• 

•,ou 
UDEF', DU 
TULOC 
0$MOUE 

PAGF 

G~T HF.ADER WORD FOR MODF TA8LE FNTRV 
ANU ASSEMBL& PROCEDURE 
GET HEADER WORD FOR MOUF TA8LE FNTRY 
ANU ASSEMBLE LlKE UNION 
ANl.J EX If 
GET HEADER ~ORD FOR MOOE TABLf ~NTRV 
ASSEMBLE UNION 
A"JU EXIT 
AND SAVE ~EAO~R WORD 
SAVE Rf:TURN 
uET CUR~ENT WORKING STACK POINT~M 
SU8TRACT BAS~ To GET RELATIVE POINTFR 
SU~TRACT RELATIVc POINTER WHEN MARKFD 
GET NUMBER OF MODFS + 1 IN A REGlSTFR 

AND SAVE 
GET POINTER TO MODE TABLE CONTROL wnRO 
AND ALLOCATE SPACF IN MODE TAHL~ 
SAVE ENTRY LOCATION IN XR - 3 
GET ~ENGTH OF MODt TABLE ENTRY IN A 
MOVE LE~GTH TO TALLY FIELn 
STORE AS ?ART OF ID WORD 
STORE ADDRESS FOR TALLY WORD 
GET RELATIVE POJNTER TO L!ST OF MOQFS 
MAKE AtsSOl..lHE 
AND SAVE AS TALLY WOHO 
GET HEADER WORD FOR MODF TA8LE ENTRY 
ANU STO~E IN MODE TABLE ENTRY 
GET NEXT MODE fROM WORKING STACK 
C~cAN arr ~OUND INFORMATION 
AND STO~E IN MOOE TABLE ENTRY 
TRANSFE~ If MORE MODES TO MOVE 
GET RELATIVE POINTER TO WORK WHEN MARKEC 
MAKE ABSOl.UTE 
DELETE A WORD FROM THE WORKING STACK 
IS STAC~ OELETEO BACK TO MARK 
TRANSFE~ If MORE TO REMOVE 

GET RELATIVE POINTER TO MODE TAA~E FNTRy 
PUT IN A REGISTER WITH AL C~EA~ 

MJ 

STORE POINTER Tn MOOE TABLE ENTRY IN WORKING STAG 
C~~CK FOR STACK OVERFLOW 
AND RETURN 

GET ~ENSTH Of DEf TA~LE ENTRY IN A 
GET POINTER TO DEF TA8LE CONTROL WORD 
A~LOCATE SPACE JN DEF TABLE 
GET TVP! Of DEFINITION IN A 



lJ 1 'j 'j 7 iJ l L5·26-72 17,Hb3 Ai..G"'.lL68 fJ AGr-: t) 1 

1 PASS 1. 

007563 u o ;1ur1 ? '5 :> 0 11 2'61 Sh 1,1 5 TU~E I~ DEF TARL.E Ei'lTRY 
LU7564 007721 lOOO OU 2?62 TSXC ~ f-T I) L [I~~ THIS ENTRY HJ OTHERS FOR THlS !DtNTIFlt:R 
(; ll 7 56 5 u352~4 23?0 54 2?03 LDA Ah'J~K,01 liE T DECLARER I 1\J A 
Gu75b6 0 0 () 0 (12 15?0 1l 2?.64 STA 2 .i :> TUHE I 'J DEF TARL~ E: 1\JT RY 
U07?67 u 0 ') 0,, 3 45 l) n 11 2?65 STZ 3.1 lEkD OUT LAST wnRn FOH f\1E.~ T1'JESS 
UQ757D 006210 111u n 0 (J 2'66 TRA hUK ANU EXIT 
0(17571 Jonoo3 23?" n ..s 2'2o 7 IJt:CP L,.OA 3' J11 GE f LF.NGlH OF UFF T Ai:;LE: El'lTRY f l\.l A 007572 u35220 ~~ 2 l. [) 0 ..s 2'68 LDX1 T q,iJFF, DIJ l:IET POINTER To nEF TAHLf CONTROL WORD 
007573 u05663 i' no o au 2269 TSXO TULLJr, ALLOCATE SPACI:- IN DEF TABLE 
Oc175/4 0()6414 b3?n 0 ll 2?70 E::AA D<FPRIOR GU TYPE t1F DEFINITION IN A 

bJU UF BINARY CAHO 0000u129 
007575 [; 0('1001 75:>0 11 2271 ~TA 1,1 STORE IN DEF TARLF ENTRY 
007576 007721 I' non 00 2?72 TSXo SFTTJ LINK THIS ENTRY rn OTHERS FOR THIS IDENTIFIER 
007577 035234 ~~ 3? a 'H 2~73 LDA Aii"40RK,0I GET PRIORITY NUMBER 
0Q76lJO uonono 6 3 ~)I") 01 2274 EAA 0, AU CLEAN IT UP 
UQ76u1 oonoo2 75'(') 11 2275 STA 2.1 STORE IN DEF TA.8LE ENTRY 
OQ76U?. uQ6210 71un 00 2?76 TRA A'tOK ANO EXIT 
007603 00'1004 ~~ 3, 0 o.s 2?77 Ot:CO 1..fJA 4 1 UIJ GE: T L,ENGrH OF UFF TAHLE ENTRY IN A 
007604 035220 nlo o..s 2~78 Ln "-1 huFF ,Oll GET POINTER TO DEF TA~LE- CONTROL WORD 
0Q76iJ5 0Q5663 7 non 00 2279 TSx O HA.LUC A.l,.LDCA.TE SPACt: I 1\1 Off TABU: 
OQ76fl6 OQ6413 63'0 OU 2280 tAA D'lUP GU TVPE OF D FF I N I T I U i'i IN A 
UQ76J7 oooon1 75!:>0 11 2281 STA 1.1 STORE IN Off TABl.,E f:NTRY 
007610 0Q77?1 7oon 0 IJ 2282 TSXO SE Tn 1,. I i~K THIS ENTRY To OTHERS FOR THIS IDfNTJFIER 
007611 035234 23?0 54 2283 1..DA A$Wi')hK,f11 GET MOUE Of OPERATOR IN A 
00761? 0Q'1002 75,Q 11 2284 STA 2,1 STORE IN OEF" TARLF ENTRY 
007613 u 0 fJO '13 ~·50 0 1l 2285 STl 3,1 LERO OUT LAST WORD FOR NEATNESS 
007614 lJ352?0 l.6Hl OU 2286 S8X1 HDEF MAKE: POINTER TO TA.BL.I:: Et-.1TRY RfLATIVF 
(JQ7615 03523? 7410 56 2287 sr:x.1 USTACK, 10 AND STORE IN COf\HROL STACK 
007616 OQ5742 71 /0 00 2288 XED n Sr)VF Cf-li:CK FOR STACK OVERFLOW 
007617 UQ6210 71UO 00 2?89 TRA A<f.·OK ANO EXIT 
0Q7620 03523, 221n 54 2?90 Ut:CQP LDX1 HSTACK,DI GE: T POI~.JTER TO nPERATOR OEFINIT'ION 
007621 035220 0610 00 2291 A.DH UUEF MAKE: IT ARSOLLITE 
uo7622 035234 2~ 3!:> 0 94 2'92 LOA UwoRK,DI GET MODE OF OPERATOR IN A 

E1\JD OF" BINARY CARD OOOOuUU 
007623 uunorn 75!:>0 11 2293 ~TA 2.1 ANO STORE IN DEFINITION OF OPf!o(ATOR 
007624 006210 71uo 00 2294 TRA UOK AN!) EX If 
007625 (JQ7634 7000 00 2295 Ui:: c I rsxo Ur c; ! A DECLARE ALL lDENf JFltRS IN CURRENT RANGi:: 
007626 GQ65?3 t'.2 0 0 00 2296 L.D X 0 MK GET PLACE WHl::RE WMRK l NG STACK WAS MARKED 
007627 U35214 ll 60 n 00 2~97 ADXO Hi'JORK MAKE- tT ARSOl,.LHF 
007630 035234 lOUO "0 2298 Dl::C 11 CMPXu A'iwOHK HAS STACK fjEEN DELETE:D RACK TO THE MARK 
(J (17 631 006210 6noo oo 2299 TZt: A'FUK YES - f:X IT 
CQ7632 035234 0110 '4 2300 NOP A~tH)kK,r)! DELETE A WORD FROM TH!= WORKING STACK 
007633 GQ7630 71() 0 oo 2301 TRA DEGI1 ANU TRY AGAIN 
007634 CQ7674 74UO oo 2302 Ut:C I A STXO DEC IX SAVE RE: TURN ADDRE:SS 
lJ ll76'55 0Q6523 22un 00 2303 LOXO MK GET PLACE wHERE ..JORK 1 ~'G STACK WAS MARKED 
G07636 007675 74UO oo 230 4 STXO lJEGIT AND SAVE 
(.; [) 7 637 GQ7675 ~2CJ 0 00 2305 Dt:CIL Lf'XO DF CIT GET POI 'IT!-=R TO PLACE: l N WOf.(K' I r>.iG ~TACK 
(J 117 64 0 (; 3'3214 06UO oo 2306 AIJXO H~ORK MA Kt IT AHSOLl.'TF 
lJ07641 035234 1noo 00 2307 CMPX U H.'llOkK ::,Ef: l F 9EY0t\JU HIO OF HORK I NG STACK 
0076'1? GQ7674 60~0 00 2308 TPL J.)t: ct x TRAl\JSFt:R I F" Al L DONE 



L lJ 7 6 + 3 L t.J ~· U r1 U C.: ~' I ·I 1 U 

L fl 7 6 4 4 w U 1 U 0 1 1 n l t~ 'l .5 
vn7645 uo7o71 60Ufl iJU 
LlU7646 uoriuno c?Qf' 11 
0 O 7 6 4 7 L 1 6 7 A 2 1(1 IJ f) 0 J 
007650 U07654 6n1n OU 

~NU uF Bl~A~Y CARU OOUOU1J1 
un16?1 uo~on1 221n 11 
uo7652 0onon1 1010 OJ 
U076~3 UQ7671 60U0 OU 
0076?4 uQOQn4 23~0 OJ 
007655 03~~?0 2210 OJ 
uu76?6 005663 Joun ou 
0076~7 uo7675 2?un nu 
00766Q u35214 06un oo 
Gn7661 uonono 23~n 1u 
Oo7662 uocon2 75~n 11 
Go7663 uooon3 45UO 11 
U07664 GQ6415 63~0 OU 
007665 000001 75~n 11 
On7666 oonon1 22on 10 
0076b7 oo65?Q 74un oo 
007670 uo77?1 7nuo ou 
007671 oonon2 22uo DJ 
007672 UQ7675 0400 OU 
007673 UQ7637 7100 OU 
007674 oooono 7100 nu 
uo7675 oonooo ooonun 
uu7676 000031 23~0 os 

~ND ~F BINARY CARD 0000U1J2 
Oo7677 U35234 75~n 56 
0Q770Q OQ5754 71/n OU 
001101 006520 23'n ou 
007702 035234 755n 5b 
oo77U3 oo~754 717n oo 
007704 LlQ6210 11on ou 
UU7705 000004 23'0 OJ 
Oo77u6 035220 221n 03 
uo7707 005663 7000 ao 
001110 oo64t5 63,o oo 
001111 uooon1 1550 11 
001112 oonoao 6200 ou 
007713 OQ7753 7500 OU 
007714 007723 11on oo 
007715 035234 23'0 1)4 
007716 000002 75~0 11 
001117 oonoo3 45un 11 
007720 006210 7tU0 OU 
007721 UQ7753 7400 OU 
001122 006520 72on ou 

~~or? 

2'.HrJ 
2~11 
2312 
2313 
2314 

2315 
2316 
2317 
2318 lH:Clt.i 
2'.H9 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2'327 
2328 
2329 
2330 
2331 tH::CI,~ 
2332 
2333 
2334 Dt:CIX 
2335 IJt::C IT 
2336 Dt:CL 

2337 
233'3 
2339 
2340 
2341 
2342 
2343 LH:CLf:l 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2~55 St::TO 
2356 

L :1X 7 

C"'lPX 7 
T 71:: 
LDXCJ 
CMPX(J 
TNZ 

~[))(7 

t;HPX7 

TZc 
1..nA 
L.DXt 
TSXO 
L.OXO 
Af)X 0 

L.DA 
STA 
STZ 
EAA 
STA 
L.DXO 
srxo 
rsxo 
l..DXO 
ASXO 
TRA 
TRA 
ZERO 
L.DA 

STA 
XED 
LOA 
STA 
XED 
TRA 
L. n A 
LDX1 
TSXO 
EAA 
STA 
l::AXO 
STC2 
TRA 
L.DA 
~TA 
STZ 
TRA 
STXO 
L.XL.O 

u' iJ 
j.., H n I n , n u 
lJF:C I J 
0. l 
M'liRFF, DU 
UF.C l 2 

1, 7 
M'HO 10, DU 
DECI3 
4, LHJ 
UUEF •DU 
HALOC 
DEC IT 
UWORK 
0. 0 
2.1 
J,1 
U'blO!:t-.JT 
1,1 
110 
l !)NT 
SETO 
2,ou 
DEC IT 
DECtL,. ... 
M'iLRL,OU 

A'liWORK,IO 
HWOVF 
lDNT 
A$WQRK,IO 
HWnVF 
A$0K 
4, Oil 
HDEF,OlJ 
TULOC 
U$lDENT 
111 
0 
SET OX 
SE:TOE 
A$WORK,Dl 
2,1 
.s' 1 
A'tOK 
SETDX 
l ONT 

J f--: 1 M '.~ u 7: I; F .) y l"i µ i) l l • x f - 7 

::>t:t l r: 3A :i I'!: CL Ah AT I l)!\ 

T~Al\iSFt:~ TO SKIP qAf_l f'l::CL.A~ATl()~l 
G !:: T T Y PE rH MU lH- I N X R - O 
IS IT A HFF~M~NC!:: M0UF 
l\i 0 ... r~ 0 p R 0 c t: s s li () 0 i) IJ E c l.A R A T I 0 rJ 

GfT DEHE~fHFNc~n MOO!: IN XR - 7 
SE~ IF BA~ DECLARATION 
TRANS FE~ TO SK l P HA 0 il EC LA t< AT IO !\J 
GET LENGTH OF ENT~V [N Dl::F TA8LF 
~ET POI~TE~ rn TA8LE CO~TROL WORD 
AND ALLOCATF SPACE tN T~E DEF TA~LE 
GET R~LATIVE POJNTEK TO WORKING STACK 
MAKE IT ABSC"LliTE 
GET DF.CL.ARE:R 
AN~ PUT IN THE n~F TAAL~ ENTRY 
I. E H D 0 U T L A S T WO t< n F 0 1< t-.J E: A T ,\J E S S 
G~T TYPE OF UfFJNlTION IN A 
~TORE I~ DEF TAAL~ ENTRY 
GET POI~T~R TO TAG 
ANU STORE IN IONT 
LINK THIS ENTRY TO OTHERS FOR THIS IDfNTIFIER 
GE~ A 2 
AND STE!=' TO THE NEXT DErLARATlON IF ANY 
AN!J LOOP. 
ANU RETURN 

GET PSf:UOO LA!-<EL ~out: IN AU 

AND STORE IN WORKING STACK 
CH~CK FOR STACK OVERFLOW 
GET LABEL lDENTJF!ER IN A 
ANU STORE JN ~ORKtNG STACK 
Lrl~CK FOR STAC~ OVERFLOW 
~NIJ E::XIT 
LiET LENGTH OF ~FF TAdLE ENTRY I~ A 
GET POINTER Tn nEF TAHLF CONTROL WORD 
A~LOCATE SPAC~ IN DEF TABLE 
~~f TYPE OF OFFIN!TION IN A 
STORE I~ DEF TAHLF ENTHY 
LiET LL OF lDE~TJFIER IN XR • O 
SAVI:: RETURN 
LINK THIS ~NTHY TO OTHERS FOR TMIS IOFNTIFIER 
GET MODE or toi::NTIFIER IN A 
ANO STORE IN DEFINITION OF IDfNTIFIER 
LEHO OUT LAST wnRn FOR ~EATNESS 
ANiJ EXIT 
SA~F: RE::'f'URN 
GET CUHRENT HANGE NuMRE~ IN XR - O 



1 

uo7723 ooooro 44UO 11 
U07724 006520 22~0 00 

tNG OV BINA~Y CARU OOU0U1Jj 
G07725 000001 62~0 1' 
007726 03?222 0620 OU 
U07727 uonono 22j0 12 
007730 OQ7747 6040 OU 
uo7731 035220 06jO nu 
001132 uo~oro 7240 1J 
Oo7733 uo7754 7440 ou 
007734 uo7754 lOUO OU 
007735 uo7740 oo~n ou 
On7736 000000 6220 \J 
007737 UQ7727 7100 00 
007740 007746 6010 ou 
001741 uonoo1 2240 11 
007142 oooon1 1040 1J 
UQ7743 007746 6040 00 
007744 uooooo 6220 1J 
007745 007727 7100 00 
007746 035220 16JO 00 
007747 0000~0 7430 11 
Go775o oonono 6240 11 
U077~1 035220 1640 00 
007752 000000 7440 12 

~ND 0F Bl~ARY CARU OOU0U1J4 
0077~3 000000 71UO OU 
001754 oonooo uooouo 
007755 035217 2210 OJ 
L07756 000002 b3~0 00 
0011~1 0056~3 7ouo oo 
007760 016770 22UO 03 
001761 oonooo 7400 11 
007762 006,32 22UO DO 
007763 oooon1 0600 OJ 
007764 oooono 44on 11 
Co7765 oonoo1 45on 11 
007766 006536 2200 DO 
007767 0000~1 4400 11 
0Q777Q 035217 1610 00 
007771 007773 4410 00 
007772 006210 7100 00 
007773 000000 000000 
un7774 U35234 23:>0 1)4 
001115 oonooo 6210 o' 
Ou7776 000000 63~0 01 
uo7777 u1no26 75~n OD 
G1co~o 035234 7?~o ~4 

ENU LF BINARY CARD onuou1J~ 
u1rou1 U3"217 U6~n OD 

2357 St:TDl: 
2359 

2359 
23b0 
2~61 St:T01 
2362 
2~63 
2364 
2365 
2366 
2367 
2368 
2369 
2370 '.;;t:fD2 
2~71 

2372 
2373 
2H4 
2375 
2376 Sl:TD~~ 
2377 St:TD4 
2379 
2379 
2380 

2361 Sl::TDX 
2382 St:TOT 
2383 ci;ox 
2384 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 
2394 
2395 
2396 
2397 CdOXT 
2398 b~OX 
2399 
2400 
2401 
2402 

2403 

SXLO 
L.DX5 

EAX? 
ADX2 
L n X .3 
l MI 
A0X3 
LXL4 
STX4 
(;MPXQ 
TPL 
cAX2 
TRA 
TNZ 
LDX4 
CMPX4 
TMI 
EAX2 
TRA 
SAX3 
STX3 
EAX4 
SBX4 
STX4 

TRA 
ZERO 
L.0X1 
EAA 
TSXO 
L,OXO 
STXO 
L.DXO 
AOXO 
SXL.O 
STZ 
L,OXO 
SXLO 
SBX1 
SXL.1 
TRA 
ZERO 
L.DA 
EAX1 
EAA 
STA 
LXL2 

ADX2 

0,1 
1 f'l l>i T 

A'H)F • ') 
l '~STAH 
0.2 
Sf- T 1")4 
T10F.F 
o,3 
SFTTJT 
SET I) T 
SETn2 
o.J 
SET!H 
SETn3 
1.1 
113 
SETn3 
u,3 
l)f ln 1 
H-i)EF 
0' l 
0'1 
UDF.F 
0,2 

H8nU\ID, DU 
2 
HALOC 
8<J;ROW,DU 
u,1 
CIJMAC 
l1DU 
0'1 
1,1 
CURR 
1.1 
UBOU~D 
CAOXT 
UOK 

A'HH'!Rt<,r'I 
Q,AL 
0, AU 
c80XM 
ACf>wORK,fll 

H8nUND 

STORE IN LINK WORD OF OFF TABLE ENTRY 
GET POI~TER TO IUENTlFlFR UEFINITION 

GET POINTER TO DEF CHAIN IN XR - ? 
MAKE- IT ARSOLLITF 
GET RELATIV~ POJNTER TO NFXT DEFINITION 
TRANSFER IF THERE ARE NO MORE 
MAKE XH - 3 AHSOLUTE 
GET RANGE NUMHER IN XR ~ 4 
AND SAVE FOR COMPARE 

63 

IS THIS PROPER PLACE IN CHAIN FOR NFW E~TRY 
TRANSFE::R TF YES 
MAKE NEXT ENTRY CURRENT ENTRY 
ANU TRY AGAIN 
TRANSFER IF NO MORE CHECKING NEEDFO 
GET TYPE CF N~W DEFINITJON IN XR - 4 
SE~ IF IN RIGHT PLACE IN TA8LE 
YES .,. TRANSFER 
MAKE NE~ ENTRY CURRENT FNTRY 
ANU TRY AGAIN 
MAKE POINTER TO FOLLOWING E~TRY kELAltVE 
AND MAKE NEW ENTRY POINT TO FOLLOWING ENTRY 
GET ADORtSS OF NEW F.NTRY IN XR ~ 4 
MAKE !T RELATIVE 
ANU MAKE PRFCEEDING ENTRY POINT TO NEW FNTRV 

ANU RETURN TO CALLER 

GET POINTER TO ROUND TAHLE CONTROL WORD 
GET NUMBER OF ~OROS TO ALLOCATE IN AU 
ALLOCATE 2 WORDS IN ~OUND TABLE 
Gel HEADER FOR ROUND TABLE ENTRY 
ANU STO~E IN TARLE ENTRY 
GET DIMENSION or ARRAY IN XR - n 
ADD ONc TO MAKE EXACT 
AND STO~E IN TARLE ENTRY 
CL~AR OUT SECONn WQRU IN TABLE FNTRY 
GET RELATIVE POINTER TO CURRENT MANGE 
AND STO~E IN TAR~E ENTRY 
MAKE POINTER TO TABLE ENTRY RELATIVF 
AND SAVE 
AND EXIT 

GET DEC~ARER OF ELEMcNT OF ROW MOOE 
GET BOUND OF DECLARFR IN XR - 1 
GET CLEAN MODE OF DECLARER IN AU 
AND SAVE 
GET POlNTER TO ROUND IN XR • 2 

MAKE POINTtR A8SOLUTE 



I; 1 '-·' 'J l 1.1 ,; 'J - ? (> .. 7 'I 1 7, 'I b .S A._ G "'1L.11 t,; r· /\1,1 h4 

f) A::>S 1 

lJ 1 l ']:1;> 1: lJ I} L) r11 141 r1 1':' ;,J •1ll4 :., r x 1 1, 2 L J 1-JK t1UJl\1!l n~ I I i- Mi-!\ l 1 f' '\ d( i' 'f A l<H fl Y 
lJ 1 I (I '· .~ ['. (l I) 0 f' 0 1 ?b(J 1~ ~4u5 LXL() v.~ L. 1: r lJ It-: Ff\!S I fJllJ Uf Akti AY l l\i )( ·~ ,, 

u u n ,, 4 dtf>776 6~?n nu 24 (J 6 t:AA t-1iKr1Wf- Li f::r FI t'llAL Mno1 T AilLf:: t- NT RY 1 i ~ A p 1- h'. 
u t ft 0 11? [l 1ill)?7 15?n 00 2407 STA t: 1 ~UXH ANI) S TO t1~ ll\: Ml::MURY 
Li 1(·0I)6 iJ 0 rj u I) 2 63?fJ ou 24u9 t tHJ X 1 tAA 2 GU LFNGTH ilF k('l,,,i Mf~ Uf- ~ NT k Y If\/ Al I 
Ol(Qtll L.3~>216 2?1 (I 0.) 2409 L DX 1 l$MnlJF,nu Li f::T Pn1~H-k Tn ~Ulll:: T Ahl l: cnl\1 J1.11'L Wf1kl1 f N XR - 1 
01(010 0 0 1)0 6 J 7 o u n OU 2410 T ()XII HALOC ALLOCATE= SPAC~ F l)I;> HOW M0111:: t- 10 T ~' Y I f\I ~Uflf-: T Arl LI: 
Ut(()11 u 1110? 7 2 3? n OU 2411 LOA l::HiJXH lif T HFAOFR FOi-< TAHLt- ~-NTRV 
u 1(:012 (! 0 '1u:10 l "i :> n 11 2412 STA u,1 A"lll S TOl'lt I 1\1 TAPU- ~Nrnv 

u1noL3 ll 1 flu ?6 23?(} Ou 2413 L.DA l:HOXM GH MOUE OF Ht:Mt:rn or· ARRAY 
1; 11, n 1 4 uonon1 75?n 11 2414 STA 1,1 A'\l!J STORf If\• 1 APLI- f-1-.J TkY 
u 1 ( 01 ') lJ 1h7 70 63':>(1 0 () 2415 1:: A A M'i-KQW Gt f HFAOl::H FOR SUPSt:: lJl IE:~, T ti'llT h If S 
u t (: 0 16 u1noc>l 15~n OU 2416 Sf A cHUXH Al\JU STORf: l N ""c~Uli Y 
(J 1 [ 0 1 7 Ii j'-,~ 1 6 161r1 0 I) 2417 Si1 X :1 HMn!)F- MAKI: Nl::i-1 MODI: POINTbli f·HLATIV~ 
u1not'.'.'o u 1(10;; 6 141 [) nu 241A ST .x 1 l::HUXl•l ANU STORI: AS l\Jt::W MQIH: 
Ul(>Qi:>l u on on 1 16bf1 Qj 2419 SHXh 1 1 U11 UECREMl::~T NlJMHl::R nF tNTRJl::S HT Tn rf-H-ATE 
lJ 1(i022 u1non6 b 01 (1 no 2420 TNL l::HOX l TRANSF't:R If MORF ro cr~EATf: 
UH on l) j">~ ,l.4 141 ri i;o 2421 STX1 A'HUH~K, ID STURt: POJNTFR Tn HQIH: T AHL I:: f: NT ><Y Jl'I WORt< 
lJ1(1Qi4 (J 0 'J7~4 11 /rl OU 2422 .x~D 1 j; w r) 'v v CHt:CK FOR STAr:t< OVf:RfLO\.. 
(J 1C Q£l? OQ6210 7 t 0 () Ou 2423 lRA A'!;UK ANU EXIT 
lJH0~6 () 0 () 0 ('10 (J 0 u (10 0 2424 t:d0XM LF:-1-<0 

t:i~ u OF 8 I t\/A RY l:ARO ooonu1..sri 
UlflOl:'? oonono ooor:iuo 2425 t1:$0XH LERO 
0 H 0 ,5 0 oonon1 2?00 0 .s 2426 Ai.JO LDXo l 1 UtJ GET A ONF FOR I NCREMC:NT t NG 
01(J0,s1 uo11ono 04Ufl o:> 2427 ASX CJ O,AL lNCRl::Mt:NT SPt:r:lrlt-O UlCA T f 01\1 
oira32 liQ6210 11un Ou 2428 rnA A't·UK ANU EX IT 
0100.ss 1]7l77 .n~n 01 2429 Mt:;)NU ANA •0771777,DL Gf T TYPE nF HllUl\tU I 1\1 Al 
Ll1CJO..S4 l>U6~?0 n?11 OU 24 3('1 ORA l lJN T UR IN lOr\JTIFll:R tF Al'I'( FnR 0 P T I M I Z I N r; 
01(,Q,55 u3i:;~~4 15? r. 5b 2431 STA H~'1h'K, JO STORt 1 N THE- wORK I Nt1 STACK 
U1f1QS6 o0i:;754 7 t / rJ OU 2432 Xl-IJ hWnVF CHl:CK FOR STACK OVEfffLOw 
0100.57 006~10 71uo OU 2433 TRA A'filJK ANU I:: X 1 T 
010040 oonono 6?/0 o~ 2434 St<l\IGI: t: A X7 01AL SA VI: T'YF>E OF h'ANGI- IN XR - 7 
010041 () 0 () 0 06 63~11 OU 2435 f:U 6 GET LFNGTH OF PROG LI ST ELC:Mf:NT IN AU 
01004:? 0352::>1 2210 OJ 2436 LDX1 HPROG, nu GI: T PrJINH:R T n PfHlG TABLE CONTROL ~nRri IN XR - 1 
010043 005663 ·1 no o OU 2437 i·sx o hALOC: Al\IU ALLOCATI- SPACI- l N THE PRQG TARLF 
lJ 1l•044 OOOOr'lO 1410 1l 2436 STX7 u ,i Sf l.)Rt: TVpF:- nF RANGE AS PROG TA~L I:: EN TRY HEAlltf.I 
01co45 U3">221 H>ln OU 2439 S8X1 HP~OG GI:: l RF.LATIVf- P u T l'llT E fi TO PROG TAHLF FNTRV 
0 1(1046 u1noA2 2 3? 0 ou 2440 LDA !:>RT ~L GET f ALLY ~()k(l TO T AHLI:: OF TH I NGS Tn SAVE 
L1QQ47 u10063 75~11 OU 2441 STA SRT ANIJ STORE IN T Al LY LOCATinN 
u1no?o u1no63 ~~~() 20 2442 ~Kt LDA ~I~ T, * GET NFXT !HM Tn SA VI:: 
u100?1 U3">2,~4 Jr;? n 56 2443 STA A't~rH-IK 1 t D ANJJ SAVE tr IN Tf-ir- i.tORKJNG STACK 
0100?2 (JQ?754 111n 00 2444 XEO UWnVF Ci-ll:CK F O~ STArK OVEhFLOW 
0100?3 01nu63 45un ,, 2445 STZ SR T, I !JC LERO OUT ITf-M ANU S Tt: P TO NOT I TF M 
0100?4 01no5o 6070 OU 2446 TTF SR1 TRANSFt:R tF lHt:RE A~I:: Mn RF IHMS TO cnNc;InER 

Ei-.JlJ UF BINARY C:ARU ooonuu1 
oao?5 0 0 65 .3 6 7410 0 () 2447 STX1 G lJfi f~ ANU ~AVE Rt:LATlVI:: PCJrJTFk TO CUR~FNT RANGF 
U1(1Q':i6 0Q65.35 441 () 00 244A 5XL1 LbVEL STORI:: NEW RANC;I- PrlJi\IT~R 
lJ 1['0 '..> 7 UOf>?35 ~3~f1 OU 2449 LDA Lf:VFL 1,jEf LEVEL l N A Rf: Ci IS TrH 
lJl('QbO OQf)5?0 7'5?f1 r) u 24,0 STA lONT ANU STORF. ll\I T UF NT 
01(,061 OQ6210 11 u n 00 2451 TRA HOK Arl,JU EXIT 



u 1 '::>5 7 01 tJ5 ... 2o-72 17 I '1td AlG~L.6B PAGF f? 

1 PA::>S 1. 

u10062 010116 (J 0 [J 5 51 2452 Sr<TAL TALLYC ~TAR,RTA~E-HTA~,I 
010063 oooono (J 0 (I 0 u 0 2453 Sr<T ZF.RO 
010064 010066 7oun nu 2454 t: Hl\IGt~ rsxn t: R f\A(; A t:X IT RA"'JGE 
u1[;Qb5 0Q62l0 / i lJ 0 OU 2455 TRA Ai UK Af\JU f:: XI T 
01COb6 lJQ6536 nio OU 2456 t:RNGA LDX1 CURR GET RFLATIVE PO! illTER To PRQG TAHLE FNTRY 
li1[JQ67 0352?1 () 610 oo 2457 ADX1 f'tiPRiJG MAKC: IT A8SOLUTF 
uino7o uooono 6?./ r) o~ 24,8 EAX7 U,AL GF.:T TYPE OF l::NI.) OF RANGF Ii~ XR - 7 01(071 Lonon o 4470 11 2459 SXL 7 u .1 AN!.) ST ORF IN Pk('lG TAf:iLE E:NHY 
01(1Q72 u Q652u 2nn OU 2460 LDX2 I fl NT GET CURRENT Lf VFL. 
U1G073 u o '1on2 7420 11 2461 STX2 2,1 ANO STORE I t--1 PROli TA!jLE: 
010074 777777 2220 o.s 2462 LDX2 -1,nu GH A MINUS FL A(:; 
010075 oono02 442(1 11 2463 SXL2 2.1 Af\JU l f\11 T I A L. I Z E DEFINITlnN CrlA IN FOR TH l c::; RANGE-
C1uQ76 OQ6~34 ;~ 3~ 0 00 2464 1..DA sr:M IC GET SEMI COUNT 
u10077 uooon3 l5?0 11 2465 STA J'1 ANU STORE IN PRCG TABLE 
010100 006533 23?0 oo 2466 L.DA CLNr; GET COLON COUNT 
u10101 uooor4 75~1) 11 24b7 STA 4,1 ANO STORE I "' PROG TAt;LE 
u10102 UQ6532 (~3?0 00 2468 LOA cnMAC ut: T COM"'1A COUNT 

END or Bl NARY CARO OOU0ul~8 
U10103 0QOQl'l5 ?5?0 11 2469 STA 5,1 AND STORE IN PROG TA8LE 
010104 01!1114 23?0 00 2470 LDA I: RT Al, GET TAL.LV lllORD TO T AtilE QF THINGS Tn RESTnRF 
010105 010115 75?0 oo 2471 STA E;RT A'JD STO~E IN TALL. V LOCATION 
010106 035234 23?0 54 2472 t;t<t L.DA A'+>wO~K 4 Dl GET NF:XT !TEM FROM WORKING STACK 
01c107 011J115 75?0 5? 2473 STA ERT,DIC AND RESTORE 1 T 
010110 01n106 6070 00 2474 TTF ERl TRANSFER IF THERE ARl: MC'lRE:: ITFMS TO CONSJfJER 
010111 006520 l2~0 OU 2475 1..XL2 lDNT i.iE T NUMBER OF SURRQlJNDING RANGE 
01C112 0QOOCl2 H~O 11 2476 STX2 2d. AND STO~E IN PROG TA~LE 
L10113 000000 HOD 10 24 77 TRA o.o AND RETURN 
u10114 010123 7713 51 2478 t:HTAL. TALL YC MTAR~.RTAB~RTA~E,I 
G10115 000000 oooouo 2479 C:HT ZERO 
\.110116 (JQ6532 () 0 u 0 (J 0 2480 r< f ·~ ZERO COMAC 
010117 (JQ6533 uooouo 2481 ZERO CLNC 
u10120 f.JQ6536 000000 2482 ZEtW CUHR 
010121 CJQ6534 000000 2483 ZERO SEMIC 
u1c122 OQ6520 000000 2484 ZERO l DNl' 

010123 2485 HUBi::: EQU • 
010123 2486 ass l!J 



l : ') ") :1 ll 1 ') -~ ') - c 1 7, H b ..5 A .. G~L6t1 i-'f\r;r.. ''h 

1 I- AS<:; 1. ') 

24b7 TT LS I-.~'.::> s l. 5 
2488 Mt-A IJ A 

L.; l l 1')5 uoti6lO 23!:> 1 Ou 24b9 PASS;.- LDA l i; X XT G f: r 1 ~JI TI AL T AL l Y WOt~ I 1 ~ 0 ~< ,:>HI 1\I T 1-i Oi 1 TI NF 
Ul( 1..56 UQt-6n7 75!:> [1 0 (; 2490 :l TA 1 fX X2 ANU I ~J I T I h L l L f T Al.LY !. .. URU 
l.i1f1_)7 0Qr)04Q 23!:>0 0 I 2491 LOA = 'JU4G, DL GEf A S::>AC:I::: 
litrl~U uU66n7 7c;:;!:>rJ 5~ 2492 STA lf-XX2 1 SC A \JU STU RE {II OuTPll T tllJFFl:R 
Lil( 141 ul)JQ61 23!:>0 0 I 2493 LOA : 06t, 'Jl GET HH: D t ll IT 0"1E 

t I~ LJ ur 8 li\JARY r, AR[) ununut.j:.; 
lJ 1(,14 2 l.JQ66Q 7 75?0 ?I::: 2494 STA ir..xx2,sc A•\ilJ STORE Jr',' nUTP 1JT di!~ Fl::R 
01(143 1;3?2?1 221 (1 OU 2 4 95 L..IJX 7 T f, 1-1 R () G Gt: T Al1LJRESS or ST ART tiF PRUGRAM TAHLE 
01(.144 uonori1 (.;610 Qj 2496 ADX7 l1DU GET PO I \JTF:~ TO Pt:(~ I \Ji\I I NG OF FI RS T F:t-.•TRY P.J TARL~ 
liHl 45 01 n3 n? 74/0 OU 2497 f-IL.1. STX7 T ':'.!•IP !::>AVE l,.UCATiON OF CURHFNT TAriU l-t\ITRY 
G1(14o 177777 0670 1 7 24 '#8 AUX 7 -t, 7 SH:P TO NFXT f:1Hr<Y li\I TAbll: 
01(:147 0oflon1 06/0 OJ 2499 ADX7 l1DU A ~J [J STE:P nv~k LINK wOf.?D 
uir1?0 lJ3'52?1 12un 00 2'500 LXLO T'bPROG Gt: T LENGTH OF PR0(1RAM TABLE 
01(J1'J1 J3'12?1 06Ufl Ou 2501 AOXO TtPROG ADO tjASE LOCATIOt\J OF PRnGRAM T Af,LF 
l.J1C1?2 U10153 7400 oo 2502 STX ti •+1 AND STU RE FnR COMPARE 
CJ101?3 0 0,, 0 ri 0 101n Qj 250 '3 CMPX7 **I f1U AfH: ..JE BF.YO~D THE ENU OF THI:'. TAhLF 
01G1?4 up2n5 6n~o () u 25(J4 TPL Pl .. ? YES - GO TO CLE .A 1\l UP 
0101?5 u on o 02 2260 11 2505 LDX6 2,7 ~ET RELATIVF POJl\JTER TO SlJR~QlJNJl I NG RANGE 
01( 1?6 010171 60U0 nu 2506 T ll: Pt.,J TRANSF"f::R IF GLOPAL 
u101?7 U352?1 0660 0 (; 2507 ADX6 HPROG MAI'\~ IT .ARSOL.UTF 
u10160 u1n3n5 1060 00 250B CMPX6 TEMP IS THlS Poll:: L.AST RANGE 
01C1b1 010171 6010 OU 2509 TNZ PL,3 NO - SKIP TO ~EW Ll NE 
010162 035221 1610 0 (.J 2510 PL,? SbX7 hPROG GE:T RELATIVE POINTER TO CUrO~EhJT 1-<ANGI: 
U1Q1b3 oooono 63?0 17 2511 l:AA Q,7 ANU PUT IT IN AU 
010164 uoru22 7710 0 l,J 2512 ARL 18 ANU MOVE I T TO AL 
010165 OQ647Q 7000 OU 2513 lSXo bCU (.;01-JVE:RT RANGE TO DECIMAL 
() 1 (1166 OQ6607 75~0 5b 2514 ~TA l 'hXX?' If) ANU STORE IN OUTPUT tlllFFER 
010167 035221 0670 0 lJ 2515 ADX7 T'bPROG MAKE XR "" 7 AfiS(')l..lJTE 

I: N iJ OF Bl NARY CAHO oouno140 
010170 lJ10145 710 (') Ou 2516 TRA PL-1 A NU L,OOP 
010171 006603 75uo OU 2517 P~3 STC2 1'£XRET !:IAVE Rl:TURi" 
010172 006571 0110 00 2518 NOP 1 'bXXl..3 ANU PRINT OUT OllTPUl HUFFFR 
010173 OQ6610 23~0 OU 2519 L,DA l'iiXXT Li ET INITIAL TALLY wo~r FOR PRINT ROUT INF 
U1C174 006607 75~0 oo 2520 STA 1~XX2 AND INITIALIZE TALLY ~10R D 
CJ1G175 010304 23~0 OU 2'521 LOA l:il,,NKS GET A wDRO OF SPACES 
010176 OQ6607 75!:>0 52 2522 STA 1$XX2, SC STORE SPAeE IN nLJTPUT BUFFER 
01(177 OQ661')7 75~0 5~ 2523 STA 1ixx2,sc !:ITURE SPACE I f\J OUTPUT BUFFER 
010200 (.) 0 0 0 02 ~260 1b 2524 f-IL.4 LDX6 2,6 uET POINTER TO SURROUNDING RA~·JGF: 
010201 010162 60U0 00 2525 T Zt: Pl..2 NO MORI: so RESUMt: PRINTING RANGt:S 
(J 10 2lJ 2 OQ66i!7 75!:>0 5o 2r;26 ~TA uxx2,lfl STU RE FOUR SPACE:S I~· OUTPUT 1:3UFTE:R 
010203 035221 0660 00 2527 AOX6 T$PROG MAKE RANGE POJf\lfER A~SOLUTE 
0H204 010200 7100 00 2528 l~A PL4 ANO L.,OOP 
010205 OQ6603 7500 00 2529 1-'L5 src2 UXRET !:IAVE REHJR~ 
010206 OQ6571 0110 00 2530 NOP 1$XXL3 ANU PRINT 1,.A5T Ll NE FRO~ OUTPUT BUFFER 
010207 0352:?2 2240 00 2531 LDX4 HS TAB GET POINTFR TO START OF SYMBOL TABLF 
010210 000001 6270 14 2532 c L.1. l:AX7 I)F, 4 GET POINTER Tn NE:XT SYMPOL IN XR - 7 
010211 777777 2200 o.s 2533 LDXO •11 DU GET AN UNUSED L~VEL NllMRl:R 
01(1212 OQ646Q 7400 OU 2534 STXO L.E VEL AND l"llfIALILF u:vr::L 
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A P4~S 1 t? 

utc213 uonooo 2260 17 21:i33 CL.~ LDX6 U I 7 MAKE- Xk - 6 PO l NT TO ~'f:: X T D e F I N I T I 0 t--! FOR SYMtj(lL 
U1(l214 006457 14 HJ oo 2i:;36 STX7 I.. A~ T SAVt: PREVIOUS POlNTtH It\! LAST 
u1c21s U1!'1405 61")4f1 oa 2~H C~3 TMl CL4 1\IO MORI:: so GO TO ~JEX T SYMROL 

t: ~~ u lJF BINARY CARD 00iJ'1U141 
Otr216 035220 0 6011 oo 2538 A0A6 T~IJH GET A%0LUTE POINTER T 0 NEXT TARLF ~NTHY 
01(;217 000000 7200 1.6 2539 L XL O U1b GFT L.F.: V EL QF CURRENT DEFINITION 
010220 UQ646Q loon 00 2541) CMPXu LEVFL IS IT THf:'. SAME AS THI:: LAST DEFINITION 
010221 010224 t:inoo OU 2541 T ZI: c; L. 5 TRA~•SFE:R IF THE ~AMf: 
010222 000000 22?0 OJ 2542 LOX~ U 1 JI I 1~0T T~E SAME so SET STATE TO ZERO 
u10223 OQ6460 7' 4U 0 OU 2543 srxo Lf VF.:L AND SET LFVFL. Tn THAT OF CURRF:NT FNTRY 
010224 000001 nuo 16 2544 CL.5 LD:XO 1,6 (jE T TYPE nF Ul:FINITIO~ IN XR - IJ 
010225 0Q1631 7'160 10 2545 XEC -fHMOPE+Cl TA8 1 0 JUMP TO NEXT STATF USING XR ... 0 AND XR - 5 
010226 oooono 6270 10 2546 CL.OK EAX7 Q,6 SH::P TO NEXT DEFINITION 
010227 010213 7100 00 2547 TRA (.;L d AND Lf10R 
01c2..so OQQOOO 23?0 16 2548 Cl.,EH LOA u,6 GET L.t:VEL OF DEFlN!TlON 
u102.s1 777777 37,0 07 2549 ANA -1, llL MA::,K OUT ALL 8UT L,EVEL 
0H232 OQ647Q 7 t') u 0 OU 2550 TSXO 8 CD CONVERT LEVEL T Cl DECIMAL 
CJ1G2..S3 010303 75?0 OU 2551 STA E:'-"1+2 AND STORE IN F:RROR MESSAGE 
0102.34 01n3oo 23?0 oo 2552 1..DA E:M1sc GET TALL.Y ~ORD TO ERROR MESSAGE 
010235 006~62 7000 OU 2553 TSXO 1'fiXXX ANU PRINT IT 
010236 uooooo 23'0 14 2554 l. 0 A SC,4 GET TALLY wCJRD TO IDENTIFIER 
U1(;237 006554 7QOO 00 2c;55 TSXO uxxs A'JU PRINT IT 
010240 000000 2260 16 2556 CL.DEL L.DX6 Q,6 GET POlN'fFR TO FOLLOWING TABLE- ENTRY 
010241 006457 7460 51 2557 STX6 l..A ST I I ANU STORE l T I I~ p RE v l 0 u s TAt3LE ENTRY 
U1C242 01021~ l'10 0 OU 2558 lRA CL3 AND CONT I !\IUE PROCESS l ~IG DEFINITIONS 
010243 010247 7160 1:> 2559 Cl..TAH XEC MTAR,i:, 

ENU or Bl~ARY CARD 00000142 
010244 010251 i116 0 15 2560 XEC OH8,5 
01(1245 010254 7160 1,5 2561 XEC PTA8,I? 
010246 0103ri6 lion 00 2562 TRA l Di\I 
010247 000001 2250 03 2563 MTAl::i 1..DX5 1, Du 
0102?0 010230 Jioo 00 2564 TRA CLl:R 
UH251 000002 2250 OJ 2565 0f A8 1..DX5 2 I DU 
u10252 010230 7100 OU 2566 iRA CLER 
010253 010226 ltOO 00 2567 TRA CL, OK 
010254 000003 22,0 03 2568 PU~ L.DX5 J,Du 
u102s5 010230 l100 00 2';69 TRA Cl,.ER 
() 1C 2 56 010226 l100 00 2570 lRA CLOK 
u102:,7 010230 HOO 00 2571 TRA CU:R 
Ul(,260 000003 2250 03 2572 l i.JTl~H (..DX5 J,Du 
010261 010230 ·110 0 00 2573 TRA C 1.-E:R 
L10262 010230 l100 00 2574 TRA CU:R 
u1LJ263 010230 71 u [') OU 2575 TRA (.;lt:R 
G10264 0Q0004711'l004 

OlOVO 2576 E!GHT 
li1(270 oooonooiaouou 2577 li.JRE:G OCT u,o,o,o.o.o,o,u 
UH271 000000000000 
L11(27;> uoooooooooou 
LH273 OOOOOQOOOOt)iJ 

t~ r J [., ur Bl~JARY CARU OOOIJU143 



(.) / 
'" 1 'i"t - ;~ (!. '~ 1 7. l ') 5 A- G "11- ')ij p h (,!- .,.{ 

J\ f.-11\::)c; l. '1 

lJ t ( ? / 4 (. u 'l () i' i) (' Ll 0 u 11 u 
LI t l 2 I 5 r1 on u q d non r; nu 
Li1D216 L: u n u r' o n o o u 11 u 
u 1(127 7 J o · i o r1 o n o Cl u n u 
lJ t (' 3 u 0 01nJ11 Ll (ll "J 4U 2r;;;7A L 1·1 tsc lALLYil I:: 1-11, i:~ 
IJ 1ll3 Li 1 (, 1 " u 1 2 1 1 4 1 'J '.:> 2'?7Q r r-, 1 vCl ut~n1?1141Q?,126t0~11404o,o 
Ll 1u3l) 2 12fllll?l14U4U 
01(1 3ll3 uononononuriu 
01C 3 .) 4 u4nu4on4nu4u 2&:if:H1 f-'LNKS (JCT u4on4n040040 
ul()JU':i u on iJ r o lJ u Jn u n 2~ti1 I t:"1P Lf=-1-<(1 
u 1L3Ll6 l1 o t-4 r-o :2?lJl1 f")lj 2i:;1:1? I LJN Ll)Xl' LFVFL LitT CllHREl\JT LF VF-L 
lJ1[3lJ7 LJ1n210 I '>J ri nu 2 ::\tj ~ SHI:: (1 l llHEG SA Vt: F~E:G 1 STFRS 
lJ1(3lO uonono 621 fl 16 2c:;1:14 f: A)( 1 o,o GET PO l NH-R TO r:URRFNT IU~f'llTIFI~~ l 1\1 rn - 1 
U1('311 o o n4'> 7 7 4 I fl OU 2t:;85 ~TX7 LAST ::>TORE: L~V~L FOK TL U 
(11(,312 Ll 31=)2 34 4 c:; u n ';6 2C)b 6 STZ APllJRK, ID PAJJ ~30TTOl>1 OF STH:K W !TH A ZERO 
UH313 uononz 2?10 11 25tj? l LJN 1 LPX 7 2.i GET MOUE PO I i\ITt:R OF lnE~HIFlt:R 
01[i314 (., 31:i216 U6/0 0 () 2588 ADXl HMflDF MAKI:-: IT AHSOLll f F 
U1[i31? uonono 2?60 1 I 25~9 Lt!X6 u' 7 GET ACTUAL MQnl: T YPf-: IN XR .. f, 

01('316 LJ1701? ln60 Oj 2590 CMPX6 M'H:MPTY 1 [)l.J IS I T A BAD MrlDF 
lJ 1(l317 u1n.S65 60U0 OU 2591 T ZI: l 1J 1\15 YES - UELF.:TE IT AND CONTINUE 
lJH32Q 016773 1non OJ 259;:> CMPX6 M'fiMMl 1 0U IS IT A MOOE M0Dl::: INDICATf01\I 
01()321 0111331 6 nu o Ou 2c;93 TZE lDNG n:s - JUMP TO LOOK ll p MMI 

bJIJ l.JF BINARY f:ARU oounut44 
U10322 l.116762 1000 o.s 2c;114 CMPXo M$RFF 1 0lJ IS I T A RffFRF NCE TYPf- MODI: 
0H323 01n3C)? 001n 0 (.) 2~95 HIZ lDN4 NO ... MUST BE A Go no MODF. so POP 
u1c324 0onon1 n10 11 2596 LDX7 1,7 Gt: T MODE REFE:kE::D TO t:;Y RE:FE:RENCF 
01(13?.5 Ll 35?.16 otiln Ou 2c;9 7 AOX7 HMODF MAKI: POINTER At3~0LUTI: 
U1(13.:!6 oonono j:'.?611 11 2~99 LDXt> Q,7 GET ACTUAL MOOE: TYPE IN XR .. ti 
Otc3:27 016773 1 oo (1 Qj 2599 CMPXo M'fiMMl,JJU 1 s I T A MODF MOOE JNUtCAT!ON 
Utr3~0 01035? 6n1n 0 () 2~00 TNZ I nl\l 4 NO .. ~UST ~E A GOOD lfJENTJFlt:H 
01(3.51 03'>234 6?00 56 2~01 IUNG f: AXO Aiwn~K,fO GE r A WORD IN THE: WORKING STA(";K 
01(.JJ2 006457 n1n 00 2602 1.DX1 1..AST GET POINTE-R TO POINTER TO ClJHR!::l\1 T Inl:l\ITIF!ER 
0103.53 oooono 741n 10 2()03 STX1 u.o ANU STO~E IN ~TACK 
010334 ooM6o ~?ln 00 2~04 LDX1 L.EVEL GET c;URRENT Lf:-VFL OF fOf-NTIFlf:R 
010335 oonooo 4410 10 2605 S~L1 (J' 0 AND STORE IN STACK 
010336 oonoo1 7?10 1l 260 6 L. XL 1 1, 7 GET L.EV~L OF MOfH: MOUF JNDICATif1N 
0103.57 UQ646Q 7 41(1 0 Ll 2~07 STX1 LEVEL ANU STORE FOR f AHLE LrlOI< uP 
010340 u on o 01 2210 t7 260 B L.DXt 1. 7 GE: T POI~TJ:R TO nf:FJNITlf'N FOR MrlUF JNDIC'ATION 
010341 U352?2 U6ln 00 2,r, o9 Anx1 UST AR MAKt: I T ABSOLUTF 
010342 oonoo1 Q61(1 o.s 2'i 10 ADX1 uF,nu MAKE XR - 1 POINT TO DEFINITION CHAIN 
010343 OQ64~7 l 0 0 (l 00 261 t IUN2 TSXo nu LOOK UP MOOE OF MOOE lNDir:ATION 
01U344 01n355 71 u n OU 2612 TRA lf1N4 NOT FnuNo so HAn !OENTIFIF~ 
u10345 UQ0001 2270 11 2613 LDX7 1,1 tJE:: T TVPE OF DFFTNITION IN XR ... 7 
()1(346 U06412 10 7 r) 0 .s 2614 CMPX7 0$MnOE,l'lU IS 1 T A MOD~ DEFINITION 
010347 010353 6n u o 00 2fl15 TZE: lON3 YES - Goon IDFN'f IFJF:R Sf' PHbVIQlJS IS HAD 

t:NU Of BINARY CARD onuou14.., 
u103?o lJQ6415 1 n711 o..s 2H6 CMPXl U<iilDENT,OU IS IT AN ID~i'IJTIFlfR DEFfNfTION 
U1Q351 0111355 6 ('ll t1 Ou 2~17 TNZ 1 r)N4 NO .. so BAD lDENTtF'lt:R 
u10352 U1f'J313 71 u,., 00 2618 TRA 1 f1Nt lDt:NT?FIER so RFCURSt rn SEE IF VALi 0 
U103t:>3 035234 23'::>0 54 2~19 IUN3 LOA A$WtJRK.fll UEL.E: TE REF C: RE NCF TO LAST fOENfIFIFR 



17,Bo3 

A 

01t3?4 777777 6000 Ou 
01C355 035234 23~0 54 
u1r356 010374 6~00 ou 
u103?7 oonono 6?.un o' 
01G3bO 0Q6460 /4UO OU 
u1G361 oooono 6210 01 
010362 uo6457 741n no 
U1C363 JOOOOO ~?10 11 
Gt0364 035220 0610 OU 
U1Q365 035234 2340 54 
010366 010401 60UO 00 
01c367 0352~4 UllO 56 
010370 oonooo 2210 11 
01C371 UQ6457 741n 51 
01C372 OQ6457 2?10 00 
010373 010343 7100 00 
01C374 010270 07JO 00 
010375 006460 74on oo 

ENU Of BINARY CARU OOUOU146 
01C376 006457 7410 00 
010377 010260 7160 1' 
010400 010226 7100 00 
010401 010270 07JO 00 
010402 OQ646Q 74UO 00 
010403 OQ6457 7470 OU 
010404 010240 7100 00 
010405 000002 0640 Q3 
010406 000000 2340 \4 
0104U7 010210 6~1n 00 
u1G410 U35216 ~210 OU 
010411 010637 7000 00 
010412 000002 2200 11 
010413 035217 2210 OU 
010414 010637 7000 00 
G10415 uooon2 1200 11 

010416 000001 2200 g3 

u10417 010706 11un oo 
u10420 035234 45on 56 
010421 035235 4500 56 
010422 011305 22un oo 
010423 U35234 7400 56 

ENU Uf BINARY CARD 00000147 
010424 005754 711n no 
010425 c113o6 22un oo 
01C426 035234 74UO 5b 
UtC427 OQ5754 7110 00 
u1r4Jo u35234 221n §4 

u1L431 01n?44 onun ou 
u10432 010630 tnon o~ 

2~20 

2621 IU1\J4 
2f\22 
2~2~ 
2~24 

2"25 
2626 
2fl'(.7 
2628 
2()29 lJJN5 
2630 
2631 
2632 
2633 
2634 
2~35 

2~36 l UN6 
2637 

2638 
2639 
2r,4a 
2641 liJN7 
264?. 
2643 
2644 
2~45 CL4 
2646 
2647 
2~48 
2649 
2~50 

2651 
2652 
2653 
2654 
2655 
2~56 
2657 START 
2659 
2659 
2660 

2661 
2~62 
2~63 
2664 
2665 1-'UP 
2'.166 
2667 

TlE 
LOA 
TH: 
t: A)(O 
STX CJ 

E:AX 1 
ST X1 
LDX1 
ADX1 
SZN 
TZE 
NOP 
1..0X1 
STX1 
L.DX1 
TRA 
L.REG 
STXO 

STX7 
XEC 
TRA 
l,,RE::G 
STXO 
STX7 
TRA 
ADX4 
SZN 
TNZ 
1,.0X7 
TSXO 
LDXO 
1..DX7 
rsxo 
LXL,O 

1..DXO 
TRA 
STZ 
STZ 
L.OXO 
STXO 

XED 
1..nxo 
STXO 
XED 
l,.l'lX7 
TZE 
TSXO 

iFl-lROR 
AntlORK,f'll 
I nr-.16 
O,AL 
LE:Vf L 
0 1 All 
I,, AST 
0,1 
HOFF 
A'HH)RK,Dl 
InN7 
uwnRK,ID 
0,1 
l,,.AST 1 I 
LAST 
InN2 
lf1RF.G 
l.EVEL 

LAST 
lDTA8,5 
CLOK 
lDREG 
Lf VEL 
LAST 
CLDEl. 
2 I DU 
sc,4 
CL1 
HMOUE 
XFR 
2,1 
lcttiOUf\ID 
XFR 
211 

1,ou 
SQ2 
UWORK,ID 
A$Sl'ACK 1 ID 
M'i 
U~ORK 1 ID 

HWOVF 
M2 
Aiwo~K,ID 
HwoVF 
HWORK,DI 
t:Xl T 
XFE:R 

PAGF 

t\I 0 ~ 0 R I: S 0 L 0 G l C AL,. R U G I N P ~ O Ci R A. M 
GET RErER~NC~ To LAST IDENTIFIE~ 
i>J 0 M 0 RE Sn F X I T AS GU 0 U I D f: NT IF I I: R 
GET LEVEL IN XR - 0 
ANU STORE FOR TABLE LOOK UP 
GET POINTER TO POINTER TO IDENTIFIER nEFINITIO\I 
AND STORE IN TABLE LOOK UP ROUTINE 
GET POINTER TO JU~NTIFIFR DEFINITION 
AND MAKE IT AHSOLLITE 
Tf:ST TOP ~ORD IN STAG" 
"JO MORE: SO EXIT AS HAP IDENTIFIE:k 
RESTORE TALLY WORD 
GET POINTER TO F0LL0~1NG aEFJNITION 
ANU STORE IN PRFVIOUS DEFINITION 
GET PCl~TE~ TO CONTINUE 
AND GO 'O TABLE LOOK UP ROUTINE 
RESTORE REGISTERS 
RESTORE LEVFL. 

HESTORE LAST 
CDNTINUE FINDING NEXT STATE 
AND LOOI' 
RESTORE REGISTERS 
~ES'fORE LEVEL 
RESTORE LAST 
ANU DELETE IDENTIFIER OFFtNlTION FROM TABLE 
STcP TO NEXT IDENTIFIER 
JS THERE ANOTHER IOENTIFIEH 
TRANSFE~ TO L.OOP JF YES 
GEl ABSOLUTE POINTER TO MODE TARLE 
EL.lMlNAfE ALL MMl ENTRIFS IN MODE TABLE 
CAUSE xrR TO LOAD MODE nEF1N1T1nNs FHOM DEF TAaLE 
GET A850LUTF POINTER TO snuNo TA~LE 
ELIMINATE ALL MMI ENTRIFS IN HOUND TABLE 
MAKE XFR TO LOAD ROUND OEFINITIONS FROM DEF TABLE 

GET REL.ATIVE POINTER TO START OF MOOE TABLE 
AND JLJM? TO SQUEEZE MOOE TABLE 
PUT ZERO O~ BOTTOM Of WORKING STACK 
PUT ZEHO nN BOTTOM OF CONT~OL STACK 
GET FIRST MODE FOR COMPARE 
AND STORE IN WORKING STACK 

C~~CK FOR STACK OVERFLOW 
GET SECOND MODE FOR COMPARE 
AND Sl'O~E IN WORKING STACK 
CHf:CK FOR STACK OVEHFLOW 
GET FIRST MODF TO CHECK 
NO ~ORE SO EQlJIVELENT MODES 
1F MODE REFEHS TO ANOTHER - GET ORIGINAL MOOE 



>'='I c• ~ ,' () - 2 (). 7 2 1 7 •. l ~) 5 A~G')i..~o f- A r;F 7LJ 

,\ i--' Ji:;~ 1 • r) 

l] 1[''1j5 !.J 011 (,) i1 0 o21q ti 2~63 t- A)( 1 0. / Af\JU p lJ T I T li\J XR . t 
UlU454 J3'?2~4 'I.? l Ii '54 2~09 l[I X 7 A:t>~nRK,lll r:.iE r ')i:;C QNI) MU flt:: Tn C rH· CK 
u104.S5 0116'0 I 0 Uri Ol.i 2 'i 7 0 rsxo XFb~ l F Munt: RtF~R~ TO ANOTH~t< - Cl~· T UR Ir. J f\1AL Morn: 
u l (J 4'56 G 0 0 U 'l 0 6?.~'l 1 / 2671 t:AXc o,l A '\JU P'JT IT J l\j XP .. ? 
U104J7 Ll1f"l44Q / 41 [1 OU 2q2 STX1 .. + l ::, A iJt: POINTER TO FIRST MnDF 
Ul(i440 oonono 1n~n r)j 2~ 7.3 CMPX2 * *, l)ll ARI: THI:: T;.10 M(1!JFS THI:: SA MF:-
u1c441 u104:~o 6nun 0 ll 2674 TZE POP Y!:S - CONTP.!Ut:- TO PROVE E:OU I VE:-U-1\JCE 
010442 177777 23~0 11 2675 LOA -1.1 GET LINi< WORL) OF FIRST MODE 
Litt443 7]7777 11~0 u 2':i l6 Cl-iPA -1' ;;> SEt: IF IT IS THF SAM!: AS THE SECOf\ID MOUF LINK 
01('444 Lll.O,c:;O 601n {')tJ 2f)77 TNl l~EQ IF NOT THE SAf"lt THERt: IS NU HOPF 
l.Jl(l445 u on on o ('. :3, r:J 11 2678 LOA 011 GET TYPE nF Ft t<ST Mour: 
0H446 uonono 11?0 1i 267Q CMPA (j 12 ls If Tr~E SAME TYPE AS THE St C 0 ~~ D Mf'\Of 
01(,447 0105'SQ 6('110 OU 2"80 TNZ r...r::u 1\j] ... MODE:S AR~ 0 l F FH<FNT 
U1H50 u1n4~1 7410 0 lJ 26EH STX1 0•1 ;;, Tu Rt;: POJf\ITER Tn r!RST MODt: FOR COMP.A HE: 
01c451 uooono 1n2n 0.5 2682 CMPXi:! ••,nu IS IT S~ALLER THAN St:C':ONU MOur: POINTE:R 

tNU UF BINARY CA~D onunu14~ 

010452 010476 6n:>n 0 l) 2683 TPL NSWAP NO .. DO NOT SWAP MOOl::S 
(J 1( 4?3 oor.ono 62.50 11 2684 t: A X3 0 I l. SAVE FIRST MOOE IN XH - 3 
01.(;454 oonorlo 6210 1, 2685 f: A X1 

"' 2 
MOVE: SE:COND MODF. TO XR - 1 

01C4~5 oooono 6nn 1.5 2~86 EAX2 0,3 MOVE Fl lltST MOOE TO xR - 2 
0104S6 oooono 2360 12 2687 N::SWAP L. OQ 0,2 GET F If-<ST WORD ('lf SEC ONO MODE 
01C457 035216 1610 r) u 2688 SBX1 T$MODE t-11 AKE F"l~ST M0f1E POINTER RELi\TIVr 
010460 035216 1620 00 26~9 SBX2 T<J;MODE MAKE ~ECONO MODE RELATIVE 
(j 1 (1461 035235 7560 5b 2690 STQ USTACK.JD SAVE FOR POSS!bLf: RESTORATION 
010462 uo5742 7110 OU 2691 XED asovr Cf-H:CK F"Ok STACK OVERFLOW 
01('4b3 035235 74~n ~o 2'192 STX2 A'bSTACK 4 ID SAVE LOCATION OF" WORD FOR POsslF<LF R E S T ('I R A T I 0 ~I 
01('1464 uo5742 71/0 0 () 2693 XED BSOVF" CHcCK F"OR STACK OVERFL..OW 
ll1(J4b5 035216 06~0 OU 2694 ADX2 l Cf;MOOE MAKE POINTER TO SFCOND MODE At3SOLUTF 
u10466 01701-2 22on ms 2695 L. DX 0 M$XF"ER,DU liE T MODE REFERENCf: I f-.1 P I C A T I 0 N 
010467 000000 74on 1' 2696 STXO 0,2 AND STO"E IN SECOND MODF 
010470 oooono 441n 1~ 2697 SXL.1 0,2 STORE POINH:R Tn TARGFT MODI: 
010471 035216 0610 "u 2~98 Al'lX1 T'bMODE MAKE: F"l~ST MUDE POINTFR ABSOLLJTF 
010472 uonono 620 f') 01 2~99 EAXO CJ I All GET TYPE OF Moor; IN XR - n 
U10473 016762 ioon o.s 2700 CMPXQ M'.!iRFF,OU IS IT REF 
U1G474 011')510 6000 OU 2701 TZE SNGL YES .. CMECK SINGLE POINTER 
010475 016770 10 0 () 0.5 2'102 CMPXO M'liHOW 1 DU !S IT ROW 
Otr.476 010~10 60 0 () OU 2703 lZE SN(.lL YES .. C~ECK SINr,LF PU INTER 
01(<477 016776 in on 03 2704 CMPXQ M$HOWE,DU ls IT END ROW 

ENU OF Bl NARY CARD OOUDU149 
0105UO 01!1510 6 0 0 (1 0 CJ 2705 TZE SNGL YES ... C~ECK SI NGL.!= POINTER 
01(J501 017007 10 u (1 o~ 2706 CMPXu MCGUNION,OU IS J T UN I ON 
010502 01n5t5 6000 00 2Y07 T Z I: MUI.. T YES .. CHECK L. IS T OF MODES 
010503 u16757 1000 0 .s 2?08 CMPX-0 WliSTRCT,DU IS IT STRUCTURE 
010504 010515 60U0 0 (J 2709 TZE MUL.T YES ... CWECK LI ST Of MODES 
010505 017001 1000 lil3 2?10 CMPXO M$PROC,DU IS IT PROCEDURE 
010506 010515 6nun OU 2711 TZE MUL.T YES ... C~ECK 1..1 ST OF MODES 
010507 010550 7100 OU 2712 TRA NEQ i\IO"f ANYTHl~G ABOVE so 0 IFF"ERENT f'100FS 
010510 oooon.1 22'10 11 2713 SNGL 1,.DX7 1,1 GET FIRST MCDF l'O C~ECK 
01U511 010534 7 (') 0 0 00 2'14 TSXO PUS~ AND PUS~ IT ON Hff STACK 
010512 0Qf'l0D1 221n 1~ 2715 LDX7 112 GET SECOND MODE T Cl CHECK 



.t 7, Ko 3 

A 

U1C513 01n534 70UO OU 
c10514 u1n43o lj un oo 
01cs1s 111111 22so 11 
u10516 uooun1 166n 06 
U10517 U1043Q bnun OU 
010520 UQQ001 Oh10 OJ 
u1C521 000001 06~0 OJ 
G1Q522 000000 7240 11 
010523 010305 7440 OU 
010524 000000 7?40 1~ 
010525 01~3n5 1040 oo 

ENU or BINARY CARD oounu1~0 
U1Q5~6 010550 6010 OU 
u105~7 oaoono 2210 11 
uto530 0105~4 70UO OU 
u1osJ1 000000 2210 1~ 
010532 010534 7ouo oo 
G1o533 010516 7100 OU 
u1c534 01054J 74on oo 
u10535 035216 1610 OU 
u10536 035216 162n oo 
010537 035234 7470 56 
u1054o 005754 1110 ou 
u10541 035216 0610 OU 
010542 035216 0620 00 
u10543 000000 1100 oo 
010544 035235 23~0 54 
u1c545 010674 6000 ou 
010546 035235 23~0 54 
010547 010544 11un oo 
010550 035235 22~0 §4 
010551 010556 bOUO au 
010552 U35235 236n 54 
010553 035216 0620 OU 

ENU Of BINARY CARD oooou1,1 
u1c554 000000 756n 1~ 
010555 010550 7100 oo 
01c556 035234 23~0 54 
01C557 010614 6000 00 
010560 035234 23'0 54 
01c561 010556 11on oo 
L10562 010627 74on oo 
01L563 035214 1660 OU 
U1u564 035235 45UO 56 
u10565 005742 111n oo 
010566 010630 7000 OU 
01ri567 oooono 22un 11 
010570 016770 1000 03 
010571 010574 6oon ou 
Llf572 016776 1000 OJ 

2716 
2717 
?.71.9 MUL T 
2719 MULTj 
27 C'. 0 
2721 
2722 
2723 
2724 
2725 
2726 

2727 
272A 
2729 
2730 
2731 
2732 
2733 1-'USH 
2734 
2735 
2736 
2737 
2738 
2139 
2740 PUSHX 
2741 t:XIT 
2142 
2743 
2744 
2145 Nt:Q 
2'146 
2747 
2148 

2749 
2'150 
2751 FAIL1 
2752 
2753 
2754 
2755 HCHK 
2756 
2757 
2758 
2759 HCHK1 
2760 
2761 
2762 
2763 

TSXO 
TRA 
L.DX3 
SHX3 
TZE 
ADX1 
ADX2 
LXL4 
STX4 
L. XL4 
CMPX4 

TN.l 
LOO 
TS.XO 
L.DX7 
TSXO 
TRA 
STXo 
SB X1 
S8X2 
STX7 
XED 
ADX1 
ADX2 
TRA 
LDA 
TZE 
L.OA 
T~A 

L.OX:? 
TZE 
LOQ 
ADX2 

S'f Q 
TRA 
I.DA 
TZE 
1,,.DA 
TRA 
srxu 
SRX6 
Sfl 
XED 
rsxo 
LDXO 
CMPXO 
TZE: 
CMPXO 

PI JS~.~ 
j.)l)P 

-1,1 
1 1 DI I 
pnp 

1. uu 
1, OU 
u,1 
TfMP 
0 '2 
TFMP 

Nf W 
u.1 
PJSH 
0,2 
PUSH 
MlJL Tl 
PJSHX 
T'iir"l(')DE 
T liMODF. 
A'fiwoRK,!D 
T'hrnVF 
HMO DE 
T<J;MnOF 
...... 
A'tSUCK, DI 
UONE 
A't!::iTACK1DI 
t: X 1 T 
A'JiSHcK,Dl 
FA 1 L1 
A'tSTACK 1 DI 
HMrJDF 

u,2 
NEQ 
A'1ii..IORK,DI 
DONJ: 
A$WC1RK,Dl 
FA1L1 
HCHKX 
HWORK 
AiSUCK,10 
hSOVF 
A'l\XFt::R 
(J. 7 
M'tKOW,DU 
k(';HK2 

M'fl-<OWF,DU 

AND P IJ S 1-l 1 T U f\i TH F. 5 TACK 
co~TI~UE PHOVING FQUIVFLENCE 

PAGF 

GET NUMBER OF WnHnS l~ TAHL~ ~NTky 
lJ E c R I: M E N T i\J ll M H E R n F M n 0 F s L ff T T 0 c Ht: c K 
A L L 0 0 i\J E • C U f\; T J i\i t J E P R 0 V I NG El.l U I V E L F. N r. E: 
STEP TO NEXT MOnE IN MODE 1 
ST~P TO ~EXT MODE l~ MODE 2 
GET T4G OF FIRST MODE 
A~D STORE FOR COMPARE 
GET TAG OF SECONU MOUr 
SEc IF TAGS ARE THE SAMF 

NO • FAIL TO PR~VE: EWUIVELE~CE 
GET FIRST MOOE: 
ANO PUSH IT ON THE STACK 
GET SJ::COND MOOE 
A~U PUSM tT ON THF STACK 
GO BACK FOR MOHE MODES 
SAVC: RETLJRi'lj 
MAK~ Fl~ST MODE POINTER RELATIVF 
MAKE SECOND MOO~ POINTER RELATIVE 
PUSH MOOE ON THF STACK 
CH~CK FOR STACK OVERFLOW 
MAKE FIRST MODE POINTER R~LATIVE 
MAKE SECOND MOOF POINTER RELATIVE 
AND RETURN 
DELETE A WORD FROM THf STACK 
TRANSFER IF ALL DONE DELETING 
UELETE A WORD FROM THF STACK 
AND LOO' 
GET ADDRESS OF WURO Tn RESTORE 
TRANSFE~ tF Nn MORE To RESTORE 
GET RESfOREn WORD 
MAKE POINTER ABSOLUTE 

RESTORE WORD 
AND L..001? 
UEL.ETE A WORD FROM wORK 
TRANSFER If ALL onNt 
DEL.ETE A WORD FROM WORK 
AND L.OOJ' 
SAVE RETURN 
MAKE XR • 6 RELATIVE 
MARK CURRENT EXTENT OF CONTROL STACK 
CMECK FOk STACK OVERFLOW 
MAKE MOOF POINTER ABSOLllTF 
GET TYPE nF MOUt IN XR - 0 
IS IT A ROW MODE 
TRANSFER IF ROW MODE 
IS IT AN END ROW MOOE 

71 



) '-) I V} '? ~ ,: !_, - ., 2 l 7 • ' :) ~ 

u u :P 3 l i 1 r; o r' 1 6 0 1 1 o u 
ul(,574 ll3"'~~? 234 l 54 
L1.l'5/5 li10?74 6Qlf1 OU 
Li1c516 Li1n6~7 ~?u0 ou 
li1C577 U352t4 0601 OU 
ulf_.600 UQl'JOnl 71Ufl 1U 
U106U1 U167~7 1nuo OJ 

~NU LiF BINARY CARU oounu1~2 
u1r6U2 u1n622 6n1n ou 
D1C603 035216 16/r'J OU 
u1c604 uonono 63,o '' 
010605 035235 75'0 56 
010606 uo5742 1110 ou 
01v607 035235 U540 S4 
010610 U35235 72UO 91 
01C611 U35235 2210 ~1 
U10612 U35216 06/n OU 
010613 777777 lOUO 17 
010614 010622 6000 OU 
010615 010617 7400 00 
010616 035235 0110 56 
010611 oooono 0610 OJ 
U1G620 000000 2210 17 
Utc621 0tr)566 7100 Oo 
U1Q622 U35235 2340 54 
010623 U10626 6000 OU 
u10624 0352~5 0110 56 
010625 010607 1100 00 
u1c626 035214 066o oo 
010627 000000 7100 00 

tNU OF BINARY CAPO ooonu1,J 
01c60o 010634 74on oo 
010631 U35216 0670 00 
u1c632 000000 2200 11 
u1c633 011012 looo OJ 
u1v634 uooooo 6010 oo 
010635 000000 7270 17 
010636 010631 1100 00 
010637 010666 7400 OU 
010640 000001 0670 OJ 
u1G641 777777 2340 17 
010642 010672 6000 00 
u10643 000000 2200 17 
u10644 u16773 1000 OJ 
u10645 010610 6010 oo 
01c646 000001 2210 17 
U1Q647 U35222 0610 OU 
0106~0 UQOO~l 0610 03 
u1c6?1 000001 1200 17 
Ul0652 006460 7400 00 

2764 
2765 kLrlKt'. 
2766 
27o7 
2768 
2769 
2770 k(.;HK.~ 

2771 
2772 
2773 
2774 
2775 
2776 HC11K4 
2777 
277A 
2779 
2780 
2181 
2762 
27&3 
2184 HCHK' 
2785 
2786 
2767 HCl1K6 
2788 
2189 
2790 
2191 H(.;l1K7 
2792 HCl-1KX 

21Y3 X~ER 
2794 XFER1 
2795 
2796 
2797 HERX 
2'798 
2799 
2~00 HR 
2~01 x~·Rl 
2AQ2 
2~03 
2~04 
2605 
2806 
2807 
2~08 
2~09 
2810 
2~11 

Tf'IL 
SZf\J 
T~Z 

L. DXO 
A0X6 
f RA 
CMPXQ 

n.1z 
SHX7 
l::AA 
STA 
XFD 
AOS 
LXLO 
L.DX7 
ADX7 
CMPXQ 
TZE 
STXO 
NOP 
ADX7 
1..0X7 
TRA 
SZN 
TZE 
NOP 
TRA 
ADX6 
TRA 

STXo 
ADX7 
1..nxo 
CMPXo 
TNZ 
LXl..7 
TRA 
STXO 
AOX7 
SZN 
TZE 
L.DXo 
CMPXQ 
TNZ 
LDX1 
ADX1 
ADX1 
LXLO 
STXO 

kCl-tK3 
Aii!:>TACK,Ol 
t-<CHK2 
t<CHKX 
HWQRK 
1,0 
M$STRCT,OU 

RCHK6 
HMO DE 
0. 7 
A$SUCK, ID 
l'JiSOVF 
USTACK,DI 
A$STACK, I 
USTACK,l 
T$MQDF. 
... 1. 7 
RCHK6 
RCHK5 
A'iiSTACK,10 
••,DU 
0,1 
RCHK1 
A$Sl'ACK,D1 
RCHK7 
US TACK 1 10 
RCHK4 
T$ WORK 
00 

XFt:RX 
UMoDE 
0,1 
M$XF't:R,DU 
•• 
017 
XH:Rl 
XFRX 
1,DU 
• 11 7 
XFR6 
0, 7 
M$MM1,DU 
.(F" 1-<5 
117 
US TAR 
uF", nu 
1,1 
L.E VF.L 

r t~ A l\j s F t ~ I v rd': T A ~ ~ MC Ll f 

i':i CUi\lfROL STACK 1"1Ah~ LJl:-Lf-Tt:i: Y1 l 
lRANSF~~ tF M0HF TO UFLFTE 
G~I ~ElUH~ AUOM~~S l~ XR - 0 
MAKb XH ... 6 AkSnLllTf 
ANU GIVE ~ow R~TURN 
rs IT A srntJGTURED f"Ol!E 

r>JO .. TRANSFER To IJNS T ACI< 
GEl HELATI~E MOOE I~ XR - 7 
GET MODE tN AU WITH LEHO IN AL 
ANU STO~E IN CONT~OL ST•CK 
CH~CK FOR STACK OVEHFLOW 
IN~REME~T Flt:LU IN TOP ~OOE 
GET POSITION IN XR ~ n 
~ET MODE IN XR - 7 
MAKE MODE POINTER ABSOLUTE 

7? 

IS CuRHENT POSITinN BEYnND END OF STRucTuRE 
TRANSF'cR ff YF.S 
STQR~ POSITION FOR ~ REGISTER AnOJNG 
RESTORE TOP WORD IN CONTROL SlACK 
GET POINTER TO CURRENT FIELD IN XR - 7 
GET Moue OF ClJRRENT F !ELD IN XR .. 7 
ANU SEE IF THIS MODE IS A HOW TYPF MODE 
CM~CK CONTENTS OF TOP OF CONTkQL STACK 
TRANSFE~ IF ALL UNSTACKED 
RESTORE TnP wORn lN CONTRO~ STAl.K 
GO CONTINUE CHECKING 
MAKE XR ~ 6 AHSOLUTE 
ANU RETURN AS Nn RQ~ MODE 

~Ave RE:TURN 
GEf A8SOLlJTF POJNTEh' TO MODE 
GET TYPE OF MOOF 
un~s IT REFER Tn ANnTHER MOOE 
i'JO"' EXIT 
GET MOOE THAT rs REFER~n TO 
ANO LOOlt 
SAVE RETURN 
SET XR .. 7 TO POINT TO THE NEXT TABLE ENTRY 
SE~ tr THERE IS A NEXT F.NTHY 
TRANSFE~ IF ALL UONE 
GET TYPE OF TA~Le ENTRY IN XR - O 
IS IT A MOOE MOOE INDICATION 
TRANSFE~ IF NOT A MMl 
GET IDENTIFIER OF MMl I~ XR - 1 
MAKE JT ABSOLUTE= 
MAKE IT POINT A8SOLUTELY TO DEFINITION CHAIN 
GET LEVEL OF IDFNTIFlER IN XR - 0 
AND STORE AS PARAMETER TO TLU ROUTINE 



01c6~3 G06437 1nun oo 
Utt654 J1066Q 11un OU 
01c6~~ Gonoa1 ~2uo 11 

t.: '\J l) U F 8 I N A R Y C A R U 0 0 0 n u 1 ::> 4 
L1C6~6 OQ6412 1000 03 
01C657 Ul06~4 6000 OU 
010660 01101~ 2?un 03 
u1r601 Gooono 14uo 11 
u1c662 uooono 44/0 11 
u1r663 010670 11un no 
01(664 017012 2200 03 
01r665 oooono 74uo 11 
010666 oonooo 116n oo 
01r667 oonooo 44on 11 
010670 777777 0670 11 
01067j 010640 1100 ou 
010672 010666 2200 oo 
010673 oooon1 11un 10 

u10674 0113n6 22un oo 
01C675 U35216 06U0 00 
010676 777777 0600 10 
010677 oonoo1 o6un oJ 
010700 035216 1600 00 
010701 011306 7400 ou 
010702 035216 06UO 00 
010703 777777 2340 10 

END UF BINARY CARO 00000155 
01C704 010420 6nlO 00 
010705 011Jo5 22on oo 
010706 035216 06oo oo 
010707 777777 0600 10 
01C710 000001 0600 OJ 
01C711 035216 1600 00 
010712 011305 7400 00 
010713 035216 0600 00 
010714 777777 2340 10 
010715 010676 6010 00 
010716 000003 6360 00 
010717 oooono 23'0 01 
010120 003767 7000 00 
010721 001677 4500 00 
010722 002152 4500 00 
010723 002153 45un oo 
010724 001674 23'0 00 
U10725 001675 75,0 OU 
010726 035220 221n oo 
010121 uooon1 0610 OJ 
u107jo 00~001 2220 11 
Uto731 006415 1020 OJ 

~NU CF BINARY CARD oouno1~6 

2'tl2 XI- R2 
2~13 

2~H4 

2815 
21:116 
2~17 XI- R3 
2~18 

2~19 

2~20 

2~21 XFR4 
2R22 
2~23 X~RX 
2R24 
2B25 ~~R~ 
2~26 
2R27 XFR6 
2~28 

2R29 OU~E 
2630 
2~31 Sl.lt 
2~32 
2R33 
2A34 
2B35 
2A36 

2837 
2~38 
2R39 StJ2 
2940 
2q41 
2842 
2843 
2e44 
2845 
2e46 
2847 
2R48 
2"49 
2850 
2R51 
2852 
21353 
2f'54 
2~55 
2R56 1.-l:ili 
2857 
2R58 

TSXU 
TRA 
LOXO 

CMPXO 
TZt: 
~DXO 
STXO 
SXL7 
TRA 
l.DXO 
STXO 
XEC 
SXl..O 
ADX7 
TRA 
1,.0XO 
TRA 

1.DXO 
AfHO 
ADXO 
ADXO 
SBXO 
STXO 
AOXO 
SZl\i 

TNZ 
1..nxo 
ADXO 
ADXO 
AOXCI 
SBXO 
STXO 
ADXO 
SZN 
TNZ 
EAQ 
LOA 
TSXO 
STZ 
STZ 
STZ 
L.DA 
STA 
L.DX1 
ADX1 
1,.0X2 
CMPX2 

TLU 
xnq 
1.1 

j.)$MO!JF, nu 
XFR4 
Mit:MPTY,lJU 
0 I l 

0' ' XFR? 
M'J.XFt:R' nu 
()I l 

·~ 
0 I 7 
""'-rl 
XF Rt 
XFRX 
1,0 

M2 
H·MOUF 
-1 • (') 
1 t i.ll) 

UMoDF 
M? 
hMOllf 
-1 I 0 

~TART 

M1 
HMO OF 
"!" 1 '0 
1' u I) 
l$MOOF 
M 
l$Mf)Of: 

-1,0 
sea 
3 
0, !JL 
$St:TP 
A'.lit:::QF 
A'fl-'Ft:l<F 
A 'Hl F. E I< F 
A$1NI 
AilN 
TilJE~ 
11 UlJ 
l, 1 
D"-Inl:NT,DLJ 

PAGF 

SEARCM roR ID~NTIFIEH IN SYMBOL TABLE 
NnT FDU~D • SAD ENTRY IN TA8LI: 
GET TVPE ~F SVMROL TA~Lf ENTHY IN XR - n 

IS IT A MOOE DEFINITION 
YES - JUMP TO INSERT XFFR 
!.iET A BAU ENTRY F"l.AG IN XR ... 0 

73 

AND STO~E IT IN TABLE ENTRY TO REPLACE MMI 
STOHE U~IQUE NUMBER l~ LOWER HALF A~ HAD MODE 
AND GO CHECK NEXT ENTRY IN TARLE 
GET A TRANSFER f N XR • n 
STOHE IN TABLE FNTRV TO REPLACE MMI 
GET POINTER TO FUtlJVELEt-,1T Ef'HRY 
STORE l~ TAHL.E FNTRV 
STEP XR "" 7 OVER CURRENT FNTRY 
AND LOOP 
GET RETURN ADOHES5 IN XR - O 
AND RETURN AF°TER FXECUTFO lNSTRllCTION 

GET RELATIVE POINTER TO MODE 2 
MAKE IT AHSOL,UTF 
STEP TO NFXT TA8LE ~NTRY 
STtP ACROSS LINK WQRO 
MAKE POINTER RELATIVE 
ANU STORE AS MODE 2 
GET ABSOLUTE POINTER TO MOUE 2 
SEE IF AT END OF MODE TABLE 

ATTEMPT Tn P~OV~ EQUIVELENCE 
GET RELATIVE POINTER TO MODE 1 
MAKE IT ABSOLUTE 
STcP TO NEXT TA8~E ENTRY 
STcP ACROSS L.INK WQHD 
MAKE POINTER RELATIVE 
AND STORE AS MODE 1 
GET ABSOLUTE POINTER TO MOOE 1 
SEE IF AT ENO OF MODE TABLE 
JUMP TO SET MODF ? 
FlLE RErERENCE NUMBER 
DESIRED POINTER SETTING 
ANU RESET POl~TER IN SOURCE FILE 
RESET EOf F"L.AG 
lNITIALfZE INPUT ROUTINF 
INITIALIZE INPUT RQUTINF 
GET INITIAL lNPtH ROUTINE TALl. .. Y 
ANU INITIALIZE J llJPUT ROUT I NE 
GET POINTER TO START OF DEFINITION TAHLF 
STEP OVER ENTRY HFADER ~ORO 
GET TYPE OF DFFINITION IN X~ - ? 
IS IT AN IOENTIFIFH U~FJNJTION 
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, .. PASS 1 , lo) 

l,11 7-5? u1n741 b 01 () ou 21''.)9 r 1~ z Lf~L ~ lqAl\':;>FH IF llJO T 
L11r17J~~ ·)on u 0 2 2nn 11 2Clof'J L D x~ 2 .i (;i:: I M(')lJE OF I r l l: NT I F I i:::: I~ IN x~ - ,) 

(J 1 l 7 ,3 4 uonu31 Ht>O o~ 2 '361 CMPX~ MiiLRL •Oil IS I T A LA~:ffl iJ F F l N t T I 0 \'\1 
uiu?-55 Jl0741 b(llO OU 2"62 111JZ LRL3 Ti-lANSr:"t:R IF NOT 
(j 1L 736 U1fi464 7?un nu 2~63 Lol2 LXLCI 2~GU3L GET i\lEX T L At-H: L l N XH - l'I 
l;1C7-.57 01fi464 0?4(1 ou 2%4 AOS 2~HiLBL INCRE~t:\JT l.ABF-L. GFNE~ATOfi 
(J 1('7 4 0 uonon3 7 4lJ n 11 2%5 ::iTXr J,1 ::>Tu Rt: UNI~UE L APl:L H UF-FINITIO~ 
CJic741 777777 () ~l 0 11 2q66 Ldl.5 ADX1 -t-1 STt:P TU NEXT OErINITlnN 
UH742 uonorio ~34G 1l 2q67 SZN (J .1 SEt: lF THE RF ARE ANV MQJ;E I.) E F 1 N I T J 0 \'\I S 
u10743 u1nn1 6010 OU 2~68 TNZ L8L1 TRANSr:"ER ! F THERE ARI:: MC'lRE 
U1G744 U35~16 221rJ OU 2~69 L.OX1 T'.hMODF GET PnJ.'JTF.R TO 8ASE OF MODE TA8Lt 
u1c745 oooon1 0~1n f'J..S 2A70 Ul-'t ADX1 1,uu SH:P oVER HFADl::R i.io~rn 
u10746 777777 22~n 11 2~71 L.DX2 -1,t GET NUM3E::R OF ~OROS p1 THIS MOOE: TARLF ENTRY 
01(!747 G107AQ 6QUO OU 2~72 TZE ~ETMS EXlT ? F END OF t-1UDE T~jjLE IS RE ACHE[) 
010750 uonoH 0610 0 .s 2~73 Ur12 ADX1 11 Dtl STt:P OVER MOOE TYPE wnRn 
0101?1 oonoo1 16~0 0 j 2~74 S8X2 l., D lJ OECRE"1ENT NUMBER CIF FI EL US LE:FT To llPDA TE I ~I M0fH: 
U1C7~2 01n745 6000 oo 2~75 TZE:: UP1 TRANSFER fF' FINISHED WITH CURRENT MOOE 
010753 oooono 2?.7 n 1l 2~76 L.DX7 011 GET MODE (')f FIELD IN XR - 7 
01(754 010630 7000 no 2Q,77 TSXO OXF'ER MAKE MOf)E POINTFR UNIQUE ANO ABSOLUTE 
u10755 U35216 16/0 00 2"7'3 SHX7 HMnDE MAK~ t•fODE POlNTEfi RELATIVE 
010756 oooono 7470 11 2~79 STX7 Otl AND RE Sf ORE UNlQUF. MOnE OF FIFLn 
u107~7 U1075Q 7100 00 2~80 TRA UP2 ANO LnQD 

t:ND C.JF' Bl NARY CARD OOOOU1~7 
01(760 0Q0037 2?.70 l)j 2~81. ~t:TMS L,.DX7 M"iPTR,ou GET POINTER Tl'l FlRST NQf\IPR IM IT I VE MnDF 
Og761 011305 74/0 00 2R82 St:TML. SlX7 M1 STORE CURRENT MOD~ tN M1 
U1o762 01()773 7000 00 2~83 TSXo ~ETM SET LENGTl-l AND TYPE VIELDS IN CU~RENT MOUE 
u10763 011305 2270 00 2~84 L.DX7 Mt GET PnPJTER TO CURRENT MODE 
01(764 035216 0670 OU 2~t;5 ADX7 HMODF MAKE MODE POlNTEH ABSOLuTF 
01c765 777777 067n 17 2~86 ADX7 .. 1 t7 SH:P CURRENT MODE POINT FR TO NEXT MOIJF 
01C766 000001 0670 '1.S 2887 ADX7 1,ou SH:P OV~R l,. l NK ~ORO 
010767 777777 2200 11 2~88 LOXO •1, 7 GET L.ENGTH OF" NFXT E1'HRV IN MOOE TARLE 
010770 006210 6~un no 2989 TZE UOK EXIT Ir NO MORE ENTRIES IN MODE TAHLI: 
01c771 035216 16 '7 0 0 lJ 2~90 SBX7 UMODE MAKE MODE POINTER ABSOLUTE 
0H772 (J 10 761 71UO OU 2~91 TRA SET ML ANlJ L,00'9 
Otn773 000000 6230 tu 2R92 St:TM t:AX3 u.o SAVE RETURN IN ANOTHt:R REGISTER 
01(i774 010630 ., 0 0 0 00 2R93 TSXn A'l>XFER MAKE CU"REN'f MOOE UNIQUE AND ABSOLUTE 
U1C775 uooono 7?10 17 2R94 L.XL1 0,7 GET TYPE POJNTER FQH' MODE 
ua776 777777 722n 17 2895 1,.XL2 •117 GET L.ENGTH OF VALUE or CURRENT MOOE 
010777 000000 6010 1..S 2F\96 TNZ Q,3 HE TURN Ir ALRF::AOV s~r 
011000 oaoono 2200 11 2A97 1,,DXO 017 GET TVPE: Of MODE IN XR - 0 
011001 035216 1670 00 2~98 SRX7 T$MODE MAKE ~Or:lE POlNTFH RE~ATJVF. 
011002 J16762 11'.10 n 0 .s 2~99 CMPXQ M1i~EF",DU SEE I F' IT IS A REFERENCE TYPE MODE 
011003 011021 6oon 00 2900 TZE REF YES .. DO IT 
011004 011001 1oun Q .s 2901 CMPXO M'fPROC,DU IS IT A PROCEDURE MOUE 
011005 011017 6noo 00 2902 TZE ~Roe YES ... DO JT 

ENU OF" BINARY CARD 00000158 
011006 u16757 aon o.s 2903 CMPXQ 1'1$STRcT, DU IS 1 T A STRUCTURED MOOE 
011007 011122 6000 OU 2904 TZE STR YES - 00 ll' 
011010 017007 1000 o.s 29o5 CMPXU M$UNION 1 DU IS IT A UNITED t-10!lE 
011011 011225 6000 00 2906 TZE UNION YES - DO !T 
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A PASS t. 5 

Olj 012 016770 l l'l 0 0 0 ..s 2Q07 CMPX(J t--1'1-k()w •DU IS IT A ROW MOOF. 
U11013 011074 6(1u0 00 2908 TZE kilW YES - DO I T 
011014 u16776 10UO 03 2909 CMPXQ M'hf~O~F,DU 1s IT THF ENU OF ~ ROw MOlH::: 
011015 011074 6nun OU 2Q10 T7E kOw YES .... 1.)0 IT 
011016 01101~ 1000 n.s 2911 CMPXO M'ld:::MPTY •DU IS IT A BAD MODE 
li11017 000000 60U0 1..S 2912 TZE 0 • .s YES ... RETURN 
01102u 777777 HUD OU 2913 TRA $UHWR 1\10 .. iiAO MODI: #### (ROW I#### 
011021 011072 4500 00 2914 Ht:F STZ REr-T INITIALIZE D l Ml:NS I O'>J CQllNT 
011022 011073 ~7 4 In oo 2915 STX7 kFFM ::,,AVE MQf)E PO I f\lTFR 
011023 G35216 () 6 7n OU 2016 A.DX7 HMODF MAKE "100E POlNTFR A8SOLlJTE 
011024 vooon1 n10 17 2~17 f<t:F1 L.f'lX 7 1. 7 GET DEREFFRENCEf'I ~ODE I "1 XR ... 7 
011025 010630 l0(.)0 00 2018 RUW1 TSXO OXFER MAKt: MOOE PO I "1TE=R ABSOLUTF 
011026 oonooo ~21,10 11 2919 I,. DX O 0,7 GET TYPE OF' MODF 1 N XR .. n 
011027 u1677U 1000 n .$ 2920 CMPXQ M~RO.-J I DU IS IT A ROIM MOuF 
011030 011033 orno OU 2921 TNZ Rff2 TRANSFER I F' NOT M !DDL..E OF kOw MOOF 
011031 011012 ()54 0 no 21)22 AOS HEFT INCREMENT DIMENSION COUNT 
U110.s2 011024 l1(J0 nu 2')23 TRA J.<EF 1 AND LOO? 
011033 016776 1l'lu0 03 2924 kl::F2 CMPXQ Mq;HO..JE,DU IS IT THE LAST ROW IN A ROW MOOE 

Ell.JD or BINARY CARD Cl000U1~9 

011034 011036 tin10 oo 2925 TNZ REF3 TRANSF"Ero! ! F NOT 
011035 011072 ()540 00 2926 AOS RFFT I l'-J(;REMENT OlMENSlCN COUt--1T 
011036 035227 2210 03 2927 Ht:F' 3 l,.DX1 T$TvPt:,OU GET POINTER TO TYPE TABLE CONTROi... WO Rn 
011037 000001 63~0 00 2928 EA.A 1 A~LDCATE Ot-4E WORD 
U11040 011.072 t~ 34 0 no 2929 SZN HUT SEE IF REFER EN CF l'Q Row MOUE 
011041 011043 f>O U 0 oo 2930 TZE RH 4 TRANSFE~ IF NOT 
011042 000002 (17~0 03 2931 ADA 2, DlJ ALLOCATE rnRC:E WORDS 
011043 005663 7000 00 2932 kt::F'4 rsxo T:liALOC Ai..LOCATE MEMORY IN TYPE TAf:iLE 
011044 011072 (~ 34 0 00 2Q33 SZN ~HT SEE: IF REFERENCE TO ROW MODE 
011045 011061 6000 OU 2934 TZE RFFi:; TRANSF'E~ IF NOT 
011046 021221 23'0 03 2935 1,.DA Hi-<n..i,ou GET ROW TV?E IN A 
UU047 011012 (17,0 00 2936 ADA kFFT ADU DlMENSlON lN AL 
011050 000001 7550 11 2937 $TA 1'1 Ar...JD STORE AS SECOND TVPE WORD 
011051 u27215 ''.3;n 03 2938 1..DA HPTR, DU GET POINTER TVPE IN A 
0110'2 CJQOOOO 7550 11 2939 STA 0,1 A.ND STO"E AS f"lRST TYPE WORD 
011053 011012 23'0 00 2940 1.,DA RtFT GET NUMBER OF DtMFNSlONS IN AL 
U11Q54 oonoo2 73'0 00 2941. ALS 2 GET DESCRIPTOR LENGTH IN AL. 
CJU055 021222 0750 0.5 2942 AOA HSK!P,DU ADO Sl<P~ Ty PE 
011056 (J 0 00 t'l2 7'5?0 11 2943 STA 2,1 ANU STO"E IN TYPE TAl::iLE 
011Q57 oooon2 6220 05 2944 EAX2 2,AL GET L.EN~Tl1 Of VAL.UE IN XR - 2 011060 011064 7100 00 2~45 TR.A 1-<E f 6 ANU CONlI~UE 
u11061 000001 ''.220 03 2946 Ht:F" 5 L.DX2 11 DU GET LENGTf-l OF VALUE lN XR ... 2 

ENl.J OF BINARY CARO 000001b0 
011062 027215 2350 0 .s 2947 1..DA UPTR, DU GET TVPE IN AU 
011063 oooono 75,n 11 2948 STA 0.1 AND STORE lN TYPE TABLE 
011064 035227 1610 00 2Q49 Rt:F" 6 SBX1 l"f Tv PE MAK.E 'l'Y F9 E TABLE POINTER RELATIVE 
011065 l.J11073 2'27 0 00 2950 LOX7 RI: F "I GET POINTFR TO REF"ERENCF MODE IN XR • 7 
011066 f.J3'521.6 06/0 00 2Q51 ADX7 HM ODE MAKE POINTER ABSOLUTE 
011067 OOfJOno 4410 11 2952 ~XU 0,7 STORE H'PE IN MODE TABLF 
u1107o 777777 44~0 1,7 2Q53 SXL2 ·1 • 7 STCJRE VALUE L.ENGH-l IN 1-WDF TARLE 
011071 oooono 11on 1.S 2954 TRA u,..s ArlJD RETURN 
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J\ f-lfl~S 1.. t'i 

L11012 t1 u ri on o uounuo 2955 1-( t:: F l Zf:RU 
u11013 vonono u o u nu o (?9':>6 kr::~ h L f:-r<n 
011074 Li11072 45U il nu 2957 t-<uw ~TZ f-i I- F T CL!: Af1 DIMENc:;lor~ Cnl.H 1 !-R 
u11015 011073 14/n nu 2C>5R STX7 RH M SAVE: r:uRRf:f\11 ""'Orn: 
u11076 uu 0?5 71 u fl 0 ll 2959 T~A t-<nw1 GO r;1:; Ni: ~A TE Ty f.>t= 
u11011 035227 n1n nj 2C>60 Pi-IOC L DX1 UTvPE,DU \~ t:T PO I 'JTF.R rn TYPE TA H l F: LJ1N T Rill W Ml P 
(J 111lJ0 oonor:i4 63?n rJLl 2961 EAA 4 GEl f\!llMBER cw :..Jf"Rl)S N!-E::nt:n IN A! I 
Li 111,J 1 UQ5663 7nun 0 (J 2962 TSXO THLOC: ANU ALLOCATE WUROS Ii~ T YP!- f Ar>Lt: 
u11102 {j 0 ('l l) [) 0 onn 11 2C>6~ EAX? 0.1 GET POpJTFR TO t-..lf:: w l Y Pi: T At:iLE El\llRY I r'J XR - ?. 
011103 U11116 624f1 0 l) 2964 E: A X4 PR OCT GET POI~TER TO PRl1C~lJllRf. TYPE I f\J XR = 4 
u11104 uononoo11ori1 
011105 01161"0 56U? 01 2Q65 RPI.) 4 el MOV!:: 
0111u6 oooono 23?0 14 2966 1.. DA u, 4 FRUM PROTOTYPF: TYPE 
0111u1 oonono 75?!'1 1~ 2967 STA u. 2 TO NEW TYPE ENTRY 

ENU OF Bl NARY CARD OOUOU161 
011110 0352?1 1610 nu 2968 5HX1 T'tTYPt= MA"'E:: PO H.iTE:R TO 1\JFW TYPF FNTRY RELATIVE 
011111 0QOOC4 2220 03 2969 L.DX2 4, 011 GET LENGTH OF VALUE l N XR ... 2 
011112 (;3521.6 1.,)6/(l ,, 0 2970 ADX7 TtMODf MAKE MOOE fA8LE POJNTFR ABSOLUTE 
011113 oonono 4410 17 2Q71 SXL.1 u.7 STORE TYPE I 1\1 MODF TAHLF 
011114 777777 4420 tl 2Q72 SXL2 •117 STORE VALUE LENGTH IN t-1nDE TAHLE 
011115 UQC'OOO 7100 1.5 2Q73 lRA 0' ;s A~D RETURN 
011116 (;27217 onoouo 2974 Pr<OCT ZERO nocr 
011117 0272~7 oooouo 2975 ZERO TiiUCT 
011120 027215 oooouo 2976 ZERO UPTR 
011121 02721.5 OOOOUQ 2977 ZERO T$~TR 

011122 U3523~ 7 4 .s 0 5l 2978 SfR STX3 A$STACK,l SAVE RETUl1N l N cor,1TROL STACK 
011123 035234 2200 OU 2979 i.. nxo A$1rJf')RK GET POINTER TCl FND OF WORKING STACK 
011124 035214 1600 no 2980 SRXo 1iWoRK SU~TRACT ~ASE Tn r;E T LENGTH OF WORK I 1\JG STACK 
011125 035235 44UrJ 56 2~61 SXLO Ai.STACK, ID A'ILJ STORE (RETURN, MAPK) = .. 3 
011126 OQ5742 7170 00 2982 XED USoVF CHl:CK FOR STACK OVERFLOW 
011127 oooono 63!)0 17 2Q83 EAA o,7 GET MODE IN AU 
011130 UQ00/12 7710 OU 2984 A RL, 18 MOVE: MOOE TO AL 
011131 oonoo1 0 7!> 0 o.s 2985 ADA 1 t l) I J ADD A O~E IN A lJ 
011132 035235 75?n 5b 2966 STA AiSTACK.10 AND srorqE (COUNT, MOUE) = .. 2 
011133 005742 7170 OU 2987 XED HSOVF CHcCK FOR STACK 0 VE RF L 0 t.I 
0111.54 035235 4500 56 2988 STZ USTACK,10 STORE (VALUE LEN, TYPE LEN> = -1 
011135 LQ5742 7170 OU 2969 XED USoVF CHt::CK FOR STACK OVERFLOW 

ENl.J CJF Bl NARY CARO oounu102 
0111.56 u352~5 22on 0 rJ 2990 1..DXo A$STACK GET P(') I NTE~ TO END OF CONHWL STAr;K IN XR - 0 
011137 777776 rnn 1U 2991 L.XL7 ... 2' 0 GET MODE IN Xfi - 7 
011140 035216 Q61Q OU 2992 ADX7 HMODE MAKE "'10DE POJNTF~ AHSOLUTE 
011141 777776 06/0 10 2993 ~TR1 ADX7 -2, n ADD FIEL.D NUMHER TO GF:T POINTER To FI F.:LD 
011142 000000 227n t' 2994 L,DX7 017 GET Mn DE Of FIELD IN XR ... 7 
011143 010773 7000 au 2995 TSXO SETM GET TYPE AND Lc~GTH OF FIELD MOOc 
011144 oanono 63?0 11 2996 EAA 0,1 (JET TYPE IN AU 
011145 0352~4 7'5?0 5b 2Q97 STA UWORK,10 AND STORE FI ElD TYPE IN WORKING ~TACK 
1J11146 OQ5754 71/0 00 2Q98 XE::D UWOVF" Cf.IECK F"OR SUCK OVERFLO~i 
011147 035235 221)0 00 2999 i..oxo A$5TACK GET POI"ITER TO F 1~0 ()F CONTROL STACK IN XR - 0 011150 777777 0420 1U 31' 0 0 ASX2 .. 1. fJ lNCREME"IT STRUCTURE VALUE LENGTH RY FIELD LENtjTH 
011151 777777 7220 1U 3no1 1.,XL2 ""11n GET TVPE LENGTH FOR STRUCTURE I ~I XR ... 2 



A 

u11152 035~27 0610 00 
011153 777777 06~0 11 
Ul11~4 777777 44~0 1U 
011155 777776 ~210 10 
u111'6 uooon1 0610 Qj 
0111~7 777776 7410 10 
G111bO 777776 7270 10 
G11161 U35216 0610 00 
011162 777777 1010 11 
011163 011141 on10 oo 

ENU ur aI~ARY CARU 0000U163 
011164 777777 ~3~0 10 
011165 uooooo 63~0 o~ 
011166 03?227 221n QJ 
u11167 005663 1ouo oo 
c11110 035235 2200 oo 
u11171 777776 1210 10 
u11112 035216 06/0 oo 
u11173 035227 1610 OU 
011174 000000 4410 !7 
L11175 777777 22~0 10 
G11176 777777 44~0 11 
u11177 000000 62~n 11 
011200 035227 06~0 00 
011201 777775 72JO 10 
U11202 035214 06JO 00 
011203 000000 6260 1J 
011204 oooono 2240 tJ 
011205 0352?7 0640 OU 
011206 777777 23~0 14 
011207 000010 7710 OU 
011210 0014no 6200 o5 
011211 000000 5602 01 

E~D UF BINARY CARO 00000164 
011212 000000 2360 \4 
011213 000000 7560 ~~ 
011214 oooon1 06JO OJ 
011215 035234 lOJO 00 
011216 011204 6010 OU 
011217 035234 0110 54 
011220 035234 loon oo 
011221 011217 6010 OU 
011222 u35235 0110 54 
011223 035235 0110 54 
u11224 035235 11uo 5~ 
011225 035227 2210 Qj 
011226 u00002 63~0 OU 
u11221 oo56o3 7000 ov 
U112~0 011304 £3?0 OU 
011231 000000 15?0 11 

ALGOL68 

31"02 
3no3 
3no4 
3nu5 
3no6 
3no7 
3noA 
3n o 9 
3rl10 
31'111 

3012 
31'113 
31'.114 
3n15 
31'16 
3n1. 7 
31'l1A 
31'119 
31'120 
3"21 
3022 
31'!23 
3!'124 
3n25 
3!"26 
3t'l27 
3n28 S1R2 
3t'l29 
3t'l30 
3t'131 
3n32 
3n33 

3n34 
3035 
31'136 
3~37 
31'138 
3r139 STR3 
3n4o 
3n41 
31'l42 
3043 
31'144 
3n45 UNION 
3046 
3n47 
3n4B 
3049 

ADX1 
ADX2 
SXL2 
LDX1 
ADX1 
STX1 
LXL7 
ADX7 
CMPX1 
TNZ 

I..[) A 
EAA 
L.DX1 
TSXO 
L.DXO 
L,.XL7 
AD .0 
SBX1 
SXL.1 
l,,DX2 
SXL.2 
EAX5 
A0X5 
L.XL3 
ADX3 
EAX6 
1..DX4 
ADX4 
l..DA 
ARL 
EAXO 
kPDX 

L,.OQ 
STQ 
ADX3 
CMPX3 
TNZ 
NOP 
CMPX6 
TNZ 
NOP 
NOP 
TRA 
I.. D Xi 
EAA 
'f SXO 
l.DA 
SU 

UTYPF 
., 1, 1 
-1,n 
!P?' n 
1, UIJ 
•?•n 
~2,n 

UMnuF. 
... 1, 7 
S'fH1 

... 1, n 
01AL 
TiTvPE,DU 
HALOC 
A'bSTACK 
... ? , 0 
HMoDE 
HTvPE 
0, 7 
.. 1, n 
-1,7 
(J .1 
l HYPE 
... ~, n 
l :HIOKK 
o,3 
Q,3 
HTvPF 
.. 1, 4 
8 
71'18,AL 
,1 

Q,4 
0,5 
1, DU 
A$WC'lRK 
STR2 
HWf1RK,Dl 
uwnRK 
S'fR3 
USTACK,DI 
A'bSTACK,Dl 
OSTACK,DIC 
Ti TvPF, nu 
2 
T'liALOC 
UNT1 
0 ,1 

PAGF 77 

GET ABSOLUTE POINTER TO FI~~D TYPF IN XR • 1 
INCRE::MENT SHWCTURc TYPF L,.E::NGTH BY FIELD TYPE 
HESTQRE STRUCTURE TYPF LENGTH 
~ET FIELD NUMHE::R IN XM - 1 
STEP TO NF.XT FlFLD 
AND RESTORE V IELD N'JM8ER 
GET MOD~ OF" SyR11CruRt: IN XH - 7 
MAKE MODE POlNTEH AdSOLUTE 
COMPARE TO SEE tf ALL FIELDS HAVE: BEEN CQNSIDFRED 
TRANSFE~ IF MOHF FI~LDS TO CONSIDFR 

l.iET l..ENGTH Of SHWCTURe TYPE IN AL 
GET TYPE LENGTH IN AU 
GET POINTER TO TYPt TABLE CONTROL WORO 
ALLOCATE SPAC~ FOR TYPE IN TYPE TABLt 
GET POl~TER TO ENO OF CONTHOL STACK 
GET MOOE nv STRUCTURE IN XH - 7 
MAKE MODE POlNTFH ABSOLUTE 
GET RELATIVE STRUCTURE TYPE IN XR - 1 
AND STO~E TYPE IN MOOE 
GET 1.,ENGrn OF srnucTUREO VALUE IN XR - 2 
AND STORE lN MODE 
GET POINTER TO TYPE lN XR • 5 
MAK~ TYPE POINTFR ABSOLUTE 
GET LENGTH OF w~RKING STACK 8Ef0RF STRUCTURE 
GET POINfER Tn FIRST WORD PUSHED IN wORK 
SAVE POINTER TO FIRST WORD PUS~FD IN WORK 
GET TVP~ or NEXT FIELD IN XR • 4 
MAKE TYPE POINTER ABSOLUTE 
GET ~EN~TH OF FIELD TYPE IN AU 
POSlTIO~ COUNT FOR REPEAT 
PUT COUNT ~ITH A ANO A RITS IN XR ~ O 
MOVE 

FROM F'lELD TYPE 
TO STRUeTURE TYPE 
ST~P TO NEXT FIELD 
CHECK IF' ANV FIF1.,ns ARE LEFT 
TRANSFER !f THERE ARE ANV MORE FIELDS 
UELETE A WORD FROM THE WORKING STACK 
SEE: 1r DELETED 8ACK Tn THE MARK 
TRANSFER IF MORF WORDS TO DELETE 
DELETE A WORD FROM THE CONTROL STACK 
DELETE A WORD FROM THE CONTROL STACK 
ANO RETURN 
GET POINTE~ Tn TVPE TABLE CONTROL wnRo 
GET NllM8ER Of Wf'RDS NEEDED IN 'fYPF TAHLF 
ALLOCATE Two ~OROS IN TYPE TABLE 
GET FIRST WORD nF UNION TYPE 
AND STOR~ IN TYPE TA8LE 
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.A f.' AS') 1 • ? 

011(1.S? 035227 1610 00 3n'o Si-< X 1 H.lyPr;: ''iAKt TYPf: TA b Lr:: 1:rvr·n Pr 11'.i Ti:: 1-< hrL.ATJVf-
u112ss 035216 U6/n n LJ 3n'1 ADX7 T '!,Mi'JDE "!AK. f:: "1U Dt f-lOllvTFH A~~ S r)L t 1 H 
u 112 '~ 4 uooono 441[l 1/ 3'152 SXL1 u' 1 A~U STORE T YPf- l N M01.H: T ARLt:: Fi\IH<Y 
G112S? 035216 16/n 0 l) 3rl53 Sf3X7 l t i-11] OF MA Kt MUDE POINTE!-< RF:LATJVF 
u112sn U(JOQOQ 63~0 1J 3n54 f:AA u, .5 1~f. T 1-<ETURN AUDRFSS l N All 
u112J7 oono?2 77Hl no 3,, 55 ARL 18 MO VI: TO AL,. 

cNU UF Bl~ARY CA'<D uounu16:; 
u1124o U352,~5 75,n 5b 3056 STA USTACK.IIJ ANU STORI:: (VALUF ~ E rJ' RF T llR 1\J > :: -? 
u11241 005742 71/n OU 3n57 Xf 0 USO VF t,;H!::CK F"OR ST.ACK OVERFLOW 
U11242 000000 6350 17 3n58 l:AA l)' 1 1~E:: T MODE 11-.i AU 
u11243 0Q00?2 7710 OU 3f'l59 MIL 18 MDVI: MOOE TO AL 
011244 uonon1 0750 OJ 3n6o ADA 1 1 UtJ SET CURRENT FIELlJ TO 01\JE:-
011245 0352~5 755n ,6 31'161 STA HS TACK, l f) Af\lt.J STO~E (COUNT, MOU~) = -1 
011246 OQ5742 7170 f)O 31'!62 XED USO VF C~i:CK FOR STACK OVERFLOw 
01124 7 ()35235 2200 ou 31'163 LDXO A$~TACK GEr POINTE:R l'O FND OF CC1NTROL STACK 
011250 777777 7270 1U 31'164 1..XL 7 -1dl GET MOUE POYNTER TN XR - 7 
0112?1 03'5216 O~ln OU 3t'lb5 ADX7 UMODE MAKE P011'JfER A850LUTI:: 
LJ11252 777777 06tn 10 31'166 UN1 ADX7 -1,n ADU CURRENT FIELD NUMHE:R 
011253 000000 2270 1' 31'l6 7 L.DX7 0' 7 1.iE T M(')DE OF CU~RENT FIELD 11\J XR .. 7 
u112?4 0111773 7 0 0 (1 OU 3n6B TSXO SETM C1E T LENGTH OF FJELD MOOF 
011255 U35235 22U ri OU 31'169 LOXn US TACK 1.iE T PO 1 ~HER rn F:ND OF Cf"INTROL STAr:K 
011256 777776 1020 10 30 70 CMPX2 -2,0 SEt:: IF" THIS F" I El D HAS Cl!HRENT MAX I MllM LFNGTH 
0112?7 011261 6020 OU 3"'71 TNC lJN2 TRANSFtR I F" 1'110 T BJGGE:ST YE: T 
011260 777776 7420 10 31'172 STX2 .. 2. n SET 1~EW MAXIMllM 
011261 777777 2210 10 31'173 U1~2 L..DX1 .. t, n GET CURRENT FIELD NUMBER 
011262 000001 0~10 o.s 31'174 A0X1 1, [.) lJ STEP TO NEXT FIELD 
011263 777777 7410 1U 31'175 SfX1 ... 1, n ANO RESTORE AS NEW CURRENT FJF.U1 
011264 777777 7?70 10 3n76 LXl.. 7 • 1, n GET MnDE OF UN I 01\1 PJ XR - 7 
u11265 035216 0670 0 l) 3n77 ADX7 T$MODE MAKE MO r:IE: POINTE~ AdSOLllTE 

ENU (J F Bl NARY CARD 0000U1bb 
011266 777777 lC!l n 11 307B CMPX1 -1.7 COMPARE VIELD NUMB Pl AGAINST NUMBER IN MODE 
011267 011252 6r:il n oo 3n79 TNZ UN1 TRANSFER !F MORE FIEL.DS TO CONSIOFR 
011270 oonooo 721(1 17 3080 L. XL.1 o,7 GET TYPE PO I N'fl:R FOR IJN I ON IN XR - 1 
u11211 035227 061n 00 3t'l81 ADX1 UTVPF MAi<E TYPE TABLE PnJ~JTER A8SOLllTF 
011212 777776 221'0 10 3082 L.DX2 -2,n GET MAXIMUM LENG Tl-I OF UN lON MOOE 
011273 000001 44£0 11 3!'183 SXl..2 1,1 ANU STORE IN TyPE TA~LE ENT Ry 
u11274 027222 2200 OJ 3r"84 L,DXO T'bSKIP,DU GET A Si< IP TYPE IN XR - 0 
u11275 uorioo1 7400 11 3nB5 STXO 111 ANU Sl'OfilE IN TYPE TAi:JlE ENf rtY 
011276 035227 1611) 00 3n86 SBX1 UTYPE MAKE TYIPE TABLE POINTER RF.LAT I VE: 
011277 0 0 (10 l'll 0620 OJ 3087 AOX2 1, IJ u ADD 0% FOR L.ENGTH/TYPE wo~o IN UNION 
U11300 777777 4420 11 3n88 SXl..2 .. 1, 7 ANl.J STORE LENGT~ OF' VALl'E IN MQOt: TAHLE 
U113U1 035235 0110 H 3089 NOP US TACK, DI DEL..ETE A WORD FROM THE CONTROL STACK 
0113U2 035235 23!:>n '4 3n9o ~0.A USUCK, DI GET RETUR~I ADDRESS f N AL 
011303 000000 7100 o~ 3n91 TRA O,AL AND RETURN 
011304 027220 ononoo 3092 UNTl ZERO T$ULEN 
011305 000000 ooonuo 3!'193 Ml ZERO 
011306 oooono OOOOOQ 3!'194 M2 ZERO 



A 

u113u1 uo5164 1nuo ou 
u11310 uo62t6 11uo nu 
G11311 UQOQ46 1n7o OJ 
Li11312 006216 6010 OU 
011313 000050 6~~0 OU 

END OF BINARY CARD uounJ1b7 
L1]314 016460 75~0 00 
L11315 U13257 75~0 OU 
U11316 UQ0157 2210 03 
Li11317 U11731 7410 OU 
011320 u11322 1son oo 
L11321 0144?4 11un ou 
u11322 uorono uououo 
011323 011357 22un ou 
L11324 035235 74on 5b 
L11325 UQ5742 71/0 00 
011326 011360 23~0 OU 
L11327 011361 7550 OU 
L1133Q 011361 23~0 20 
u11331 035235 75~o 56 
011332 005742 7170 00 
011333 011361 45Un 5/ 
011334 011330 6070 00 
011335 u164~7 4500 oo 
u11336 u11J57 1200 oo 
011337 035221 u6QO 00 
U1134Q 777777 U6UO 10 
u11341 000001 06on OJ 

ENU Of BlNARY CARO ooonu168 
011342 035221 1600 00 
011343 011357 7400 00 
011344 011357 4400 oo 
011345 006210 11un ou 
u11346 011335 1100 oo 
011347 011362 23~0 00 
0113~0 011363 75~0 00 
011351 035235 23~0 54 
011352 011363 75~0 5~ 
011353 011351 6070 00 
011354 035235 2200 ~4 
011355 011357 74UO 00 
u11356 006210 1100 oo 
011357 uooono oooouo 
011360 011364 on12 '1 
011361 oonooo uouooo 
U11362 U11j76 7706 51 
011363 oonooo oounuo 
011364 016457 oouooo 

3ri95 
3096 
3r'lf.i7 SI ART 
3099 
3n99 
31. u 0 
3101 

3102 
3103 
3104 
3105 
3106 
3107 
310R L.18F 
31G19 Sr<NGE 
3110 
311.1 
3U2 
311.3 
311,4 Sr<t 
311,5 
3116 
3117 
3118 
311.9 XHNG1 
3120 
3121 
3122 
3123 

3124 
3125 
3126 
3127 
3128 )(r<NGE 
3129 t:r<NGE 
3130 
3131 t:~t 
3132 
3133 
3134 
3135 
3136 
3137 HNGE 
313A Sr<TAL 
3~ 39 :::ir<T 
3140 1::11TAL 
3141 t:r<T 
3142 HTA8 

TTLS 
HEAD 
lSXO 
TRA 
CMPX7 
TNZ 
EAA 

STA 
STA 
L.OX1 
ST .(1 
src2 
TRA 
ZERO 
L.DXO 
STXo 
XEU 
l..DA 
STA 
I.DA 
STA 
XED 
STZ 
TTV 
STZ 
LXL.O 
ADXO 
ADXO 
Af'1 XO 

SBXO 
STXo 
SXl..O 
TRA 
TRA 
L,DA 
SU 
L. DA 
STA 
TTF 
Ll'lXo 
STXO 
TRA 
ZERO 
TALL.YC 
ZERO 
TALLYC 
ZFRO 
ZERO 

PASS ? 

~ 
AH'FEK 
A 'HJf1 MA. T 
S'tL.PAR,DU 
AbNOMA T 
M};PROCV 

DECLR 
~..,Ont: 

D<ft:lLANK,QU 
LA.~TS 

LI l:ff 
(.)!ON 

fol \Jl>E 
A'l>~TACK, 10 
HSnVF 
SRTAL 
SRT 
SRT,• 
A'tSTACK, ID 
BSOVF 
SRT,IDC 
SRl 
C\J T 
HNGE 
HPROG 
.. 1, 0 
11 Ull 

TliPROG 
HNGE 
RNGE 
A'!;OK 
XRNGl 
ERTAL. 
ERT 
USHCK ID I 
E:RT,DtC 
t: R 1 
HS TACK, DI 
RNGE 
A'bOK 

C'\Jf 

PASS 2 

PE~K AT NEXT INPUT SY~PnL 
i~O ~ATCH IF ENO OF FILE 
lS NEXT SYM80L A LEFT PARFNTHESIS 
NO ~ GO TO NU MATCH 
~El A PRQCEOURE VOID MOnE IN AU 

AND STORE AS CURRFNT MOOE 
STORE AS CuRHFNT DECLARATION MODE 
GET POI~TER TO ALANK DEFINITION 
ANU STORE AS LAST IDENTIFIER ENCOUNTEk~D 
THIS IS A PROGRAM ANO NnT A SUsROUTtN~ 
GO SET UP UECLARATJON HEADER 

GET CURRENT RANGE: 
AND SAVE IN C01HROL STACK 
C~ECK FDR STACK OVERFLOW 

79 

GET TALLY WORn FOR SAVING HANGE lNFnHMAT!ON 
AND STORE 
GET NEXT WORD To RE SAV~D 
AND SAVE IN THE CONTROL STACK 
CHtCK FnR STACK OVERFLOW 
LEkO OUT SAVED WORD AND STtP TQ NFXT ONF 
TRANRFER IF TMEPE ARE MORF ~OROS TO 8F SAVED 
INITIALIZE COUNT FOR NEW RANGE 
GET MAXIMUM NUMBER OF RANGE FNTEHFD 
MAKE: l T ABSOl,.UTF 
STEP TO NEXT RANG~ NUMBER 
STEP CVER LIN~ WORD 

MAKE IT REL.,ATIVF 
STORE AS CURRENT RANGF 
STORE AS MAXIMUM RANGE 
AND EXIT 
GO TQ EXCHANGE RANGE ROUTINE 
GET TALLY ~ORD FOR RESTnRING RANGE INFORMATION 
ANU STO~E 
RESTORE WORD FROM CONTRnL STACK 
ANu STO~E IN MEMORY 
TRANSFER !F MORE WORDS ARE To BF RESTORED 
GET PREVIOUS RANGE NUMBER 
STORE AS CURRENT RANG~ NUMBER 
ANLJ EXIT 



l: 1 :-, ">I Ct U5-2b-7~ 17' 80 ..s AL.G~l..68 I-' A Gf- f.i) 

2 PASS ~ 

L113b5 iJ1646Q OOUDUO 3143 ZERO Of CU< 
G113b6 LJ13~57 ununun 3144 ZE~U ~ MOnE 
l;U367 on6c:;;s u o u nu o 3145 LERO t:HX 

f:,\j iJ UF Bl~ARY C:ARU onunu10Y 
011370 013654 ll 0 u 0 lJ 0 3146 ZERO i:HS 
G11371 01~656 onunuo 3147 ZF.RO ij? x 
011372 013657 OOUO(JO 314 q LERO 1.ns 
011373 01~660 ootJnuo 3149 ZERO L1 
011374 016475 ononuo 3150 ZFRO OPT 
lJ11375 013450 ooonuo 31~1 ZERO SRCNT 

Ol1J76 31~2 ~ r At:H· E:QU • 
Ol1J7o 3153 ~SS 10 

011410 UQ5164 7ouo 00 3154 TAG TSXO A$PEEK PEt:K AT NEXT INPUT SYMtjOL 
li11411 006216 7100 Cl 0 3155 TRA A'.f.l'<IOMAT NO MORE: - NO ~ATCH 
U11412 000112 1070 OJ 3156 CMPX7 UT td:~LE, DU CA'" IT 8f A hG 
U11413 IJQ6216 6020 00 3157 TNC A'bNOMAT r~n . TOO EARLY I 1\1 SYMHOL TABLE 
lJ11414 002152 4500 OU 3t58 STZ A$PEl:KF ACCEPT SYMHOL 
U1141~ 011423 7470 OU 3159 STX? TG ~TuRE ACCEPTE!l TAG 
011416 000000 6200 11 3160 E:AXO 0,1 l1 ET TAli IN XR - LI 
011417 035222 0600 OU 3161 ADXo a STAB MA Kb SV"1BOL POlNTf:R AHSC'L,.llTE 
011420 000000 23!)0 10 3162 l.,DA use, o LiE T STR t NG TALLY WORU FC'lR SYMHOL 
011421 006554 QUO OU 3163 NOP uxxs A\JJ PRINT IT U11422 UQ6210 710(1 oo 3164 TRA A$0K ANJ EX: IT 
l.J11423 000000 ooonuo 3165 TG ZERO 
011424 OQ6413 2?.UO o.s 3166 OPE f1 L.DXO 0$0P,OU ClE T OPERATOR TYPE OF ENTRY 
0114~5 011730 74011 OU 3167 STXO TL.UT ANlJ SAVE I r>.J TEMP 
011426 oooono 2200 Q .s 3168 L.DXO ~$ERM1,ou liE T A POINTER Tn npE:RATnR MESSAG~ 

ENU OF BINARY CARD 000001"/0 
011427 006436 7400 oo 3169 srxn OMA TT AND STORE FOR POSSIBLE ERROR MESSAGF 
011430 011674 710 n 00 3170 TRA TLUG AND SEE 1 F" IT IS AN OPERA TOR 
011431 0Q6412 2200 o.s 31.71 Ml ND L.DXO D$MOUE,OU liE T MODE TYPE'. or FNTRY 
011432 011730 7400 00 3172 STXO TLUT ANJ SAVE 11\1 Tb.Mp 
011433 000002 22on r::l.S 31.7 3 l.DXO S'f;t:RM2, DU GET A POINTER To INOlCATION MESSAGE 
u11434 006436 7400 00 31,74 STXo UMATT ANJ STO~E FnR PnSSI8LF FRROR MESSAGF 
011435 011674 7100 00 3175 TRA TLUG AN;) SEE: I F' IT IS A MOl)E 
011436 0Q6415 2200 03 3176 IUENT LDXO 0$lOENT,DU GET 111ENl!FIER 'fYPE OF FNTRY 
0114J7 011730 7400 OU 3177 STXO Tl..U'f' AND SAVE t N TEMP 
u1144o 000004 2200 o.s 317A 1..DXO S$ERM3,0U GET A POINTER To tQENTIFIF.~ MESSAGE 
011441 006436 7400 OU 3\79 STXO UMATT AND STO~E FOR PnSSJBLE ERROR MESSAGE 
011442 011674 7100 ou 3180 TRA Tl..UG ANO SEE If tT IS AN lOENTIFIER 
011443 000006 2200 ().S 311;1 Dt:NOT L.DXo S'Et::RM4 1 DU GET A POINTER Tn DENOTATION MESSAGE 
011444 006436 74on 00 3182 STXo UMATT ANO STORE FOR PnSSIBLE FRROR MESSAGF 
011445 005164 7noo no 3183 TSXn UPEEK PE!:K AT NFXT INPUT SYMBOL 
011446 OQ6216 11un 00 3164 TRA A$NOMH NO MORE sn FAIL 
011447 oooono 62on 1b 3185 E:AXO 016 GET PCI~'fFf.I TO IDFNlltIFR WITHOUT LONGS 
011450 0Qf'l112 11'.!U n OU 3166 CMPXQ A'b TABLE is IT IN PERMANFNT PAFn OF TARLE 
011451 006216 6020 OU 3187 TNC UN OMA T TRANSFE" IF YES ... C•NNOT RE: DfNOTATJOt\I 
011452 03'5222 06011 00 3tB8 AOXO HSUB MAKE PO f NH:R ABSOLUTI:: 
011453 000000 23!)0 10 3189 1..DA usc,o GET STRING POINTER FOR SYM~OL 
u11454 UU65Q 75~0 01,1 3t90 STA UENT ANlJ S"T'ORE I t\! MEMORY 



l 1 'J 'J I ,J 1 J'?-26-72 17,~63 Ai..G0L'>d PAGF Ht 

2 PA :,s ? 

t.: ;~ l uv 81NARY CARO OOUOU1/1 
0114~; 03":>~~3 nun 'li,) 3191 LO Xu l'l-1TA8 l;t T R E L 0 C A T I lJ f\i nF I 1) l: rq I F I t ~ TArLE 
1.i114?6 v116S(J o 4 lJ n n lJ 31. 9 2 A.SXIJ UE'H MAKE TALLY WORU AhSUlltTF 
(; 114'J7 u11oc;o t!3'n 50 319~ LOA l)F:i\iT, CI GET F" I RST Cl-IARACTl-R UF STR I 1\JG 
U1146u 000042 11,n 01 3194 CMPA ::rlU4?, DL IS I T A QUOTt SYMPOL 
Ct1461 UH!:>63 onuo nu 3195 1 z t: IJ c:; r YE:S - GO EVALUATE STH!NG 
li11462 uon044 11'0 01 3196 CMPA •nu44.l.JL IS IT A DOLLAR SIGN 
u11463 lJ 11 ~6J on u o () 0 319 7 TZE: UST YE:~ - GO F.VALUATE S TH I NG 
011464 uono56 11'0 Ql 3198 CMPA •OU"6, DL IS l T A PERIOD 
011465 ui:t472 6000 nu H99 TZE ur-.10111 YES - GO FVALUATI: NUMHER 
011466 u on CJ60 13,0 07 3200 SBL.A :Ol)r,Q,DL. SU~TRACT AN 4SC I I ZH~O 
U114b7 (l 0 () 012 11~0 0/ 3:?01 CMPA 10, nL IS IT A D 1 GIT 
011470 011472 6020 oo P02 TNC l)~tl)M YE~ .. G~ FVALUATE NtlMfiER 
011471 UQ621b ltOO oo 3'0~ TRA Al.NQMAT NO - ~OT A 111:: ~ () T A T I 0 N 
u11472 400000 4310 0 .s 3?04 lJ i\ILJ M FLU :C14noooo,ou GET A H,OA l li\IG 7t:RO p.,; 1-AQ REGISTFR 
u11473 i.l1164Q l510 oo 3?05 STAQ Qi\l lEHO OUT NlJMBFR ACCUMULATION LOCATJC1N 
U11474 0116?1 7oun no 3!'06 TSXO L)Ci\IV C01-J VE RT NlH1HER TO NF.XT f\JONUIGIT 
011475 0115'53 71tJ 0 nu 3?07 TRA U I ·\IT INTEGER IS CONVFIHEO IN ( E' N) 
U11476 ll11644 450 0 0 u 3'0A STl UCNT LERO OUT F"~ACTlnN 0 I G YT COUNTE:R 
u11477 U00060 07'0 07 3?.(J9 ADA :OU60 1 DL RESTORE LAST CHARACTl:R Pl:AU IN A REGISTFR 
011500 0QOQ56 11,n 01 3?10 CMPA :OQ~6,DL IS IT A PERIOD 
G11501 01151'15 60lQ (') u 3211 TNL Dr~UMl T~ANSFE:R IF NOT A DECIMAL POINT 
U11502 011621 7non 00 3!'12 TSXO UCf\IV CONVERT NllM81:R TO NEXT f\JONDIGIT 

END OF Bl NARY CARD onuno112 
011503 011537 71on oo 3213 TRA DfWM:> TRANSFER IF 1\j() F0LL0WlNG EXPONENT 
u115o4 0QC106Q 07,0 Ol 3'14 ADA :OQ60 1 DL RESTORt LAST CHARACTl::R READ IN A REGISTfR 
(J 11505 00010~ 11'0 07 3215 IJNLlM1 CMPA :n105,Dl ls CHAl-<ACH::R THF LETTER E 
011506 777777 6010 oo 3216 TNZ $F.~ROR i'\10 - lLLEfiAL NUMl:H:H 
l.J115lJ7 011643 450n oo 3?17 STZ I: Slil\l LE~O nur FXPuNENT S I Li~~ 
l.111510 oonooo 2360 07 321R l.OQ 01DL INITIAL.IZF (J rOR ACCUMULATION OF E XPOf\JEN T 
011511 Ui165Q 23~0 '" 3?19 L. DA UFNr,sc GET NEXT CHARACTER AF°TER U:TTER l: 
01151?. 011514 6010 oo 3?20 TTF f)~l.J,.,2 TRANSFER IF THl:RE IS A rHAf1ACTER 
011513 777777 71on oo 3 ::>21 TRA ~ERROR NO MQRE - ILLE-GAL NUMHER 
011514 000053 lt'O (:) 7 3?22 u.~lJM2 CMPA =0053,DL IS IT A PLUS SIGN 
011515 0115~0 6000 oo 3t'23 TZE DNUM4 YES ~ GO CONVERT F.XPUl\1Ef'.1T 
011516 00'1055 1150 n1 3?24 CMPA :D0'55,DL lS IT A MINUS SIGN 
011517 011522 601n 00 3?25 TNZ [Jl\IUM3 TRANSF~R IF NOT .. MUST RE A DIGIT 
011520 011643 0540 oo 3:?26 AOS t:SGN SET Ml NUS FLAG IN FLAG 
0115l1 011530 71 IJ n oo 3:>27 TRA UNUl-14 AND GO C01\I VEk T F XPQNcf'1T 
011522 000060 17'0 0/ 3:?2~ Oi~UM3 SBA :no6o,DL GET VALUE OF ASCII D 1 GIT IN A 
(J 115.23 uono12 11;n 07 3?29 CMPA 10.nL C~E::CK TO si:i;. IF l T rs A D TG IT 
0115~4 777777 60JO oo 3?30 TRC 1tf.:~ROR TRANSFER IF NOT ... IL.l.~GAL NUMBER 
011525 U11646 15:>0 OU 3?31 STA i.JT SAVf: n I GIT l 1\J MF MORY 
u11526 U00012 4020 01 3?32 MPY lOtOL MULTIPLY 4CCUMULATE0 FXPONENT BY TEN 
011527 011646 0760 00 3?33 ADW UT ANO Ano NF..I DIGIT 
u 115-So 01165() 23,n §2 3::>34 D1"4UM4 LO.A UF'\if,SC LIE T 1\JEX T r)}GIT OF f:.XPONFNT 

t ND L F' BINARY CARD oounu1n 
() 115-~1 \Jl15~2 6Q/0 ou 3?35 TTF UWt-.1j TRANSF!:R IF THl:Rf: IS r1NF 
li 115:52 IJ rJ 0144 11bn O I 3n~ CMPrJ 100,0L rs ~XPO~E\IT ll\1 Rf:::ASOl\JAHl E 1-<ANGE 
l; 115 .5 3 777777 ti n..sn oo 3:>.sJ lRC ~F~ROR NO . I LLE11AL l\iUt-Al:ffR 



~ '°") I -:. - ? ') .. : ~ 1 7 • ·~ 0 '~ A .. G 1., 'it1 PA r;~ M2 

P ll~S ;) 

u u 534 I; 11 0 4 3 t:'.34 (1 uu ,3? 3 ~ ~n, t: sr,,N ls r: )(PO\Jl::f\JT ··\If: l) A T ! \J t 

u11:i.s5 r) 11 ~~n 6 rJ u n Ou 3?39 T 71:: U\JU~? fR~\JSr"t-~ IF ~O~!T!VI: 
011506 uooooo ~3.50 ou 3?40 i'llH.iL r~E b AT t= EXP LJ~1t:r, T 
u11537 U11644 17b0 nu 3='41 Lhl UM'? ~f~Q LlC·\IT ::ilJt;TRAc;T NUMB FR o~ ll l GIT S AFH R DFClMAL PO I 11.1 f 
lJ1154Q (Jon on o 6200 06 3'42 !::AXO Q,..JL GET !:FFECTiVt t:XPONi'.:1\JT IN x~ - n 
lJ1154t U11.64Q ~3 / (l 00 3?43 LDALl lJ 1\J MAl\t: EAQ REG!STP< C 01\1 TA IN J\IH:GFH OF ~1UM8F: t1 
011542 oonono 6?00 1U 3244 E.:AXU 0. 0 CHt:CK 51 f1 1\J OF t:XPONENT 
011543 011560 6ouo ou P45 IJi\jlJM6 fZE lJRt:AL rd: Al.. IS c;ONVEHTFU IN FAQ 
011544 u115c:;o 6040 ou 3:?46 TMI l)NUM7 lRANSFE~ IF Nl:::li~TJ VE l-XPONl: 1\IT 
ll11545 u1o~no 461n ns 3'4 7 FMP =10.0,ou MULTIPLV f\JU,.i8FR bY T 1:: l\l 
L11546 777'177 6200 10 3?48 E: AXO .. i, n UE:CREME:~T EXP(")1\JFNT 8Y ONE 
u 1154 7 011543 71on Ou 3:?49 TRA IJNUM6 ANU LOOP 
0115?0 U11642 ?6/n OU 3?50 D·\jUM7 DF'OV Ti:'.N UlVlDE ~UM~E:R 11 y TEN 
u11551 Lion o rJ 1 o;:>Q n 10 3?51 E:. A XO 1,0 INCREME:NT E XPOl\IF NT 8Y ONE 
011552 011543 11un Ou 3?52 TRA DNUM6 ANU LOOP 
0115?3 U1164Q 2370 OU 3?53 U 11\JT L.DACJ lJ l\j Gf:f MANTISSA OF CONVl::~TED NUMHER 
U115'4 216ono 43~0 Oj 3~54 UFA =71R25,nU f IX f\JUMBER 1 N AQ REGISTFR 
011555 011640 7c;on 00 3:?55 srn lH~ ANU STORE L.SH AS VALUE OF UENOTATION 
0115?6 oooon7 63~0 00 3?56 tAA M'.b I NT L1E T MODE (jf U F. 1\1 n T A T I 0 ~,, 

E::i'JlJ UF Bl NARY CARD oouno114 
011557 011603 7100 rJ u 3?57 'rRA DE1>Jn ANU GO TO CLE:Af>JUP ROUT I Ne 
u11soo 011640 451 (1 OU 3?58 UHEAL l)FST DN STUR!: CONVERTEU VALLE: OF lJti\IOTATlON 
L11561 000011 63~n OU 3?59 EAA M$REAL UE T MC'.lDE OF" D E 1\1 n T A T I 0 ~1 
011562 011603 7100 OU 3?60 TRA OE 1"n ANIJ Gn To CL.Etd'lllJP ROUTINE 
011563 0116'10 0110 5~ 3261 u~T NOP DENT,sc ST1-:P STRING PO H,1TFR OVER QUOTE OH DOLLAR SI G1\I 
u11564 OU65Q 2350 OU 3?62 1,.DA DENT GET STR!NG TALLY WORD 

I "' A Rf:GISTFR 
011565 OU64Q 75~n OU 3!>63 STA lJ N ANU STOlilE AS FIRST PART OF VALUF 
u11566 U35223 3200 OU 3?64 L.CXo HI TAB GET MINUS BASE OF IN:l\IT!FJE~ TARLF IN XR - 0 
u11567 011640 0400 QU 3:?65 ASXO ON M/\KE TAI.LY ~ORD RELATIVF 
011570 000006 7710 00 3266 ARL 6 MOVE TAl.,.L Y TO AL 
011571 000001 17'0 Ql 3~67 SBA 1,DL DECREMENT HL.L. y BY ONE TO MAKE: ACCURATE 
011572 U07777 37~0 0 'l 3268 ANA r:07777, DL GET Cl..EAN NUMBER or CHARACTERS IN STRING 
011573 011641 75'0 nu 3269 STA DN•1 ANO STORE AS SECOND PART OF VALUE 
011574 000001 11~0 Ol 3270 CMPA 11 DL SEE l F' THERE IS ONE CHARACTER IN THF STRING 
011575 011602 6010 0 (J 3?71 TNZ UST1 TRANSF'E~ IF DIFFERENT FROM ONE 
u11576 oonon5 63~0 00 3272 EAA M$CHAR GET MODE OF VALUE 
011577 UU65Q 2360 5o 3273 L,DQ UENT,CI GET VALUE or: CHARACTER IN Q 

011600 OU64Q ?c;bo 00 3274 STQ ON ANO STO~E AS VALUE OF OF.NO TAT 1 ON 
011601 011603 1100 00 3~75 TRA IJENn AND GO TO CLEAt\JUP ROUTINE 
011602 OQ0053 63!:>[') OU 3276 D~Tl EAA M$STRNG L1E T MOUE OF VALUE 
011603 011647 75'0 OU 3277 Dl::NO STA DM STORE MODE ov VALIJE 
011604 000005 23!:)0 o.s 3?7A L.DA 5 1 DU llE T NUMBER or WORDS IN LIST ELEME:NT 

END or Bl NARY CARD 000001/5 
0116U5 035220 2210 03 3279 1..nx1 UDEF •DU GET POINTER To TAHLt: CONTROL WORD I ~1 XR . 1 
011606 005663 7000 nu 3~80 'f SXO UALOC Al.LOCATE! MEMORY IN THF DEFINITION TA~LE 
U11607 006416 63,n 00 3:?81 !:AA IJ'tUENOT GET TVPE Of I.. t ST f:LEMFNT IN A 
011610 000001 75,0 11 3282 STA 1,1 AND STORE IN LI ST ELEME~!T 
011611 OQ652Q 74 IO 00 3'8~ STX7 UlnNT ~TORE POINTER To IOENTJFIE~ F" ()~ SETO 
011612 UQ7721 7oon 00 3~84 TSXo USE TD LI~K HdS TAt:iLE ENTRY IN OEFINJTION CHAIN 
011613 011647 23~0 0 [J 3:"85 \..DA DM GET MODE OF" CURRE:NT DENOTATION 



011614 uonoo2 75?o 11 
011615 011640 2310 ~o 
011616 000003 75?0 11 
011617 000004 7560 11 
U11620 011722 7100 00 
u11621 0116?0 23?o 5~ 
011622 011625 60/0 00 
011623 000000 236n n7 
011624 000000 11uo 10 
G11625 000060 17?0 07 
011626 000012 11?0 07 
011627 uooon1 6nJn 10 
011630 011644 054n ou 
011631 011645 7510 n1 
u11632 011640 2310 oo 

ENU UF BINARY CARO 00000176 
0116j3 010500 4610 03 
011634 011645 47?0 OU 
u11635 u11640 75/o oo 
u116J6 011621 7100 oo 
011637 oooonoo11uo1 

OU64Q 
u11640 000000000000 
011641 000000000000 

011642 0105nooonuoo 
011643 uooono 000000 
U11644 000000 000000 
011645 066onooonuno 
011646 oonono 000000 
011647 oonooo 000000 
011650 uonooo 000000 
011651 011673 7400 00 
011652 000001 7~00 11 
u11653 011656 6000 00 
011654 035220 1610 00 
011655 011673 1100 oo 
u116?6 016410 2230 03 
u116S7 OQOOOO 7200 11 
u11660 011663 6000 oo 

ENU OF BINARY CARD 00000~77 
u11661 000002 623n 10 
G11662 0352?1 Q6JO 00 
011663 000000 72on 13 
u11604 0116?0 on4o oo 
011665 000001 62JO 10 
011666 035220 06JO OU 
u11667 u11663 11un oo 
u11670 000001 4400 11 
011671 G352?Q 1610 00 

3286 
3?87 
3'88 
3?89 
3290 
3~91 DCl\IV 
3~92 
3?93 
3?<;4 
3?95 LJGNV1 
3296 
3'97 
3?98 
3?99 
3~00 

3301 
3302 
3~(13 
3304 

3305 
3306 ON 

3307 lt::N 
3308 l:::!:iGN 
3'309 DCt\IT 
3310 lJ 
3'.H1 DT 
3312 OM 
3'313 Dt::NT 
3314 L.K 
B15 
3:316 
3317 
3:HR 
3''19 1..Kt 
3~20 

3321 

3322 
3~23 
3324 L,,K2 
3325 
3~26 
3~27 
332~ 
3329 l..~3 
3330 

STA. 
LDALl 
STA 
STQ 
TR A. 
l,.D4 
TTF 
L.OGI 
TRA 
SA.A 
CMPA 
TRC 
AOS 
STCA 
L.DAQ 

f MP 
~AU 
STAl.J 
TRA 

E:VEN 
OCT 

DEC 
ZERO 
ZERO 
VF"D 
ZE~O 
ZERO 
ZERO 
STXO 
I.)( L. 0 
TZE 
SBX1 
TRA 
1..DX3 
l.,XLO 
TZE 

EAX3 
ADX3 
L.XL.O 
nq 
EAX3 
ADX3 
TRA 
s x L. (J 

S8Xt 

PA~S ? 

2,1 
UN 
.s, 1 
4,1 
PAROK 
OFl\JT,SC 
DC 1~V1 
0 1 UL 
o,o 
=006J,DL 
1n,nL 
1,0 
DCNT 
D, 01. 
Ut\1 

=10.0,ou 
D 
ON 
i.)Cf'llV 

QI Q 

10,0 

8/27 

L. K X 
1,1 
l.. K 1 
T$0EF 
L. K X 
L.INK0 1 DU 
o, 1 
1,.K2 

2,0 
T3iPROG 
o,3 
LK3 
110 
HUEF 
l,.K 2 
1,1 
HDF.F 

ANO STORE IN TARL.F ENTRY 
GET VALUE OF DENOTATI0N 
A~D STORF IN TA~LE ENTRY 
STURE 1,.0w HAL.V TN TA8lE ENTRY 
l.iO ACCEPT SYMBOL 
GET NFXT CHAHACTER OF NUMHEH 
TRA~SrER I~ THERE JS A CHARACTER 
lNlTIALIZF Q REAIST~R Tn ZERO 

PAGF 

ANU RETURN ~ITH STRING EXHAUSTED RETURN 
GET VALUE QF DIGIT IN A 
IS CHARACTER A DIGIT 
HETURN IF NOT A DIGIT 
INCREMENT DIGIT COUNTER 
STORE DIGIT JN LOW PART OF WORD 
RESTORE: MANTISSA OF ACCUMULATED NUM8ER 

MUL.TlPLV HY TEN 
ADD NEW DIGIT 
SAVE MANTISSA 
AND L,OOF> 

SAVc RElURN 

83 

SEE IF OEFINITION AL.READY CHAINED JN LEVEL CHAIN 
TRANSrcR If NOT ALREADY CHAINED 
MAKE DErtNITION POINTER RELATIVE FQR RETURN 
AND RETURN 
GET POINTER TO LLn CHAIN POINl6R 
CHECK LL OF DEFINITtON 
TRANSF'ER fF' LLO 

GET RELATIVE POtNTER TO LEVEL CHAIN POINTER 
MAK~ PO!NT~R ABSOLUTE 
CM~CK IF AT ENO OF CHAIN 
TRANSFE~ f F AT FNn OF CHAIN 
GET POINTER TO FOLLOWING FLEMENT IN XR - 3 
MA~E POINTER A~SOLUTE 
ANU LOOP TO TRY AGAIN 
STORE ~ND CHAIN POINTER IN CURRENT nEFINITION 
GET RELATIVE POINTER TO CuHRENT UF~JNITION 



.l 7 ! n b 3 

G11073 uonuno 11un o~ 
u11~14 011357 2?un ou 
011615 006460 74UO no 
L11676 00?164 70UO no 
u11677 uoA216 ltuG no 
u111uo uo?153 22un au 
u111u1 uonon4 1000 Oj 
u11102 006216 6000 au 
0111u3 uonono 6?.lO 11 
u117u4 U35222 06ln ou 
011105 oooon1 0~1n OJ 
011106 u06437 7nuo nu 

tND UF BINARY CARD OOU0u1/~ 
011101 oot216 1100 no 
011110 uonuo1 2200 11 
011711 011730 lOUO 00 
011112 0Q6216 6010 00 
u11113 uo6415 1noo nJ 
011714 011717 6010 ou 
u11715 011651 7non ou 
U11716 011720 71UO QU 
G11717 0352?0 1610 OU 
011720 011731 7410 OU 
011121 011423 747n nu 
0117~2 002152 4500 ao 
011123 000000 62un 17 
011724 035222 0600 ao 
011725 000000 23~0 10 
011726 006554 0110 00 
011727 006210 7100 00 
011730 oonooo oooouo 
011131 uooono onoauo 
011132 oooono 6200 o' 
011733 012025 7400 00 
011734 000046 2200 03 

ENU OF BINARY CARO 0000017~ 
011735 006436 7400 00 
011736 ~05164 1oun oo 
011737 006216 11on oo 
011740 ~06436 1070 00 
011741 OQ6216 6010 00 
011742 012025 22un oo 
011743 012005 6000 00 
011744 011357 7200 QO 
011745 011747 6010 ou 
011746 777772 22on oJ 
011747 035221 0600 oo 
u1115o 777777 222n a~ 
011151 oooon7 1210 10 
0117~2 011755 60~0 oo 

33j2 Ll\X 

3~33 1 LUG 
3~34 

3H5 
3336 
33J7 
3~3A 
3~39 

3340 
3341. 
3342 
3H3 

3344 
3~45 
3H6 
3347 
3Hq 
3~49 
3~~0 

3351 
3352 Tl..UG? 
3353 l LUG3 
3354 
3355 PARQK 
3'356 
3357 
3358 
3359 
3360 
3361 TL.UT 
3362 l.,ASTS 
3~63 l.l-1AR 
3364 
3~65 

3366 
3~67 lPCHK 
3~68 
3~69 
3370 
3371 
3H2 
3'.57 3 
3374 
3~75 
3376 
3'.577 
3378 
3379 

TrH 
L[JXfl 
STX Ll 
TSXO 
H<A 
LDXO 
CMPXu 
TZE 
EAX1 
ADX1 
A0X1 
TSXo 

TRA 
LDXO 
CMPXQ 
TNZ 
CMPXQ 
TNZ 
TSXO 
TRA 
SBX1 
STX1 
STX7 
~TZ 
EAXO 
ADXO 
L.DA 
NOP 
TRA 
ZERO 
ZERO 
EAXO 
STXO 
LDXO 

STXo 
TSXO 
TRA 
CMPX7 
Tt.JZ 
1..DX O 
TZE 
L. XL 0 
TNZ 
l.OXO 
AOXO 
L,.nx2 
LXL1 
TPL. 

'°* 
rd~f.JF 

A~·LFVFL 

A:t-PEl::K 
A't\NOMAT 
A 't l.IEt:K F 
S'tOF, nu 
UNOMA T 
0,1 
l'JlSTAR 
A'JlUF,nU 
H TLU 

AiiNOMAT 
1,1 
TL.UT 
UNO MAT 
D'filOENT,OU 
TLUC12 
LK 
TL.UG3 
BUEF 
LA~TS 
TG 
HPEEKF 
0. 7 
h~l'AR 
use. o 
1:1iXXS 
A'll()K 

OeAL 
l,.PARP 
S$L.PAR1DU 

A'l>MATT 
A'liPEEK 
A'bfllOMAT 
HMATT 
A\NO~A T 
1.PARP 
C~K10 
HNGE 
••2 
-6,nU 
UPROG 
.. i, nu 
7. 0 
CHKt 

A\/L f.<rTJR\J 

uF:T C 1 lh'~f:NT RANr,E NUM~1l:R 
~Tu~~ F~R TAHLI: L0QK UP Hn~TINI: 
iJEt:~ AT NF>.T INPUT Sl'Ml:WL 
r~o ~·1rJqt sn FA t L 
Gf:::l A L:lOK Al FC'\L.LOltJl"G SYMrlOL 
JS IT l~E ~ORD nF 
YES - CURHENT SYM80L JS A FIELD SFL~CTOR 
ubl ~YM30L I~ XR • 1 
MAt<r IT AHSOL,.lJTF 
M~K~ IT POINT TO CHAIN OF UEFINilIONS 
LOU~ UP SYMBOL IN SYMHOL TA8LE: 

i~ 0 M 0 RE S 0 F A l L 
bEl TYPE OF ENTRY IN XR - U 
SE!: IF IT IS OF THE RrntJPH:O TYPE: 
~O • FAIL 
IS THJS AN IDENTIFJEH 
1~ 0 ... TR ANS FE H 
LlNK DtrJNITION TO CHAIN FOH CURHFNT LL 
ANU CONTINUE 
MAKE DErJNITlON Pnt~T~H RFLATIVF 
ANU STORE 
SAVE LAST SYMBOL REAU AS TAG 
ACCEPT SYMBOL. 
GET POINTER TO SYMBOL IN Xk • O 
MAKE POINTER A8~0LUT~ 
GEl TALL.Y FOR IDENTIFIER SUCCESSFULLY MATCHED 
PRlNT 
Al\JD GI VE SUCCE:SSFlJL RF.TURN 

~ET PARAMETER IN XR - O 
AND STO"E 
GET A POINTER To LEFT PARF~THESIS 

ANU STORE FOR POSSIBLE FRROR MESSAGF 
PEtK AT NEXT INPUT SY~BOL 
NO MORE SO FAIL. 
SEt lr NEXT SYM80L MATCHES 
NO ,. F'AfL 
GET TVPE OF PAR~NTH~SIS NFEDED 
TRANSFE~ fF ANV TVPE IS ACCEPTAHLF 
GET POl~TER TO CURRENT RANGE IN XR - n 
TRANSFE~ !F NOT ZERO 
SET XR • O TO POINT TO RANGE MINUS ONF 
MAKE IT AASOLUTE 
GET ALL Bf TS IN XR • ~ 
GET TYPE CF RANGE JN XR - 1 
TRA.NSF'E:~ !F NOT A PROCEDURE OFNOTATION 
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(: I-> A:::)S ti 

u11 7?3 000004 16~r:J o.s 3380 ~r~x2 1-lfll::N, '.JU r<ESl:: T P~OCF.Dl.Jf.<I:: [)FNOTATJON 8 IT IN XR - 2 
u117"4 011764 71 u (l OU 3~81 TRA C HK~ A \JU TRA'JSFER 
(j 11 75:, (J 0 fl ?30 1010 o.s 33t12 C11K1 (;MPX1 11.."A~R,nu ~El:: IF ~A ''JGE T ~ H·RM 1 f\IA H:'.D FsY A IHR OR ~ARF 
0117'?6 011761 6 n l fl no 3-.:a3 TNZ (.; ~K:;> TRANSFt~ IF NOT A BA~ RANnE 
L117';7 OQOQl')l 16~n 0 ;s :nb4 SRX;? FH, nu RESl:'.T t.Uf'( 8IT IN XR - 2 
U1176Q 011764 l1UO oo 33b5 TRA CHK~ AND TRANSFER 
u11761 IJQ6?~1 101 '1 OJ 3~86 CHK2 CMPX1 HCLOR,PU SEE.: IF RANGE IS TFRMlNATED 8Y ) 
011762 777777 6n 10 OU 3~87 TNL $1-~RJR lRANSFE~ IF NOT ... COMPILER ERR QR 

l:: \JU GF 8 I r\11.RY CARD OOUOU1t;O 
011763 000002 16~n n.s 3~88 S8X2 ff-', nu kES!::T PARE IJ THE S I S Bif IN Xk - 2 
011764 lJOOOLS 221n 10 3H9 CHK3 L.DX1 7+4,0 GE= T NuMBER OF" COl.f'lNS IN RANGE 
01176? 011770 6010 OU 3390 TNZ GHK4 T R Af'•' S F' I: R tF ANY COLONS 
U11766 fJ0004Q 16~0 o.s 3391 S8X2 LCOL,1U RESf::T ZERO COLOt-.1S BIT IN XR . 2 
li11767 vU771 7100 0 (J 3~92 TRA CHK5 ANU TROJSFt::R 
011170 000100 16~0 0.5 3~93 CHK4 SRX2 MCOL,OU HESE:T MANV COl,,ONS BIT lt\l XR .. 2 
011771 oono14 ~210 1U 3~94 CHK5 ~OX1 7+5,J GF: T NUMBER or C()MMAS IN RANGE 
011772 G 1177':J o('!lO ou 3~95 TNZ CHK6 TRA'lSF!:R !F Al\lY COMMAS 
u11173 CJQ0010 16£0 a.s 3:";96 SBX? ZCOM,nu HE SET ZERO COMMAS BIT IN XR .. 2 
011114 011776 l1un OU 3~97 TRA (.;HK 7 AND TRA'JSFER 
011775 000020 16~0 o.s 339~ CHl<6 SBX2 MCOM,OU RF.SET MANV COMMAS BIT IN x~ ... 2 
011776 000012 2210 10 3399 CHK7 L.DX1 7•3;o GET NUMBER OF SEMICOLONS IN RANGE 
u11777 0120112 6010 OU 3400 TNl (;HK8 TRANSF'ER IF ANY SFMICOLONS 
012ouo 0002no :1.620 113 3401 SAX2 ZSEM,DU HESE:f Z!RO SEMICOLONS BIT IN XR - 2 
012o:J1 012003 1100 00 3402 TRA CHK9 ANU TRANSF"ER 
012002 0Q0400 1620 03 3403 CHK8 SBX2 MSl::M,DU RESE:T MANY SEMICOLONS 8 IT l N XR - 2 
LJ12 0 Ll3 012025 30~0 00 3404 CHK9 CANX2 L.PARP SEE IF RANGE 1 s ACCEPTARLE 
U120J4 U06216 6010 ou 3405 Tf\iZ Hr~OMA T TRANSFER IF NOT ACCEPTARLF 
012005 002152 4500 oo 3406 CHKlO STZ A$PEEKF ACCEPT SYMBOL 
012006 000000 6200 17 3407 EAXO 0, 7 r.iE T POINTER TO SYMBOL IN XR .. 0 
012007 0352?.2 0600 00 3408 ADXO BS TAR MAKE POlt-.1TER ASSOLUTE 
012010 UOOOr)Q 23'0 1U 34Q9 L.DA HSc,n GET TALLY FOR InENTfflER SUCCESSFULLY MATCHEU 

ENLJ OF BINARY CARD 0000011;1 
012011 OQ6554 0110 00 3410 NOP uxxs PRINT 
012012 OQ6210 7100 OU 3411 TRA OUK AND GIVE SUCCESSFUL HE TURN 
012013 (JQOOOO 6200 "' 3412 tjA R EAXO Q,AL GET PARAMETER IN XR .. 0 
012014 012025 7400 OU 3413 STXO L,.PARP ANU STORE 
012015 000062 22on 0 .s 3414 1,.DXO S$t:HR,OU GET A POJNTF.:R To RAR 
012016 006436 i' 4 0 0 00 3415 STXO A'fiMA TT AND STORE FOR POSSIBLE: FRRL)R MESSAGF 
U12Q17 011736 l100 00 3416 TRA TPC~K ANU SEE: IF NE:XT SYMBOL ts OF" PROPER TYPF 
012020 000000 621,10 0, 3417 l:lARF E: AX 0 U, AL GET PARAMFTER IN XR . 0 
012021 CJ12Q25 7400 oo 3418 STXO LPARP AND STU RE 
012022 000110 2200 g .s 3419 L.DXO ~'ht:JARF,OU IJE T A. POJNffH To BARF 
012023 OQ6436 Hoo 00 3420 Sf XO OMA TT ANU STO~E:: FOR Pnss 1 BL.F: FRROR MESSAGF 
012024 011736 I' 1U0 ou 3421 TRA TPCHK AND SEE JF N!:XT SYMBOL JS OF PROPFR TYPE 
012025 000000 (IOUOtJO 3•22 L.I" Af<P ZERO 
li12026 011357 noo 00 3423 Cf-IAR L.DXO HN(iE CIE T POl~TER TO CURRENT RANGE CONTROL FNTRY 
u1;.;027 035221 0600 oo 3424 ADXO UPROG MAK~ POINTER A~SOLuTE 
u1203o 000005 2210 10 3425 LOX1 5,Q uE T NlJMBER OF COMMAS IN RANGE 
(J 1t:> 0 .31 006216 6000 0 lJ 3426 TZE A'f,11!(1MA T FAIL IF NO COMMAS 
OtcQ32 000004 2210 1U 3427 L.DX1 4,0 GET NUMBER OF COLON~ IN RANGE: 
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I r..= .\ .;; c.; 

v 1 i: Sj ' l; ~2, 6 t- '1 l ['. rJ1.,; 3 41::' '3 r 'L A 1 . l 1
·' il T ~ A l L . [ f A\!'( CCJLOh1S 

G L- (Jj4 ll [) r, u • -~ l::?l i1 tu 3 4 ~ .j Lf' ,( j j,u Gt: 1 i\iUl"r 1f: f~ 0F SFMJC0L(1NS f f\J R ANf;f: 
J 1? [I.~ 5 lJQf'-216 6n1 rr 0 lJ j430 ! i\J' AS"H1i"1A T ~ All IF A i·IY ~FMtCnL01\JS 
lJ 1? 0 Jf) u (16?.10 71. [l [1 riu j431 f RA A'hi..JK SUCCff[) IF PAPALLFL cnN<::: T f~UC TI or" 

b ·~ L. 0F 8 I f\IA RY C A~[l UOU0v11j,.J 
Li 1('0 j 7 Go r o 1 o nun Oj 3432 TA GO~ LDXL :)'iit:RM5,0U Gt:l A Pa 11'.JT FR Tn TAG C1F" MFSSAGF'. 
l) 1.; 0 4 0 CQ64~b l 4 u n nu 3433 STX o A'tMATT A/\JiJ STORE FOR 1-1nss1.;LE FRHO~ f"1f::-')SAGF 
(J 1? 0 41 li05164 7 0 u f1 oo 3434 TSXO HPFE:K PEt:K AT NEXT rwo INPUT SYMfj0LS 
01('042 u06216 71U ri OU :s 4 3 5 TRA Alll\IOMAT f\10 ~ORE so FAIL 
01;:.04,5 uo?1rs3 nun nu 3436 L DX(; A'llt..lEEKF" GET F"OLLOWlf\IG l f\IPIJT SYMF<OL 
U12044 UQf'.'064 1 null Qj 3437 CMPXO ~iiOF,DU ls I T THE SYM~OL llF 
012045 006216 6010 Ou 343A TNL AiNOMAT I~ 0 .. FAIL 
U1c046 G35235 74/n 5o 3439 ST .0 Ali~TACKrlD :::; TURI:; TAG IN ro~1TROL STACK 
01('()47 ooi:;742 7170 0 l) 3440 ;(ELJ HSoVF OH:CK FOR STACK OVERF"LOw 
012050 (J 0 (10 0 0 62UO 1 7 3441 E:: AXO Q,7 GET TAG IN XR - 0 
(j 1£. 0 ?1 C352?2 (.J6U O 0 lJ 344? ADXO T1i:::iTAR MAk.E POINTER A850LUH: 
0120?2 u o ()on o 23~n ~o 344~ I.DA A'hSC,n GE1 TALI.. V wo~n FOR TAG IN A 
u1;:.-05~~ L06~54 U110 OU 3444 NOP liiXXS AN[J PRINT lT 
u12054 LJQ?152 45Un 0 lJ 34~5 STL A'bPFEKF ACCEPT TAG 
(dtJ055 UQ?lr,3 22U n OU 3446 L.DXO A1i(.lEEKF GET OF SyMBOL 
U1£'Q?6 03?222 0600 OU 3447 AOXO HSTAf:l MAKE JT ARSOL.UTF 
L1?0?7 uooono 23~0 10 3448 L.DA use, n GET fALl..Y WC'lRO F"QR Or IN A 
01£>060 OQ6554 011n au 3449 NOP uxxs AN!J PRINT IT 
012001 UQ2153 45un 0 IJ 34!:>0 srz AiQEEKF" ACCEPT OF 
012062 006210 11un OU 3451 "f RA A'tOK AND EX IT 
u12063 UQ'5164 7oun 00 3452 ~ABE\... rsxo A:iiPEEK PEl:K AT NEXT TWO INPUT SYMt:30LS 
012Qb4 uon216 71uo OU 3453 TRA UNOMA T NO MORE so FAIL 

t::NIJ OF BINARY CARU 000001tl.3 
012005 002153 22on 00 3454 LOXO A'fl0EEKF l:iET FOLL.OWING 1 NPllT SYMROL 
012066 000016 1oun 03 3455 CMPXO S'£CnLON, OU ls IT A COLON SVMBQL. 
(J 1~ () 6 7 (JQ6216 601n OU 3456 TNZ A'tr'H'lMA T i'-'O - FA.IL 
u1207o 011357 2200 OU 3457 ~DXO RNGE GET CURRENT RANGE NLIMHER 
012071 OQ646Q 74un OU 345R ~TXO A$LEVEL ~TORE FOR TABLE LOOI<. UP ROLITJNl: 
012072 000000 6:?1n 17 3459 EAX1 0' 7 GET svMaoL IN XR - 1 
u12073 035222 0610 OU 3460 ADX1 UST AB MAKE IT ARSOLUTF 
u12074 uooon1 0610 OJ 3461 ADX1 UDF 1 DU MAKE: IT PnINT Tn CHAIN ()F" DEFINITIONS 
012015 0Q6437 7oun OU 3462 l'SX 0 A'fiTLU LOOK UP POSSlRLE LAl::ll:L t N SYMROL TARLF 
Ll12076 006216 7tu n OU 3463 TRA UNOMA T NOT l N TABLE so F"•H. 
u12077 000001 n2o 11 3464 L.DX2 1.1 GET TYPE ov ENTRY JN XR - 2 
u 121 u o 0Qf>415 1o~n 03 3465 CMPX2 D'lilOENT,QU SEE: IF YT AN IDENTIFirn 
0121u1 OQ62t6 61)10 OU 3466 TNZ A i1~QMA T NO ... PROB•BLE PROGRAM ERROR 
u121u2 oonor)3 23~0 1l 3467 ~DA 311 GET VALUE OF LABEL IN AU 
U121U3 uono22 7710 OU 346A ARL. 18 MOVE TO AL 
U121D4 016?04 07'0 o..s 3469 ADA O'hLAL.,DU ADO DEF" I NE LA8EL CODE 
01210? u126t4 7oun nu 3470 TS.X:o CAU AND AOD L AijEL. DFF"INJTIQl\I TO OUTPUT rODE 
U12106 o o "a r:i o 620r'l 17 3471 EAXO 0,7 GET l..ABEL IN ><R ... 0 
01?1D7 U35222 061.)0 0 lJ 3472 AOXO T$SUB MAKE POINTER ABSOLUTE: 
u12110 uonol'lo 23~0 1U 3473 LDA A$SC,O GET f i\LLV WORD F"OR L. A.REL t i\j A 
01n11 U06554 oun OU 3474 i\IOP uxxs ANU PRINT 1 T 
012112 co21s2 45UO nu 3475 STZ A'llPEEKF ACCEPT LABEL 



E~U UF BINARY CARD oounu1~4 

LI12113 OQ?.153 2200 OU 
U12114 035222 06UO 00 
012115 000000 2350 10 
012116 006554 0110 OU 
012117 0021?3 45or oo 
012120 006210 71on oo 
012121 035234 2210 OU 
012122 777777 1610 \l 
012123 035234 1610 00 
012124 016446 7410 no 
012125 015105 7000 oo 
012126 u16203 2350 OU 
012127 035235 7550 56 
012130 005742 7110 00 
012131 000022 7710 oo 
012132 016633 0750 QJ 
012133 012403 7ouo Qo 
012134 035234 2210 oo 
012135 777777 1610 11 
012136 777777 3350 Ql 
012137 000002 0~50 11 
012140 OQ6210 7100 00 

~N~ Op B!NARY CARD oououtS5 
012141 035235 2210 5~ 
012142 012111 7410 00 
012143 035216 0610 OU 
012144 oooon1 2210 11 
u12145 01n630 inoo ou 
012146 035216 1610 00 
U12147 U1646U 74/0 OU 
01~1~0 ~35234 221n ou 
01?151 777777 1610 11 
u1215~ u3~234 161n oo 
01?1?3 016446 74ln oo 
012154 015072 ioun oo 
012155 U352~4 2?1n OU 
U121~6 777777 161n 11 
0121~7 000000 054" 11 
012160 012111 222n oo 
012161 ooooc1 74~o 11 
u1?162 uonon2 Q540 11 
012163 012530 7oon ou 
012164 012111 23?0 00 
012165 000022 7710 oo 
U1?166 016636 07~0 OJ 

ENU u~ BINARY CAPO ooonu1~6 
012167 012614 100~ ~o 
012110 006210 11un oo 
~1?171 Jnno~o onuo0n 

3476 
3477 
3478 
3479 
3480 
3481 
3482 SASGN 
3483 
3484 
3465 
3486 
3487 
3488 
3'489 
3490 
3491 
3492 
3493 
3494 
3495 
3496 
3497 

3498 DASGN 
3499 
3500 
3501 
3~02 
3503 
3504 
3i:;u 5 
3i:;o 6 
35o7 
3'50 A 
3'50 9 
J!510 
3'511 
3'>12 
3513 
3514 
3515 
3516 
3517 
351A 
3519 

3520 
3521 
31522 UASGl 

L.OXO 
AOXO 
L,.OA 
NOP 
STZ 
TRA 
L.DX1 
SRX1 
SBX1 
5TX1 
TSXO 
L,.DA 
STA 
XED 
ARL. 
ADA 
rsxo 
l,,IJX1 
S8X1 
l.CA 
ASA 
TRA 

1.DX1 
STX1 
ADX1 
l.DX7 
TSXO 
SEX7 
sno 
I. DX1 
SHX1 
St1X1 
s l'X1 
TSXO 
L.DX1 
SRXt 
AOS 
l.DX2 
STX2 
AOS 
TSXO 
L. DA 
A RL. 
ADA 

TSXO 
TRA 
£FRO 

PASS 2 

UQEEKF 
HS TAB 
A'fiSc,o 
uxxs 
A'HlEEKF 
A'f>OK 
HWORK 
.. t, 1 
HWORK 
VA~P 
SOFT 
lMODE 
HSUCK,ID 
HSOVF' 
18 
CUSGN, f)U 
lNS 
UWORK 

•1 R ~ 

"1 a DL 
t: ~ 1 
UO~< 

~'bS'l'ACK,Dl 
C: A~GT 
l§MtiDE 
l~l 

U;ER 
":$MOE 
Ll EC'..- r~ 
A,~f;WORK 

, .. 1 ~ :t 
~1$WORK 
VAl..P 
STHl\JG 
A$WrJRK 
.. t , ~-

()I l 
DASGT 

-~. 1 
l.J EL. W 
LHSGT 
18 
GUSGNE, DU 

GET COL.ON SYMROL 
MAKE POINTER ABSOLUTE 
GET TALL.Y ~ORD FOR COLON JN A 
AND PRINT IT 
ACC!:PT COLO~ 
AND EXIT 

PAGE A7 

GET POINTFR TO FND OF wnRKlNG STACK IN XR • 1 
GET POINTFH TO LAST CONTROL BLOCK 
MAKE IT REL.Al!VE 
ANU STOR!.: AS POIN'T'ER TO CURRENT VALUE 
DO SQF'f COERCION 
GET FINAL MODE IN AU 
ANO SAVE tN CONTROL. STACK 
C~ECK FOR STACK OVERFLOW 
MOVE lT ~ACK TO AL 
ADD ASSIGN CO~MAND 
AND INSERT IT IN PRONT OF VALUE 
GET POl~TER TO END OF WORKING STACK 
GET POl~TER TO LAST CONTROL ELEMENT 
PREPARE TO ADD •1 TO LOC AND *1 To L~N 
ADJUST ~oc AND LEN IN LAST CONTROL FLEMENT 
AND EXlf 

GET MOD~ Cf ASSIGNATION IN XR • 1 
~ND SAVE 
MA~E MO~E ABSOLUTE 
GET DEREFERFNCED MOOE IN ~~ • 7 
AND MAKE !T UNIQUE AND ~8SO~UTE 
MAXE MODE POINTER RELATIVE 
~ND STORE AS TARGET MOO~ FO~ RMS 
GET POI~TER TO ENn OF WORKING STACK 
GET PnI~TFR Tn LAST CONTROL BLOCK 
MAK~ POINTER RELATIVE 
AND STORE POINTER TO CURRENT VALUE 
GO~RCE RHS TO PROPE~ MODE 
GET A POINTER Tn THE FNn OF THE WORKING STACK 
GET POINTE~ TO LAST CONTROL BLOCK IN XR - 1 
PR~PARE Tn COM8!NE TOP Two CONTROL RLOCKS 
GET MOD! Of ASSIGNATION IN XR ~ 2 
ANU STO~E AS MODE OF RESULT 
lNcREME~f L.ENGTH OF RHS TO INCLUDE ENTER eODE 
COMBlNE ASSIGNATION INTO ONE CONTROL BLOCK 
GET MODE Of ASS!GNATION IN ~U 
MOVE ~OOE TO AL 
ADD DO ~SSlGNMENT CODE 

AND AOD IT TO OUTPUT CODE 
ANU EXIT" 
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2 f.lA~S ?. 

012172 016460 23!>0 00 3523 A::>GNt L.DA UECU~ GET MnoE Of ASSIGNATION 
01a13 000022 7710 OU 3524 ARL 18 MOVE MODE TO AL 
012174 016636 Q7!>0 o.s 3525 AOA OUSGNE t DU ADD ENO OF ASSIGN~TION CODE 
012175 012614 7000 OU 3526 TSXO CAD AND ADD Tn OUTPUT CODE 
012176 006210 71. u 0 00 3527 l'RA HOK ANO E)(IT 

x 012177 oonooo 0110 00 3528 SCTAH NOP #### NEEDS APPRQPRIAT~ ROUTINE 
012200 035234 2210 OU 3529 Sc;T L.DX1 A$WORK GET POl~TER TO ENO Of WORKING STACK 
012201 777777 1610 11 3530 SRXl •111 GET POlNTEM TO LAST CONTROL BLOCK 
012202 035234 1b;l.O DU 3531 SBX1 .UWnRK MAKE POINTER RELATIVE 
012203 016446 74:1,0 oo 3532 STX1 VAl.? SAVE POINTER IN ClJRREf\IT VALUE POlNTER 
012204 015105 7ouo 00 3533 TSXo son COERCE ~HS SOFTLY 
012205 016464 2:5!>0 00 3534 L.DA Gl,..~L GET A U~IQUE LABEL 
012206 016464 0540 DO 3535 AOS Gl..BL INCREMENT L.ABEL. GENERATOR 
012201 016507 07,0 ~3 3,36 ADA OiiJUMP,DU ADD JUMP CODE 
012210 012403 7000 00 3537 TSXO INS AND INSERT TRANSFER CODE BEFORE VALUE 
012211 011020 63!>0 00 3'33e EAA 0$ MREF' GET MAKE REfERENCE VA~UF BLOCK COMMAND 
012212 012403 1oon 00 3539 rsxo INS AND INSERT COMMAND IN FRONT OF VALUE 
012213 016464 23!>0 00 3?40 L.DA Gl.tjL GET A U~IOUE LAREL 
012214 016464 0540 DO 354t A05 GLt3L INCREMENT LABEL. GENE~ATOR 

END CJf BINARY CARO 000001ti7 
0122l.5 035235 7550 56 3542 STA USTACK 1 l D SfQRE P~ESENT STATE Of LABEL GENERATOR IN STACK 
012216 005742 1110 00 3'143 XED usovr C~ECK FOR STACK OVERFLOW 
0122l.7 016504 01!)Q 0J 3,44 ADA 0$L.BL 1 DU ADD DEFINE LABEL CODE 
012220 012403 7000 00 3545 TSXO INS AND JNS!RT BEFORE VAL.UE 
012221 016446 2210 OU 3546 1.ox1 VAl.,P GET POINTER TO CURRENT VALUE 
012222 035234 0610 00 3547 ADX1 A$iotj0RK MAKE CONTROL B~OCK POINTER ABSOLUTE 
012223 000001 2270 u 3548 1..0X7 1•1 GET MODE Of VAL.LIE IN XR .. 7 
012224 010630 7oon oo 3549 TSXo A$XF'ER MA<E MODE POINTER UNlCUF ANO ABSOLUTE 
012225 000001 23,0 "' 3550 l..DA 1,7 GET REQUIRED MOOE Of R~S IN AU 
012226 000022 7710 OU 3551 ARL, 18 MOVE MODE TO AL. 
012221 016542 O'l!>O O.S 3552 ADA 0$CONF.DU ADD TEST CONVORMITY CODE 
012230 012403 7000 00 3553 TSXO lNS AND INSERT CODE BEFORE VA~UE 
012231 016464 2350 00 3554 l..DA GLBL ~ET A UNI~UE lABEL 
012232 016464 0540 00 3555 AOS G l..t;L INCR~ME~T ~ABEL GEN§RATOR 
012233 016545 01,0 Q.S 3556 ADA onr,ou ADD RAMSVER IF f AL E CODE 
012234 012403 7000 00 3551 TSXo INS ~ND INSERT TRANSFER CODF BEFORE VALUE 
012235 011020 6350 00 3558 EU 0$MREF GET MAKE RErERENCE VALUF A~Oc~ COMMAND 
012236 012403 7000 00 3559 TSXO INS AND INS!RT CODE 8E~ORE VA~UE 
012237 016446 2210 OU 3560 1,.ox1 VAl,.P GET POl~TER TO CURRENT VALUF CONTROL BLOCK 
012240 035234 06~0 00 3'561 ADX1 AS WORK MAKE ~Of NTER ABSOLUTE 
012241 000001 2350 11 3562 L.DA 1.1 GET MODE or VALUE IN AU 
012242 000022 77l,O 00 3563 ARI. 18 MOVE MOf)E TO AL. 

ENU Or BINARY CARD 00000\88 
012243 016553 01~0 OJ 3'564 ADA 0$CASGN,OU ADD coNroRMtTY 4SSIGNMENT CODE 
012244 012614 7000 oo 3565 TSXo CAO .l\ND ADD CODE AFTER VALUE 
012245 016603 63,0 00 3566 EAA 0$TRUE GET ENT!R TRUE CODE 
012246 012614 7000 '10 356? TSXO CAD ANO ADD CODE AFTER VALUE 
012247 016464 23!)0 00 39'68 I.DA GI.BL GET A U~IOUE LABEL 
012250 016464 05140 00 3~69 AOS GL.BL INCREMENT LABEL GENERATOR 
012251 016507 O?~n QJ 3570 ADA 0$JUMP,DU ADD UNCONOITIONAL. JUMP CODE 



2 

012252 012614 7000 00 
U12253 016464 23'0 00 
012254 0Q0004 1750 07 
012255 016504 01'0 o~ 
012256 012614 7oOO OU 
012257 017026 6350 OU 
012260 012614 1000 no 
012261 006210 11un go 

x 01~262 000000 0110 00 
012263 011023 6350 00 
012264 012614 7000 00 
012265 035235 2350 54 
012266 012321 75~n oo 
012267 0123?1 o540 oa 
012270 016507 0750 03 

END or BINARY CARD 0000u~89 
u12271 012614 7noo oo 
012272 012321 2350 00 
012213 012321 0540 oo 
012274 016504 0'50 03 
012275 012614 7000 00 
012276 016606 6350 00 
012277 012614 7000 00 
012300 012J21 2350 00 
012301 016504 0750 Q3 
012302 012614 1000 oo 
012303 016446 2210 00 
012304 035234 0610 00 
012305 000000 0540 11 
012306 000003 6350 00 
012307 000001 7550 11 
012310 012530 1000 00 
012311 0352~4 2~10 ao 
012312 0000~5 1610 QJ 
012313 777772 22UO Q3 
012314 000002 o•oo i1 
012315 035224 7200 00 
012316 000002 1600 11 

EN~ or BINARY CARP 06000190 
012317 000002 4400 11 
012320 006210 7100 00 
012321 000000 OOOOOQ 
012322 016600 2350 Q3 
012323 012325 7100 QO 
012324 016575 23~0 03 
012325 035235 75'0 56 
012326 005142 7110 00 
012327 006210 7100 00 
012330 035235 23'0 54 
012331 020000 2360 Q~ 

AlGOL.68 

3571 
3572 
31573 
3574 
3c;75 
3576 
3577 
3578 
3'579 OCTAB 
3580 DCT 
3581 
3'582 
3583 
3584 
3585 

3586 
3587 
3588 
3589 
3590 
3591 
3!592 
3593 
3594 
3595 
3596 
3'597 
3598 
3599 
3600 
3601 
3&02 
3603 
3604 
3605 
3606 
360'1 

3608 
3609 
3l'l10 DCTT 
3"11 SlSNT 
3612 
3613 5lS 
3614 s1s1 
3615 
3~16 
H17 1DNTV 
3618 

TSXO 
l..DA 
SAA 
ADA 
TSXO 
EAA 
rsxo 
TRA 
NOP 
EU 
TSXO 
1,.0A 
STA 
AOS 
AOA 

TSXo 
L..DA 
AOS 
ADA 
TS): 0 
EU 
TS):O 
L. 0 !1 
AOt, 
TSXO 
L.D )!1 
ADX1 
AOS 
EU 
ST A 
TSXO 
L.DX1 
SBX1 
L. n }( o 
ASl(O 
L,)(L.O 
SBi(O 

SXLO 
TRA 
ZERO 
I.DA 
TRA 
L..DA 
STA 
XED 
TRA 
1..DA 
l..DQ 

CA lJ 
GLtjL 
4,UL 
0$L8L,OU 
CAU 
0$MAX 
CAD 
UOK 
#### 
0$CONE 
CAU 
OS TACK, DI 
ocn 
DCTT 
0$ JlJMP •DU 

CAD 
OCH 
DC T'f 
OH.BL, DU 
CAD 
Q$f ALSE 
CAD 
OCH 
O!J>L..BL.JDU 
CAO 
\IA~P 
AiWO~K 

0.1 
M$8QOL 
1.1 
OEL.w 
UWORK 
5~ou 
.. c,nu 
2u1 
UCOOE 
2d. 

0$lSfH 1 DU 
S 1 St 
o~qs,ou 

A$5TACK,I0 
f$ SO VF 
UOK 
US TACK, DI 
W'.tt:ht.., UU 

PAGE 

AND ADD CODE AFTER VALUF 
GET CURRENT VAL.LIE or LABEL GENERATOR 
GET LABEL lNlTIALLV GENFRATED 
ADD DEFINE LABEL eooE 
AND ADD CODE AFTER VALUF 
GET SET STACK POINTER TO MAXIMUM COMMAND 
AND Ano CODE AFrER VALUE 
ANO EXI1' 
NE~DS A'PRQPRIATE ROUTINE 
GET CONrORMITV CLEANUP COMMAND IN A 
AND ADO AfTER RHS VAL.UE 
GET SAVED VALUE OF LAREL GENERATOR 
AND SAV! 
lNCREME~T TO NEXT LA~EL TO BE USED 
ADD UNCONOlTIONAL JUMP CODE 

AND ADD AF'TER Rf.IS VAL.lJE 
GET NEXT LABEL TO BE USED 
AND INC~EMENT FOR NEXT TIME 
ADD DEFINE LABEL CODE 
ANO ADD ArTER RMS VALUE 
GET ENT!R rA~SE CODE 
AND AOD CODE AfTER CURRENT VALUE 
GET NF.Xf VALUE Of LABEL TO CONSIDER 
AOD DF~!NE LABEL CODE 
AOD CODE ArTER CURRENT VALUE 

R9 

GET POl~TER TO CURRENT VALUE CONTROL BLOCK 
MAKE POINTER ABSOLUTE 
MAKE CONTROL BLOCK KEY 2 VALUES 
GET A B~OLEAN MODE 
ANO STO~E AS MOOE or RESULT 
COMBINE INTO SINGLE VALUE 
GET POINTE~ TO ENO Of WORKING STACK 
GET POINTE~ TO LAST CONTROL BLOCK IN WORK 
GET MINUS NUMBER or WORDS INSERTED REFORE VALUE 
UPUATE ~EN/LOC WORD To REFER To START OF VALUE 
GET POl~TER TO END Of GENE~ATED CODE 
SUBTRACT STARTING LOCATION or VALUE TO GET l.ENG'fH 

AND STO~E LENGT~ IN ~CC/LEN WORD 
AND EXIT 

GET ISNf IDENTITY CODE 
AND GO ~O lOENTITY 
GET 19 fDENTlTY cnoE 
STORE RELATOR IN CONTROL STACK 
C~cCK FOR STACK OVERFLOW 
AND EXIT 
GET RELATOR IN AU 
GET 8A~ANCEO ~EADER foR WORK EWTRY 



u12332 000002 U76n 07 
0123~3 012572 7000 oo 
012334 035234 2?00 00 
012335 0Q0005 1600 03 
012336 U35234 1600 00 
012337 01~446 7400 oo 
012340 000001 223n OJ 
012341 015114 7000 00 
012342 016202 2270 OU 
012343 012374 747n oo 
012344 035234 2200 00 

ENU or BlNARY CARO 000001~1 
012345 000012 1600 OJ 
012346 035234 1600 QO 
012347 016446 7400 00 
012350 015253 7000 00 
012351 111111 11on Do 
012352 016204 7000 oo 
012353 012374 2270 00 
012354 016202 7470 00 
012355 035234 2200 00 
012356 000011 1600 a3 
012357 035234 1600 QO 
012360 016446 7400 00 
012361 015253 7000 00 
012362 111111 7100 ao 
012363 016204 7oon oo 
012364 035234 2210 00 
012365 000005 1610 ~j 
012366 012530 70QO DO 
012367 035234 22~0 00 
012370 000005 1610 03 
012371 000003 6350 OU 
012372 000001 7550 i1 

END or B1NARY CARD 00000192 
012373 OQ6210 7100 00 
012374 000000 000000 
012375 012456 7400 oo 
012376 016446 22l0 00 
012377 035234 0610 00 
012400 000002 72~0 11 
012401 000002 0650 \1 
012402 012407 7100 QO 
012403 012456 7400 00 
012404 016446 2210 DO 
012405 035234 06l0 00 
012406 000002 2250 il 
012407 012457 7550 00 
012410 035224 7220 00 
012411 000000 63~0 DO 

3619 
3620 
3~21 

3622 
3~23 
3624 
3l'l25 
3626 
3627 
3628 
31>29 

3630 
3631 
3632 
3633 
3634 
3635 
3636 
3637 
363A 
3639 
3640 
3641 
3642 
3643 
3644 
3645 
3646 
3&47 
3648 
3649 
3650 
3651 

3652 
3653 l ONTT 
3654 AUB 
3655 
3656 
3651 
3658 
3659 
3660 l NS 
3661 
3662 
3663 
3664 AOOt 
3665 
3666 

ADQ 
TSXO 
LDXn 
SAXO 
SBXO 
STXO 
L,DX3 
TSXO 
L,OX7 
STX? 
l.,OXO 

SBXO 
SBXO 
STXO 
TSXO 
TRA 
TSXO 
1,.DX7 
STX7 
1,.0XO 
SBXO 
SBXO 
STXO 
TSXO 
TRA 
TSXO 
l.OX1 
SBX1 
rsxo 
L.OX1 
SBX1 
EAA 
STA 

TRA 
ZE~O 
STXO 
b.OX1 
AOX1 
L.XL.5 
AOX5 
TRA 
STXO 
l.DX1 
A0X1 
L.DX5 
SU 
L, XL.2 
EU 

PASS 2 

21DL 
WAU 
A'H~ORK 

5,uu 
UWORK 
VAl..P 
11 UlJ 
b8 
bMOOE 
lDNTT 
A'GWORK 

10,ou 
A$WORK 
VAl..P 
c 
$Ef-<ROR 
DC 
lON'fT 
BMODE 
UWORK 
15,nU 
UWORK 
VAl.,P 
c 
iEHRQR 
DC 
UWORK 
5,ou 
OEL.W 
UWORK 
5,ou 
M$t:iOOL 
1.1 

U01< 

lNSX 
VAL.P 
UWORK 
2.1 
2,1 
AD01 
l NS)( 
VAL.P 
UWORK 
2,1 
N 
T$CODE 
1•1 

PAGF 

INDICATE 2 VALUES ARE B~LANCEO 
GO ADO fQ WOKKlNG AND CONTROL STACKS 
GET POINTFR lO END Of W0RKlNG STACK 
GET POINTER TO LAST CONTRnL BLOCK IN WORK 
MAKE POINTER HELATIVE 
AND STO•E AS PO!NTER TO CURRENT CONTROL BLOCK 
INDICATE SOFT cnERc!ON OF IDENTITY ~PE~ANOS 
CALCU~AfE DESIRED MOUES OF OPERANDS 
GET f ARGET MODE FOR OPERAND~ 
AND SAVE 
GET POINTER TO FNO OF WORKING STACK 

~ET POINTER TO SECOND OPERAND CONTROL BLOCK 
MAKE POINTER RELATIVE 
AND STO~E AS CURRENT VALUE CONTROL RLOCK POINTER 
SET UP eoEReJON fOR RIGHT OPERAND 
lMPOSSIBLF COERCION • ERROR 
DO lNOlCATED COERCIONS 
GET TARGET MODE fOR OPERANDS 
ANU STO~E AS TARGET MOOE 
GET POl~TER TO ENO OF WORKING STACK 
GET PCl~T~R TO rIRST OPERAND CONTROL BLOCK 
MAKE PO!NTER RELATIVE 
AND STO•E AS POINTER TO CURRENT VALUE 
SET UP COERCION fCR ~EFT OPERANn 
lMPOss!RLE COERelON • ERROR 
DO INDleATED COERCIONS 
GEi POl~TE~ TO END Of WORKING STACK 
GE1 POINTER TO LAST BLOCK ~ BAL2 
COMBINE OPERANDS INTO • SINGLE VALUE 
GET POI~TER TO FNO Cr WORKING STACK 
GEr POINTE~ TO LAST VALUE CONTROL BLOCK 
GET MODE Of IDENTITY RELATION 
AND STO~E AS MOOE OF VALUE 

ANU EXIT 

SAYE RETURN 
GET POINTE~ TO CURRENT CONTROL RLOCK 
MAKE POINTER A8SOLijTE 
GET LENGT~ Of VA~UE IN MR ~ 5 
ANO ADD LOCATION OF VALUE 
GO To I~SERTIDN ROUTlNE 
SA'/E REfURN 
UET POINTE~ TO CURRENT CONTROL BLOCK 
MA~<E l T A~SOL.LJTF 
GET POI-TE~ TO START Of VALUE IN XR • 5 
SAVE wo~o TO BE INSERTED 
SAVE o~o END ADORESS or CODE 
GET PARAMETER To ASK roR ONE ~ORD 
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2 PASS 2 

012412 035224 2210 03 3667 L,DX1 acouE, ou GET POINTER TO CODE TABLE CONTROi. WORD 
012413 005663 7000 oo 3668 TSXO UALOC ANO AL.LOCATE ME~ORV 
012414 035224 0650 00 3669 ADX5 ncooE GET ABSOLUTE POINTER TO INSERTED WORD 
012415 012460 7450 OU 3670 STX5 A AND STO~E lN MEMORY 
012416 012460 1010 00 3671 INS1 CMPX1 A HAVE WE MOVED ENOUGlol 
012417 012424 6CI 00 g ll 3~72 TZE 1NS2 TRANSpE~ If DONF. MOVING 
012420 777777 2350 u 3673 I.DA "'111. GET WCR!l TO MOVF 

END Or BlNARY CARD 000001Y3 
012421 000000 7550 u 3674 STA 0,1 ANO STO~E MOVED BACK ONE l,.OCA'f'ION 
012422 oooon1 16~0 03 3675 S8X1 1,ou DECREMENT MOVE POINTER 
012423 012416 1100 00 36?6 TRA 1NS1 ANO L,OOP 
012424 012457 2350 00 3677 INS2 l.DA N GET WOR~ TO BE INSERTED 
012425 000000 7~;'0 u 3678 STA 0,1 ANO STO~E IN OUTPUT CODE 
012426 035224 J,650 OCJ 36?9 SBX5 UC ODE MAKE CODE POINTER RE~ATtVE 
012427 000001 2240 113 3680 ~OX4 1,ou GET A ONE fOR INCREMENTING 
012430 035234 2200 00 3681 ~oxo UWORK GET POINTER TO END or WORKING STACK 
012431 00001'15 uoo 03 3682 1NS3 SAXO 5~DU MAKE XR • 0 POINT TO PRECEEDINQ STACK ENTRY 
012432 035214 1000 00 368:5 CMPXO UWORK SEE JP ~OINTER tS BE~OW WORKIN& STACK 
012433 012456 6020 00 3684 TNC lNSX TRANSrE~ If AL~ BLOCKS RELaCAT6D 
012434 000000 2210 to 3685 ~DX1 o.o GET lYP! Of ENTRY IN XR • 1 
012435 760000 3010 03 3686 CAN)(l. l:l50BJC'f 1DU DOES ENfRY OONTAlN A LOC/LEN POINTER 
012436 012431 6000 QO 368'1 TZE ~NS3 TRANSrE~ If NOT TO CONTINUE 
012437 000002 10'0 10 3U8 C:MPX 5 2u0 TEST INSERT POINTIR POR roRBIDDEN RANGE 
012440 012447 6000 QO 3689 TZE XNS5 TRANSF'Ellt If 01< 
012441 012447 6040 00 3A90 TM! !NS9 TFUNSPE- IF' OK 
012442 000002 1:~20 io 3691 1.. XL.2 2~0 QET ~ENGTlol or ELEMENT IN XR - a 
012443 000002 06~0 io 3~92 U)X2 2,0 ADD LOCATION TO GET END or ELEMENT 
012444 012445 7420 DO 3693 STX2 et11r1 STORE fOR COMPARE 
012445 00001'0 1050 QJ 3694 C:MPX5 •• 'r:: tJ TEST INSER~ 'OlNTER POR FORBIDDEN RANGE 
012446 177177 60~0 00 31\95 TMl iER110R COMPIL.ER ERROR • INSERTING IN MIDDLE 

ENO or BlNARY CARD 00000~94 
012447 000002 ~o;o \O 3696 i !'455 CMPX5 2a0 COMPARE INSERT POINTER WITM LOC Of VALUE 
012450 012452 61,00 00 3697 i'ZE lNS6 TRANSPE~ tf EQUAL TO INCREMENT LOC 
012451 012454 61H>O 00 369" TPl., !NS4 TRANSPE- !f l.OC lS ~ESS TMAN POINTER 
012452 000002 0~40 lO 3699 lNS6 ASX4 2,0 INCREMENT LOCATION Of VALUE av ONE 
012453 012431 7:iOO 00 3100 YRA !NS~ TRANSFE- TO ~OOK ,QR MORE RELOCATION 
012454 060000 3010 03 3101 lNS4 CANX1 W$MUl., TI OU 15 THIS A MULTIPLE VAlUE 
012455 012431 6010 00 3102 ~rNZ lNS3 YES ~ TRANSPER TO KEEP UPDATING 
012456 000000 71.00 00 3'03 lNSX YRA •• NO l!J RETURN 
012457 000000 000000 310• N ZERO 
012460 000000 oooooe 3'0' A ZERO 
012461 012512 7'400 00 3706 MATCH STXO MATX SAVE RETURN 
012462 171777 6:560 11 3707 EAQ .. 1.1 GET ~EN&TM • 1 Of ENTRY IN Q R6GlSTER 
012463 177717 6000 QQ 3708 HE $ERROR COMPl~E~ HRROR • ONE WORD MOOE 
01.2464 000012 7:360 00 3'109 Ql.,S 10 POSlTtON ~ENGTH fnR REPEAT COUNT 
012465 000000 6230 Q2 3110 EAX3 OottlU ANO SAVE IN XR • 3 
012466 035216 2240 00 3111 l,.OX4 T$MoDE GET POINTF.R TO BASE or MODE HBLE 
012467 000001 0640 03 3112 MAT1 A0X4 1,ou STEP OVER ~tNK WORD 
012470 777777 2340 14 3'13 SZN .. 1, 4 C~ECK f OR ENO or MOOE TABLE 
012471 777777 6000 OU 3114 TZE iEHROR lF NO M~RE • ERROR 
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U12472 777777 1010 14 
012473 u12~~7 on10 oo 
012474 oooono 22un 14 

ENU ur BI~ARY CARU 0"0001~5 
012475 oonooo 1ouo 12 
012476 012507 6010 oo 
012477 001440 6200 13 
012500 000001 6250 14 
012501 000001 6260 12 
012502 oooonoo11uo1 
012503 000040 5602 01 
012504 000000 2350 \5 
012505 oooono 1150 t6 
012506 012511 6000 QO 
012507 777777 0640 ~4 
012510 012467 7100 90 
012511 035216 1640 00 
012512 000000 7100 QO 
012513 000000 6220 11 
012514 000000 72Jo 11 
012515 777777 1620 12 
012516 000001 16JO 03 
012517 012515 6010 00 
012520 000002 22Jn 11 
012521 oooono 6240 11 
012522 777777 1640 14 

ENO Op BINARY CARD 00000196 
012523 000002 72'0 ~4 
012524 000002 0650 14 
012525 000002 7430 12 
012526 000002 4500 tl 
012527 000002 74'0 11 
012530 012571 7400 QO 
012531 000000 7220 11 
012532 000000 6230 11 
012533 oonoo2 7250 11 
012534 000002 06~0 11 
012535 000003 2350 ll 
012536 777777 1610 tl 
012537 000003 2750 11 
012540 000001 1620 QJ 
012541 012536 60~0 00 
012542 oonooJ 7550 13 
012543 400000 63~0 00 
012544 000000 75,0 \3 
012545 000002 2240 11 
012546 000002 7440 \3 
012547 000002 1650 ~1 
012550 000002 4450 tJ 

END or BINARY CARD 00000197 

3718 
3719 
3?20 
3'21 
3122 

3'123 
3124 
3125 
3126 
3127 MAT2 
3128 
3129 MAT3 
3730 MATX 
3731 Ut:LWW 
3'132 
3133 Ul:LWL 
3734 
3135 
3'136 
3737 
3'138 

3,39 
3'740 
3'?41 
3'42 
3'143 
3'144 Dl::LW 
3'45 
3'146 
314 7 
;:s:v4e 
37'49 
3150 O!:LW1 
3'51 
3~52 
3153 
3'154 
3'155 
3156 
3157 
3156 
3159 
3160 

CMPX1 
TNZ 
L.0)(0 

CMPXO 
TNZ 
EA XO 
EAX5 
EAX6 

RPDX 
L.DA 
CMPA 
TZE 
A0X4 
nu 
SBX4 
TRA 
EAX2 
L.Xl..3 
SBX2 
SBX3 
TNZ 
1..DX3 
EAX4 
SBX4 

1,.XL.5 
ADX5 
STXJ 
sn 
STX5 
~no 
l,.)(L.2 
EAX3 
1..XL.5 
ADX5 
~DA 
S8X1 
ORA 
SBX2 
TNZ 
STA 
EU 
STA 
L.DX4 
STX4 
SBX5 
SXl.5 

PASS ?. 

0,2 
MAT2 
768.32,3 
1,4 
1,2 

,1,TNZ 
o,s 
o,6 
MATJ 
.. 1, 4 
MAh 
T$MODE 

** 0.1 
0.1 
... 1,2 
1,ou 
DEL,WL,, 
2,1 
0,1 
-1, 4 

214 
2Q4 
2o2 
2~1 
2,1 
DE~wx 

0.1 
0J1 
2u1 
2~1 
3~1 
"i' 1 
3~1 
1,ou 
OEl..Wl 
3,3 
W$VAL.UE 
Q,J 
2,1 
2,J 
2.1 
2,3 

PAGF 

SEE IF CURRENT ENTRY MAS THE HIGHT LENGTH 
TRANSFER If WRONG LENGTH 
uET TABLE ENTRY MODE TYPE IN XR - O 

COMPARE WlTM DESIRED MOnE TYPE 

92 

TRANSFER !~ NOT E~UAL TO T~Y ANOTHER TABLE ENTRY 
PUT COUNT. TNZ, AND AH BITS IN XR ~ O 
PUT ADO~ESS • 1 OP TARLF ENTRY JN XR • 5 
PUT AnORESS • 1 or DESIRED CONTFNTS IN XR - 6 

COMPARE 
TA"kE ENTRY 
WITH DESIRED TARL.E cNTRV CONTENTS 
TRANSFER Ir T~E SAME 
STEP OVER CURRENT TABLE ENTRY 
AND L,OOlt 
MAKE POSNTER RELATIVE 
AND RETURN 
GET POI~TER TO PAR OR BAL WORK ELEMENT 
GET NUMBER OF CONTROLLED VALUES lN XR - 3 
STcP XR • 2 TO PREVIOUS CONTROL ELE~ENT 
DECRE~ENT NUMBER OF VALUES TO GO 
TRANSFE~ IF MORE VALUES TO SKIP 
GET POlMTER TO START OP CODE FOR VALUE 1N XR - 3 
GET POJ~TF.R TO PAR OR BAL ENEMENT IN XR • 4 
GET POINTER TO LAST VALLIE CONTROL BLOeK IN GROUP 

GET ~ENGTM or l..AST VALUE IN XR ~ 5 
AOO ~OCATION TO GET END ADDRESS 
STORE SfART ADDRESS IN FIRST CONTROL BLOCK 
G6EAN OUT 4ENIL~C IN BAL OR PAR ELEMENT 
STORE END ADDRESS IN BAL OR PAR ELEMENT 
$41/E REfuRN 
GET NUMIER or VALUES !N P~R OR BAL 
S4VE STARTING l,.OCAT!ON Of MOVE IN XR ~ 3 
GET LENGTM or CODE IN XR ~ 5 
ADD LOCATION TO GET POINTER TO ENO OF CODE 
GET LL ~ORO or CURRENT VA~UE 
STEP '0 NEXT ENTRV IN SYAeK 
OR IN L~ WORD or THIS VALUE 
DEGREME~T NUMBER LE'T TO SKIP 
TR~NSrE~ tr MORE TO SKIP 
STORE O~ED L~ WORD AS LL WORD OF COM8IMEO YALU~ 
GET VA~ae HEADER 'OR NEW ENTRV 
AND sro-E lN NEW ENTRY 
GET BASE 0, VALUE IN XR ~ 4 
STORE BASi !N New CONTROL BLOCK 
SUBTRACf BASE fROM END Of CODE ADOR~SS 
ANO STO•E 4S LENGTH Of NEW VALUE 
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2 PASS 2 

012551 oooono 6240 1J 3761 EAX4 013 GET POINTER WMERE TO START MOVE IN XR .. 4 
012552 035234 1640 00 3'162 SBX4 A$WORK SUBTRACT LOCATION O~ ENO ~F MO~E 
012553 ooriooo 63!>0 14 3163 EU o,4 PUT MINUS NUMBER nr WORDS TO MOVE IN A 
012554 oaoono 5:no 00 3164 NEG MAKE IT POSITIVE 
012555 000010 77l,O 00 3165 ARL. 8 POSITION FOR REPEAT 
012556 001400 6200 05 3166 EAXO 768; AL GET NUMBER OF wnRDS To MOVE MOO 256 IN XR ... 0 
012557 000001 1750 01 3167 SBA 1 1 0L MAKE 0:256 EXCEPTION NOT BOTHER l..OOP COUNT 
012560 012566 6040 00 3168 TMl DEL.W3 TRANSrE~ Ir NOTMING To MOVE 
012561 000000 5602 01 3769 Dl::LW2 RPDX ,1 MOVE 
012562 000000 2360 1J 3170 l.DQ o,J FROM SPECIFIED LOCATION 
012563 oonooo 7560 11 3'171 SHI 011 TO NEW 1,.0C:HION 
012564 000001 1750 03 3772 SBA 1,ou SEc IF' MORE TO MOVE 
012565 012561 60!>0 ou 3773 'TPL. OE~W2 TRANSrE~ l~ MORE TO Mnv~ 
012566 035234 ouo 54 3174 Ut:L.W3 NnP A$WORK.Ol UEL.ETE A WORD FROM THE WORKING STACK 
012567 035234 1010 00 3175 CMPX1 AS WORK HA~E WE DELETED BACK TO LAST WORD MOVED 
012570 012566 6010 00 3'76 'f NZ DE~W3 NO • TRANSF'ER 
012571 000000 73. on 00 3777 DE[.WX TRA •• AND EXIT 
012572 012613 7 ~I 0 0 QO 3178 WAD STXO WAOX SAVE RETURN 
012573 035234 7~i60 56 3179 STQ UWoRK 1 ID STORE HEAO~R FOR CODE CCNTROL BLOCK 
012574 005754 7170 OU 3180 XriD T$WO ff C~ECK VOR STACK OVERFLO~ 
012575 035234 4500 h 3181 STZ UWoRK 1 fO STORE ZeRO FOR MODE WORD 
012576 005754 7t70 00 3782 XEO T$WOVF' C~ECK VOR STACK OVEHFLOW 

END or BINARY CARO 00000\96 
012577 035224 2360 00 3183 1.,0Q UCCDE GET POl~TER TO CURRENT END OF CODE 
012600 000000 6360 '16 3184 EAQ Cl, QL PUT IN QL 
012601 oooon1 0~760 Q7 3'85 ~100 1t0L SET NUM8ER Of W~ROS OF CODE EQUAL TO ONE 
012602 035234 7~560 56 3786 SI TQ .UWCRK 1 ID STORE AS LOC/LEN WORD 
012603 OQ5754 1170 00 3187 XED T$WCVF" C~ECK fOR SYACK OVERFLOW 
012604 016465 2:560 00 3188 L.DQ L.l. GET CUH~ENY ~EXtCOLOGtc•L LEVEL 
012605 035234 7•;60 56 3189 STQ A$WORK,t0 AND STOF.tE ~N STACK 

012606 005754 Hlo 00 3190 XEO UWCVF' CMECK FOR ST~CK OVERFLOW 
012607 000005 6360 00 3191 EAQ 5 GET NUMBER or WORDS IN CONTROi,, Bl.OCI< 
012610 035234 7~;6 0 56 3192 STQ UWCRK, !D AND STO~E ArTER CONTROL Bl.OCK 
012611 005754 7PO 00 3793 )(ED T$WCVF' CMECK FOR STACK OVERFLOW 
012612 012614 7000 00 319~ TSXO CAD ADO WOR!l TO CODE 
012613 000000 1100 00 3195 WADX TRA •• ANO EXI'f 
012614 012623 7400 00 3796 CAD STXO CAD:W SAVE RE'fURN 
012615 012624 75!:>0 00 3197 STA CAOT' SAVE IWORD TO BE lNSEHTED 
0126l6 000000 63~0 00 3'198 EiU 0 REQUEST O • 1 WORD 
012617 035224 2210 03 3199 L.DX1 T'cooe,riu GET POl~TE~ TO CODE TABLE CONTRO~ WORD 
012620 OQ'5663 7 ooo 00 3ROO TSXO TULOC AND GET ANOTMER WORD FOR CODE 
012621 012624 23~0 00 3Pl01 ~DA CADT GET WOR~ TO BE ADDED 
012622 777777 7550 u 3802 SU •11 !. ANO STO~E AT END nF CODE 
012623 000000 7100 00 JeoJ CADX TRA •• ANO RETURN 
012624 000000 oooooa 31\04 CADT ZERO 

ENP O~ BlNARY CARD 00000\99 
012625 013257 227n oo 3B05 Ut:REF ~DX7 PMOnE GET SAVED MOOE !N XR .. 7 
012626 010630 7000 00 3AQ6 TSXO UXfER MAKE !T UNIQUE AND ABSOLUTE 
012627 000000 2220 17 H07 l,,DX2 0,1 GET TVPE Of MOOE IN XR ... 2 
012630 016762 102n o.s 3R08 CMPX2 M$REr 1 DU IS lT A REFERENCE MOOE 
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0126~1 777777 6010 00 
012632 oooon1 2210 11 
012633 u106~0 7noo ou 
012634 035216 1610 OU 
0126~5 u1646Q /4/0 OU 
012636 006210 11on oo 
012637 000001 63~0 00 
012640 016460 75~0 OU 
012641 006210 7100 QO 
012642 016460 2210 00 
012643 012646 7000 oo 
012644 016460 7470 00 
012645 006210 7100 QO 
012646 012656 7400 oo 
012647 010630 7000 oo 
012650 035216 1670 00 
012651 01266Q 7470 00 
01?.652 000002 2210 OJ 

ENO av BINARY CARD oouou200 
012653 012657 2220 OJ 
012654 012461 7oon oo 
012655 000000 6270 ~4 
01265~ oooono 1100 oo 
012657 016762 oouooo 
012660 000000 oououo 
01266! 035234 2200 QO 
01266~ 035214 1600 QO 
01266J 035235 16UO ,4 
012661 oonon1 6J~o to 
012663 oooon1 1310 oo 
012666 01?7?5 75~0 00 
012667 035217 2210 Q3 
01267J 005663 7000 00 
01267t 012126 1~ao oo 
012672 012725 2350 00 
012673 000014 7~l0 00 
012674 oooono 6200 05 
012675 012726 4400 QO 
012676 035214 2~00 00 
01267? 035235 0600 '~ 
012100 000001 0600 03 

ENU or BINARY CARO 00000~01 
012701 012727 7400 QO 
012102 012730 7~00 00 
012703 016757 63~0 00 
012704 012726 7550 t6 
012105 0127?.7 2~~0 t6 
012706 012730 7550 ~1 
012101 oonooo 6360 05 
012110 012727 23~0 ,6 
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3909 
3R10 
3911 
3q12 
3R13 
3914 
3R15 E:VOID 
3016 
3!H? 
3R1B l:HEF 
3~19 
3~20 
3~21 

3i:t22 cr<ff1 
3q23 
3R24 
3~25 
3~26 

3827 
3828 
3~29 
3~30 t~ffX 
3R3i l::t'<EFT 
Jrl32 
3~33 c~r 

J1'3"l 
3035 
3A36 
J~:n 
3~3~ 
Jt3J~ 
3~~0 
3AH 
31'~2 
J~~3 
::Pl:H 
3~~5 
;JA4~ 

Jl"J-17 
::HMS 

3"49 
3fi50 
3A5i 
3852 
3R53 C~T1 
3~54 

3855 
3A56 

TNl 
LDX7 
TSXO 
S8X7 
STX7 
TRA 
EAA 
STA 
TRA 
L.OX7 
TSXO 
STX7 
lRA 
STXO 
rsxo 
S8X7 
STX? 
1,,.0X1 

L.OX2 
nxo 
E07 
TRA 
ZERO 
ZERO 
l,,OXO 
SBXO 
SBXO 
EU 
AF~S 
STA 
1..ox1 
TSXO 
STX1 
L.DA 
ARI,. 
EAXO 
SXL.O 
~oxo 
ADXO 
~oxo 

STXO 
Sf XO 
EU 
STA 
1..DA 
STA 
EAQ 
1..DA 

PASS ? 

U·R~OR 

1, 7 
UXFl::R 
UMnOE 
OECLf~ 
A$0K 
M'H'O ID 
DECLR 
001< 
UECLR 
EREF"1 
DEC LR 
UOK 
C:Rt:FX 
UXFER 
T$MoDE 
E:RErT *1 
2, OU 

E:REF'T •DU 
MATCH 
014 
*'I> 
M$REf 10 

A$WORK 
T$WORK 
AiS"ACK•Dl 
1,0 
1 
CSTA 
T$80UNO,OJ 
HiALOC 
CSTR 
CST A 

!8•6 
01AL 
CSTR 
"UIORK 
A$S'rACK, !D 
1,ou 

CSTc 
CS To 
~$S'l'RCT 
CSTA,10 
CSTc 1 tD 
csrn,t 
01AL 
CSTc, IO 

NO • CO~PILFR ERHOR 
GET OEHEFFRFNCED MOD~ 
MAKE: IT UNIQUE 
MAKE: IT HEL.ATIVE 
AND MAK~ IT CURRENT MODE 
AND EXIf 
GET A VOID DECLAHER IN A 
AND MAK~ IT CURRENT DECLARER 
ANO EXJT 
GET cURRENT DECLARER IN XR ~ 7 
AND REFERENCE MODE 
AND s~o~e AS NEW OECLARFR 
AND E)(lf 
SAVE: RETUR~ 

PAGF 

MAKE MOOE POINTFR UNlQUF AND ABSOLUTE 
MAKE: MOOE POINTFR RELATIVE 
STORE MODE IN RFFERENCE MOOE PROTOTYPE 
MATCl-I 2 WORDS 

AT REPERENCE MODE PROTOTYPE 
GET PntNTER TO REQUIRED MOOE 
PUT ~t:H:RENC~D MOOE l N )'.R "' 7 
;\ND rwnrnN 

nn ~rll~'fE~ ·ro END Of WORKING STACK 
Qr'.'f CllR~ENY L,fNGT!-1 Of wr1RK I NG STACK 
fil)~3' fLCl' M~~:{ ro GET NO OF ADDED WORDS 
;~OD ONE YO Gin' ~N,)2 ?"ORN F'IELOS 
D 1 Y ,, D t: tJ Y 2 
5TOR~ NCMS~R OF F!ELDS PLUS ONE 
q E T ? ()! ~1 ? :; ~ Y 0 9 0 UN D 'I' Ji B L. E C 0 N TR 0 L >-I 0 R O 
GEY ;;; rJT~v 1 N 80UND usu: 
~YORE POINYaR To aouNn YABLE ENTRy 
r;E '( NUMO~R Of wci;ins l N ElOUNO TABL..E FNTR'f 
MOYL ''O nu .. v ~'~R'I' OF WORn 
MC\IL 'O ~R "' O 
~N s·o~E lN TALLV WORD 
G IE l P 1 l ! AJ Y C iii Y 0 3 A 5 E 0 F' ~J 0 R K I NG S T A CK 
i~::: "f 7' ,, pm;;; ~ y 0 s T AF~ T n:: MA R K ED 0 AY A 
:;:-{ .J ;i !-tE.ADrn WORD 

~TonE IM P~TCM fALLV WORD 
3TOAE IN STORE T~LLY WORD 
f.iEY ~::ACER WORD f"OR BOUND hBL.E ENTRY 
AND SYO~E lN BOUND TARLE ENTRY 
GET MOD! ~r FIELD 
AND S10~E JN MOOE LtST 
GET SOUMD !NFOHMATJON IN OU 
GET T~G IN~ORMATION 

94 
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012111 000000 6220 01 
01?712 012730 4420 56 
012713 012726 7560 ,6 
012714 012705 6070 oo 
012715 035217 1610 DO 
012716 016460 4410 oo 
012717 012730 2200 00 
012120 035234 0110 .4 
012121 035234 1000 oo 
012122 012120 6n10 oo 
012723 016757 6~~0 DO 
012124 012735 7100 oo 
012125 000000 000000 
012726 000000 000000 

ENO OF BINARY CARO 00000202 
012121 000000 oooioo 
012?30 000000 onoooo 
012731 011001 63~0 00 
012732 012734 7100 00 
012733 011007 6350 00 
012734 016•60 4500 00 
012735 035214 2220 00 
012736 035235 0620 §4 
012737 000000 7550 12 
012740 777777 6210 12 
012141 777777 66io DJ 
012742 035234 0610 00 
012743 012461 7000 oo 
012744 016460 7~40 00 
012745 035214 2220 oo 
012746 035235 0620 '1 
012747 035234 0110 ,. 
012750 0352~4 1020 00 
012151 012747 6010 00 
012752 006210 7100 00 
012753 011357 2210 oo 
012754 035221 0610 oo 

ENU or BINARY CARD OOU00~03 
012755 000003 12on !1 
012756 012762 6010 00 
012757 016464 7200 QO 
012760 016464 0540 00 
012761 0Q0003 4400 ~1 
012162 0Q0004 7200 11 
012763 012767 6010 oo 
012764 016464 7200 oo 
012765 016464 0540 oo 
012766 000004 4400 11 
012767 016464 7200 00 
012770 016464 0540 oo 
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3857 
3A58 
3A59 
3A60 
3A61 
3A62 
3"63 
3864 CST2 
3A65 
3A66 
3e67 
3A6B 
3~69 CSTA 
3870 CsTB 

3871 CSTC 
3872 CSTD 
3A73 t:PR 
3P\74 
3n5 CIJN 
3876 CUN1 
3871 CUN2 
3A7B 
3879 
3A80 
3881 
3882 
3A83 
3"84 
3f\65 
3886 
3887 CU~3 
3A88 
3869 
3A90 
3~91 DSUB 
3B92 

3A93 
3~94 
3~95 
3896 
3e97 
3A98 osu01 
3A99 
3000 
HO 1 
3902 
3903 DSUB2 
3904 

EAX2 
SXl.,2 
STQ 
TTF" 
SBX1 
SXL.1 
L.DXO 
NOP 
CMPXO 
lNZ 
EAA 
lRA 
ZERO 
Z~RO 

ZERO 
ZERO 
EU 
TFU 
EU 
STZ 
L.DX2 
ADX2 
STA 
EAX1 
ERX1 
'1DX1 
YSXO 
STX4 
L.DX2 
ADX2 
NOP 
CMPX2 
lNZ 
TRA 
~OX1 
ADX1 

1.Xl..O 
TNZ 
L.Xl..0 
AOS 
SXl.O 
L.XL O 
TNZ 
L. )( L. 0 
AOS 
sxi..o 
l.XL.O 
ACS 

PASS 2 

0 t AU 
CSTn,IO 
CSTs,ID 
CSTt 
H~OUND 
OECLR 
CSTO 
A$WORK,t'J 
UWnRK 
CST2 
MSSTRCT 
CUN2 

MSPROC 
CUNt 
M$Ut-.l0N 
OECLR 
TUIC~K 
A$STACK, 0 I 
0,2 
•112 
,,,,, , r; L.l 

.UWC1RK 
MATCH 
OECLR 
UWCRK 
USUCK1l 
.UWoRK~rll 
UWORK 
CUN:!! 
UOK 
HNGE: 
HPROG 

311 
OSUR1 
Gl..BL 
GL.BL 
3,1 
4,1 
OSUs2 
GLBL 
GI.BL 
4,1 
GL.BL 
GI.BL 

AND PUT IT IN XR • 2 
STORE TAG lN MOOE LIST 
STORE BOUND JN ROUND TABLE ENTRV 
TRANSFE~ If MORE FIEL.OS 
MAKE 30UNO POINTER RELATIVE 
AND STO~E IN CURRENT DECLARER 

PAGF 

GET POINTER TO END OF MODE LIST 
OE~ETE A WORD FROM THE WORKING STACK 
SEE lP DEl.ETED BACK TO MODE LIST 
TRANSFE• IF MOR~ TO DELETE 
GET ~EA~E~ WORD FOR MODE TABLE ENTRV 
AND EVA~UATE MODE 

GET ~EADER WORD FOR MODE TABLE ENTRV 
AND EVAbUATE MOOE 
GET HEADER wORO FOR MODF TABLE ENTRV 

95 

C~EAR OUT BOUND lNrORMATlON IN CURRENT DEC~ARFR 
GET POlNTe~ TO BASE OF WORKING STACK 
GET PO!NT~R TO WHERE TMF STACK WAS MARKED 
§TORE HEADER WORD AT THIS PLACE 
DECREMENT PLACE AND MOVE TO XR • 1 
GET MtNUS ~LACE IN XR • 1 
ADO POlNTiR TO END 'OR LENGTH 
f lND MO~E !N MODE TABLE 
AND STO~E MOOE ?OtNTER IN CURRENT DF.CLARER 
GET POINTER TO BASE or WORKING STACK 
~OD RE~lTtVE MARK LOCATION 
DEbEfE l WQRO FRQM THE WQRKING STACK 
~EE ir ~E~eTEO BACK TO MARK 
YRANSFE~ I~ MOR~ TO DELETE 
AND EXIT 
GET POINTER TO CURRENT RANGE 
MAKE POINTER ABSOLUTE 

GET SAVED le LABEL If ANY 
TRANSPE~ ,, ~A~E~ IS ALREADY osrINED 
GET UNIQUE LABEL IN XR • 0 
STEP ~ABE~ GENERATOR 
AND STORE I~ PROG TABLE ENTRY 
GET SAVED ~ENGTH LABEL If ANY 
TRANSfER If L.ABEL IS ALREADY DEFINED 
GET UNl=ue LABEL IN XR ~ 0 
ST~P ~A8EL GENERATOR 
AND STO•E lN PROG TABLE ENTRY 
GET A UNIQUE LABE~ 
STEP ~ABEL GENERATOR 
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u12771 035235 44U0 ~b 
012772 005742 7170 00 
012773 000000 63~0 10 
u12774 000022 7710 oo 
012775 0165C7 0750 OJ 
U12776 U12614 70UO 00 
012777 011357 ~210 00 
013000 u352~1 06lO oo 
013001 000003 23'0 11 
013002 777777 37'0 07 

ENO or BlNARY CARD 00000204 
U13003 016660 0750 Q3 
013004 012614 7ouo 00 
013005 011357 2210 00 
013006 035221 0610 00 
013001 oooon2 23'0 ~1 
013010 000022 7710 00 
013011 016641 01'0 OJ 
013012 012614 7000 00 
013013 016746 63,0 DO 
013014 012614 1000 00 
013015 006210 7100 OU 
013016 011357 2350 00 
013017 000022 7710 00 
013020 016751 0150 03 
013021 012614 7000 00 
013022 016663 63,0 00 
013023 000001 01'0 Ol 
013024 012614 7000 00 
013025 011357 2210 00 
013026 035221 0&10 00 
013027 000002 2350 tl 
013030 000022 7110 00 

END Of BINARY CARD oooooao; 
013031 016644 0150 QJ 
013032 012614 7000 00 
013033 011351 2210 DO 
013034 035221 0610 00 
013035 00000• 2350 11 
013036 777777 37,0 Q7 
013037 01661~ 0'50 g3 
013040 012614 7000 00 
013041 035235 2350 ,. 
013042 777777 31,0 01 
013043 016504 01~0 DJ 
013044 012614 7000 DO 
013045 006210 7100 00 
013046 035217 2210 Q3 
013047 000002 63~0 oo 
013050 005663 7000 00 

AL.GOL.68 

;s<>os 
3\)06 
3\>07 
3908 
3909 
3910 
3911 
3912 
3913 
3914 

3915 
3916 
H17 
3918 
3919 
3920 
3921 
3922 
3923 
3924 
3925 
3926 UtiUS 
J\)27 
3928 
3929 
H30 
3931 
3~32 
3933 
3934 
3935 
31}36 

3931 
31#38 
3~39 
3940 
3941 
3~42 
3943 
3944 
3~45 
31)46 
3947 
3948 
3949 
3050 c~ox 
3951 
3952 

~XLO 

XED 
EAA 
ARL 
ADA 
TSXO 
l,.DX1 
ADX1 
I.DA 
ANA 

ADA 
TSXO 
~DX1 
ADX1 
L.DA 
ARL 
ADA 
TSXO 
EAA 
TSXO 
TRA 
I.DA 
ARl. 
~DA 
ysxo 
EAA 
ADA 
rs~o 
LDX1 
ADXi 
k,DA 
~Rb. 

.~DA 
TSXo 
~ox1 
ADX1 
l..DA 
ANA 
AOA 
rsxo 
L.DA 
ANA 
ADA 
TSXO 
f RA 
1,.DX1 
EU 
TSXO 

PASS ? 

US1'ACK1 lD 
nsnvr 
0' 0 
18 
0$JUMP.DU 
CAD 
HNGE 
UPROG 
311 
.. t, nL. 

0SEPDN 1 1'.lU 
CAO 
HNGE 
U~ROG 

2.1 
18 
O$L.L1DU 
CAD 
0$0SUB 
CAD 
A$0K 
kNGE 
18 
Q$0BUS,£lU 
CAO 
0$RETN 
MHO In, f;)I., 
CAO. 
ANGE 
HP ROG 
231 
18 

0$1.,LE,DU 
CAO 
RNGE 
HPROG 
~J1 
9 itDL. 
OSDLEN,L'lU 
CAD 
A$STACK,OI 
•11DL. 
O'fil..RL., OU 
CAD 
A!llOK 
TiBnUND;DU 
2 
TULOC: 

AND STO~E lN CONTROL STACK 
CHECK FOR STACK OVERFLOW 
GET I.ABEL IN AU 
MOVE TO AL 
ADD JUMP CODE 
AND ADD TO CODE 
GET POINTER TO CURRENT RANGE 
MAKE POINTER ABSOLUTE 
GET SAVED IC LABEL IN AL 
ZERO OUT Al:J 

ADD ENT2R PROCEDURE CODF 
AND ADD TO CODE 
GET R4NGE ?OINTER IN XR ~ 1 
MAKE POINTER ABSOLUTE 

PAGF 

GET POINTE~ TO SURROUNDf NG RANGE IN AU 
MOVE TO Al. 
AOD SET LL CODE 
AND Ano TO CODE 
GET STA~T DECLARER BOX CODE 
AND 400 TO OUTPUT COD~ 
AND EXIT 
GET POINTER TO CURRENT RANGE IN AU 
MOVE 'f O AL 
ADD DO BUS CODE 
AND •DD TO OUTPUT CODE 
GET RETURN CODE IN AU 
ADD VOi~ MOOE IN AL 
AND ADD TO CODE 
GET POlNTE~ TO CURRENT RANGE IN ~R • i 
MAKE RANGE POINTER ABSOLUTE 
GET POl~T~R TO EXfERNAL RANGE IN AU 
MOVE 'ro AL. 

~DD ENO LL CODE 
ANO ADD TO CODE 
GET POINTE~ TO CURRENT RANGE tN XR - 1 
M4KE POINTER A8SOLUYE 
GET bENST~ LABEL IN AL 
lEf<O OUT AU 
~DD oErlNE LENGTH COMMAND 
AN!) AOD TO CODE 
GET TRANSPER LABEL IN AL 
ZE~O OUT AU 
ADD oerfNE LABEL CODE 
ANO ADD TO CODE 
AND EXIT 

96 

GET POINTER TO BOUND TABLE CONTROL WORD IN XR ~ i 
GET ~ENGTM Of ENTRY lN AU 
A~~OCAT! ROW ENTRV IN BOUND TABLE 
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2 PASS 2 

013051 016770 2:? tJ 0 0 .s 3953 L.DXO B$How,ou GET HEADER roR TABLE ENTRY 
013052 000000 7400 11 3954 STXO 011 AN[) sroiqE IN TABL.E ENTRY 
013053 016457 7200 00 3955 1.,XLO CNT GET Nl,JMBER Of C~MMAS IN Box 
013054 000001 0600 o.s 3956 ADXO l1DU GET DlMENSlON or ARRAY 
013055 000000 4 ~~ 0 0 11 3957 SXl,,O 0,1 AND STO~E lN TABL.E ENTRY 
013056 uonon1 4~;00 11 395B STZ 1,1 CL.EAR OUT SECOND WORD OF TABLE ENT Ry 

ENP or BINARY CARD 00000206 
013057 011357 2200 60 3959 1,.0XO RNGE GET P.OINTER TO CURRENT RANGE 
013060 000001 4400 H 3960 SXl.,O 1,1 ANO STOlltE JN TABL.E ENTRY 
013061 035217 1610 00 3961 SBX1 HiBOUND M4KE POINTER TO TABLE ENTRY RELATIVE 
013062 035234 4410 5b 3962 SXL1 UWQRK It D AND STORE IN WORKING SUCK 
013063 00'5754 H7o oo 3963 XED uwo vr CMECK roR STACK OVERFLOW 
013064 006210 7100 OU 3,64 lRA UOI< ANO ElClT 
013065 016460 2~PJO 00 3965 EtjQX I.DA OECLR GET DEC~ARER roR ELEMENT Of ARR AV 
013066 oooorio 6~~10 05 3~66 EAX1 01AL GET BOUND lNfORMATION IN XR • 1 
013067 oonooo 6~5,0 01 396 7 e:u o,Au GET MOD! Of ELEMENT CLEAN lN A~ 
013070 013123 7550 00 n6B STA E:BOX..,.i.1 ANO STO~E fOR MATC~ ROUTINE 
013071 035234 7~?2 0 ~j4 3069 L. XL, 2 UWORKJDI GET POI~TER TO eOUND INF"ORMATION FOR ARRAY 
013072 035211 0 ~)20 00 3910 ~DX2 T$8CUND MAKE POINTER ABSOLUTE 
013073 0000(11 7 ~· l 0 \2 3'71 ~TX1 1,2 STORE POINTER Tc ELEMENT BOUND IN ARRAY 90UND 
013074 000001 nJo 12 3972 LXL.3 ~d 2 GET POlNTER TO PROPER PROG TABLF ENYRV !N XR - 3 013075 035221 0').S 0 00 3t73 AIDX3 T!iPROG MAKE POINTER ABSOLUTE 
u13076 000000 6270 01 3~14 EAX7 O ~ A1, GET MOD! ~~ ELEMENT 1 N XR .,, 7 
013077 oonoo5 4'470 u 3975 SXL.. 7 5,3 ;.~ND STORE lN PROG TA8LE ENTRY 
013100 000000 2:5,0 12 3976 I.. DA 0~2 G~T D!M!NSlON OF ARRAY IN Al.. 
013101 717777 ~S'.r?O 07 3977 l1NA ""i1Ci,. ZERO OUT AU 
013102 000000 5:510 00 3978 NEG GET MINUS NUMBER Of DtMENSlONS IN A 
013103 013124 7~5~ 0 00 3079 STA ~RO;;tC ANO STO~E fOR COUNTING 
013104 016776 6:~:>0 00 3980 E:H M$RCJIE GET INlTlA~ ~EAOER POR MOOE IN A 

ENO OP' BINARY CARD 01)000;f07 
013105 013122 7~;::;0 00 3~01 SU E80)1f'1~0 ANO STO~E VOR MATCH ROUTINE 
013106 000002 2n,o 03 3082 E:~OX1 L.DX1 2,0L (ill;T ~ENGTM Of ELEMENT IN XR .. 1 
013107 013122 2:no 03 3983 l.0~2 EBOXMaCll GET POINTER TO PROTOTYPE ENTRY TO MAT CM IN XR .. 2 013110 012461. 71,00 00 3084 'i'SXO MATc:..i MATCH PROTOTYPE TO MODE TAB~E 
013111 0167'0 6:350 00 3985 EU M$Rt"1io11 GET MEA~ER FOR SUBSEQUENT MOOE TABLE ENTR!ES 
013112 013122 71;'0 oo 3986 STA ;:BQl;;/11 ANO STO~E fnR MATO~ ROUTINE 
013113 01~123 7440 00 398'1 STX4 :i:80)M•i STORE NEW MOOE TABLE POINTER roR MATCHING 013114 013124 0540 00 :UBB AOS EBOXC CQUNT NUMBER OF TIMFS TO DO THIS 
013115 013106 61)10 00 3U9 TNZ EBOX1 TRANSrE• I~ MORE TO DO 
013116 035234 7440 11 3090 STX4 UWCRK ~ ! STORE Mooe or ARRAV IN WORK WI Tl-I BOUND 01:5117 035234 2:3,0 51 3091 L.DA .UW('l~K~! GET NEW oeCLARER IN A 
013120 016460 75!>0 00 3992 STA DECL.R ANO STORE AS OEC~ARER 
013121 006210 71.00 oo 31)93 "!'RA OOK AND E)(IT 
013122 000000000000 3994 ct:jOXM OCT o,o 
013123 000000001~000 
013124 oooono oooooa 3995 t:~oxc ZERO 
013125 035235 2:210 '4 3996 EPOEN 1..nx1 ,USHCK, D l GET MODE Of PROcEouRE DFNOTATION 
013126 013202 7-470 00 3997 STX7 EPDNM ANU SAVE IN ~OCAL LOCATION 
013127 010630 7000 00 399B TSXO A$Xf'ER MAKE MO~E POI~TER UNIQUF AND ABSOLUTE 
013130 035235 7200 ,4 3999 I. lf:L. 0 A$SUCK 1 DI GET NUMBER or PARAMETERS * 2 IN XR - O 
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013131 013204 7400 nu 
013132 777777 06/0 1/ 

ENU or BINARY CARD OOU0U2U8 
013133 777777 2270 17 
013134 u1646Q 7470 OU 
013135 U35234 2210 00 
013136 777777 1610 11 
013137 035234 1610 OU 
013140 016446 7410 00 
013141 015012 1000 no 
013142 016446 2210 00 
013143 035234 0610 OU 
013144 000002 7200 11 
013145 000002 0600 ~1 
013146 013204 16UO 00 
013147 000002 44UO ~1 
013150 013204 2200 00 
013151 000002 7400 11 
013152 013202 23'0 OU 
013153 000000 6350 01 
013154 000001 7550 \1 
013155 011357 2350 OU 
013156 0000?2 7710 oo 
013157 016652 0150 o~ 
013160 012403 7000 OU 

ENO 0, BINARY CARO 00000i09 
013161 011351 2350 00 
013162 000022 7110 00 
013163 016655 0150 03 
013164 012375 7000 00 
013165 016446 2200 oo 
013166 035234 0600 00 
013167 777776 3~50 07 
013170 000002 0550 10 
013171 006210 7100 00 
013172 035234 2210 00 
013173 777777 1610 11 
013174 035224 7200 00 
013175 oooon2 1600 11 
013176 000002 4400 ~1 
013177 01J2n2 2210 oo 
013200 014530 7000 00 
013201 006210 71uo QO 
U13202 000000 uooooo 
013203 000000 000000 
013204 oooono oooouo 
013205 000001 63,0 00 
013206 016460 75~0 oo 

ENP or BlNARY CARO 00000210 
013207 777773 6350 00 

4noo 
41'l 01 

4nQ2 
4no3 
41"0 4 
4005 
4n06 
4007 
4008 
4009 
4!'110 
4011 
41')12 
4013 
4t'J14 
4015 
4!'116 
4017 
41'18 
4019 
4020 
4021 
4022 
4023 

4024 
4025 
4t126 
4021 
4n28 
4029 
4030 
4031 
4l'!32 
4033 EPDNE 
4034 
4035 
4036 
4031 
4038 
4039 
4040 
4041 EPONM 
4n42 EPONL. 
4043 E:PDNT 
4044 VOID 
4045 

4046 

STXO 
ADX7 

1,.0X7 
STX? 
1,,DX1 
SBX1 
SRX1 
STX1 
TSXO 
l.DX1 
ADX1 
1..XL.O 
AOXO 
SAXO 
SXl.O 
L.DXO 
STXO 
I.DA 
EU 
STA 
I.DA 
A Rb 
ADA 
TSXO 

I.DA 
ARL 
ADA 
TSXo 
l,.OXO 
ADXO 
LCA 
ASA 
TRA 
bDX1 
SBX1 
!..XL O 
SBXO 
SXL.O 
L.DX7 
rsxo 
TRA 
ZERO 
ZERO 
ZERO 
EU 
STA 

EAA 

PASS 2 

~PDNT 
.. 1 , 7 

-1, 7 
DECLR 
UWORK 
.. 1d. 
A$WORK 
VAl..P 
STHNG 
VAl,,P 
A$WQRI< 
2,1 
2,1 
EPDNT 
2t1 
EPONT 
2,1 
t:PDNM 
o,Au 
111 
HNGE 
18 
0$SRNGEiDU 
lNS 

RNCIE 
18 
0$ERNGE~ou 
.'\DD 
Vl\1.,P 
UWORI< 
-.21 DI. 
2~0 
UOK 
.U WORK 
... 1, 1 
HiCOOE 
211 
2al 
f:PONM 
PCOR 
ASOK 

M$VOID 
DECLR 
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ANlJ SAVE 
GET POINTEH TO END OF MnoF IN XH - 7 

GET MOOE Of RESuL.T OF PROCEDURE 
AND STORE AS TARGET MODE FOR PROCEDURE RODY 
GET POl~TER T~ END OV CONTROL STACK 
GET POINTER TO LAST CONTROL BLOCK IN XR .. 1 
MAKE CONTROL B~OCK POINTER RELATIVE 
ANO STO~E AS CURRENT VA~UE POINTtR 
CO~PCE BODY or pROCEOURf DENOTATION 
GET POINTE~ TO OURRENT CONTROL HLOCK 
MAKE POINTER ABSOLUTE 
GET L.ENGT~ Of PROC DENOTATION IN XR Q O 
AOD L.ENGT~ TO GET END ADDRESS 
SU~TRACT ACTUA~ START ADDRESS 
STORE NEW ~ENGT~ IN CONyROl. BLOCK 
GET ~OCAT!ON OF PROC DENOTATION 
STORE NEW ~OCATJON IN CONTROL BLOCK 
GET MOOE Of PROeEDURE DENOTATION 
LERO OUT AL. 
AND STO~E AS MODE IN CONTROL BLOCK raR VALUE 
GET cu~~ENT RANGE NuMBEn IN AU 
MOVE ~O AL 
ADD SRNGE COMMAND 
AND INS!RT IN FRONT or PROCEDURE DENOYAfJON C6DE 

GEr CuRRENT RANGE NUMBER !N AU 
MOVE 'rQ Al.. 
ADD ERNGE COM~AND 
AND ADD APTFR PROCEDURE DENOTATION CODE 
GET POINTER TO VALUE CONTROL BLOCK 
MAKE POINTER ABSOLUTE 
GET r--1. •21 IN A REGtsn:R 
UPDATE LOC/LEN WORD TO 1NcLUOE SHNG~ A~D ERNGE 
AND EXIT 
GET POINTER TO ENn OF WORKING STACK 
GET POINTER TO TOP CO~TROL BLOCK IN WORKiNG ~YAC~ 
GET CURRENT END OF OUTPUT CODE 
SUBYRACT START 0, PROC DENOTAT(ON 
ANO STO~E NEW PAOC OENOTATlON LENGTH 
GET MOOE or PROCEDURE DENOTATION 
MAKE VALUE A PROCEDURE 
AND EXIT 

GET VOID MODE IN AU 
STORE AS CURRENT MODE 

GET VALUE POINTER TO LAST VALUE IN WORK 
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013210 016446 75~0 00 
013211 015072 7000 00 
013212 006210 7100 00 
013213 016647 6350 00 
013214 000001 07,0 07 
013215 012614 7000 OU 
013216 006210 71U0 QO 
013217 011731 2210 00 
013220 035220 0610 00 
013221 000002 23~0 l1 
013222 013257 7550 OU 
013223 006210 7100 00 
013224 035234 2210 oo 
013225 777777 1610 11 
013226 035234 1610 00 
013227 016446 7410 00 
013230 006210 7100 00 
013231 000000 2360 05 
013232 035~35 7560 56 
013233 005742 11io oo 
013234 006210 7100 QO 

ENO or BINARY CARD 0000021~ 
013235 035235 2~60 54 
013236 000000 7560 Q5 
013237 006210 7100 QO 
013240 000000 ~350 05 
013241 035~3· 7550 56 
013242 005754 1110 00 
013243 006210 7100 00 
013244 000000 2~50 Q5 
013245 000000 6~5o a1 
013246 035234 7550 56 
013247 005754 7170 00 
013250 006Z10 7100 oo 
013251 016460 2360 00 
013252 000000 1560 05 
013253 006210 7100 00 
013254 000000 2360 05 
013255 016460 75~0 00 
013256 006210 7100 OD 
013257 000000 00000; 
013260 000000 0540 0, 
013261 006210 1100 eo 
013262 000000 Z200 OJ 

END O; BINARY CARD 00000212 
013263 000000 7400 n' 
013264 006210 1100 eo 
013265 000000 4500 05 
013266 006210 7100 00 
013267 016537 23'0 QJ 

A~GOL.68 

4047 
4048 
4!'149 
4tl50 OUELV 
4!'151 
4052 
4tl53 
4054 GMOO 
4055 
4056 
4rl57 
4058 
4059 SV•L. 
4!'160 
4061 
4062 
4063 
4rl64 PUSH 
4(')65 
4066 
4061 

4!'l68 POP 
4069 
4070 
4071 PUSHW 
4072 
4073 
4074 
4075 PUSEA 
4076 
4071 
4078 
4079 
4080 SAVE 
4081 
4082 
4083 Rt:ST 
4084 
4085 
4086 rt.MOOE 
4087 ADO 
4088 
4089 srz 
4090 
41'.191 
4092 CL.EAR 
4093 
4094 SHEAP 

STA 
TSXO 
TRA 
EU 
ADA 
TSXO 
TRA 
L,OX1 
ADX1 
I.DA 
STA 
TRA 
1.0X1 
SBX1 
SBX1 
STX1 
Tl:U 
L,DQ 
STQ 
XED 
TRA 

l.,OQ 
STQ 
TRA 
L,OA 
STA 
XED 
TRA 
I.DA 
EU 
STA 
XED 
TRA 
l.DQ 
STQ 
TRA 
l.DQ 
STQ 
TRA 
ZiRO 
AOS 
TRA 
L.DXO 

STXO 
'fRA 
STZ 
TRA 
L.OA 

PASS 2 

VAl,.P 
STHNG 
UOK 
0$DEL.V 
M$VOlD 1 fll .. 
CAO 
UOt< 
1.ASTS 
ncev 
2.1 
F'MODE 
ASOI< 
UWORK 
"1•1 
UWORK 
\I Al,.P 
UOK 
01AL 
US'!'ACl< 1 ID 
TSSO\IF' 
UOt< 

USUcKeDl 
01AL 
UOI< 
01AL 
UWORK, ID 
uwovr 
UOK 
01 AL 
01AU 
UWORK, ID 
uwovr 
ASO~ 
OECLR 
01AL 
UOK 
01AL 
DECLR 
UOK 

01AL 
UOK 
o,ou 
01 AL. 
UOK 
01AL 
UOK 
OS~GEN,tlU 
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AND STO~E IN VALUE CONTROL BL.OCK POINTER 
COcRCE ~A~UE TO VOID 
AND EXIT 
GET DELETE VALUE CODE IN AU 
ADD VOi~ MODE TO AL 
AND ADD T~ OUTPUT CODE 
AND EXIT 
GET RE~AT!VE P,Qf NTER TO DEf TABLE ENTRY 
MAKE POINTER ABSOLUTE 
GET MOOE Of LAST IDENTIFIER 
ANO STORE fOR DECLARATION ~OUTtNES 
AND EXlf 
GET POl~TER Tn ~ND Of WORKING STACK 

99 

GET POINTE~ TO LAST CONTROL BLOCK IN XR - 1 
MAKE PO!,NTER RELATIVE 
AND STO~E AS CURRENT VALUE POINTER 
AND EXlf 
fETCM INDICATED DATA 
AND SAVE IN CONTROL STACK 
CMECK f OR STACK OVERfLOW 
ANO exu 
REcove~ DATA IN Q REGISTER 
AND RESJORE TO tNDlCATEO P~ACE 
AND EXIT 
GET WORO SPEClf lEO BY ARGUMENT 
ANO PUSM !T INTO WORKING STAC~ 
CMECK fOR STACK oveRrLOW 
ANO EXIT 
GeT WOR~ SPECIFIED BY ARGUMENT 
Z~RO OUf LOWER MAL, 
AND PUS~ IT INTO WORKtNG STACK 
CMECK roR STACK OVER~LO~ 
AND EXIT 
GET CUR-ENT DECLARER 
ANO STO~E IN DESIGNAT~D ~OCATlON 
AND EXlf 
FETCH ;ROM DESIGNATED LOCATION 
ANO STO~E AS CURRENT DECLARER 
AND EX 1' 

ADD ONE TO LOCATION SPEClflED BY ARGUMENT 
ANO EXlf 
GST A MlL' WORD ZERO 

AND STO~E IN UPPER MALr or ARGUMENT 
AND EXIT 
ZERO OUT WORD SPECif lEO av ARGUMENT 
ANO EX 1' 
GET MEO oaoE 
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2 PASS 2 

013270 U16466 75~0 ou 4('195 STA GTYPE STORE FOR TYPE nF GENERATOR 
013271 OQ6210 7100 oo 4096 TRA UOK ANO EXIT 
013272 016534 2350 OJ 4097 si.oc L.OA (.)$1,.GEN 1 OU CiET l,.OC CODF 
013273 u16466 75~0 oo 4l'J98 STA GTYPE STORE FOR TYP~ of GENER~, TOR 
013274 006210 7100 00 4n99 TRA HOK ANLJ EXIT 
013275 016466 45UO 00 4100 StjLNK STZ GTVPE SET TVPE Of GENERATOR To UNSPECIFtEn 
013276 006210 7100 00 4101 TRA UOI< AND EX lT 
013277 016466 23~0 00 4102 SHPBK SZN GTVPE lS DECl..ARER TVPE UNSPEClrlED 
013300 006210 6010 00 4103 TNZ UOI< NO ~ NOfHING TO DO 
013301 016537 2350 03 4104 L.DA OUIGEN 1 flU GET HEA,, CODE 
013302 016466 75~0 oo 4105 STA GTYPE ANO S'T'O~E F'OR TVPE OF GENERATOR 
013303 006210 7100 DU 4106 l'RA A$0K ANI) ex IT 
013304 016466 2340 oo 4101 S~CBK SZN GTYPE HAS GENERATOR A TYPE VET 
013305 006210 6tJ10 oo 4108 TNZ A$0K YES "' EXIT 
013306 016534 2350 03 4109 L.DA 0$1,.GEN,DU ~ET LOCAL GENERATOR CODf 
013307 016466 7550 00 4110 STA GTVPE AND STO~E AS TYPE or GH1ERA TQR 
013310 OQ6210 7100 GO 4111 TRA UOK AND E)(lf 

END Of" BINARY CARD 00(,)00~13 
013311 016677 63>0 DO 4112 St:jC:T EU 0$VSBCT GET SUBSCRIPT CODF. 
013312 013333 7100 00 4113 TRA ACNT GO ADO SUBSCRIPT POSITION lN AL 
013313 016102 6350 OU 4114 L.WB EH 0$VLWB GET L.OWER BOUND CODE 
013314 013333 7100 DO 4115 TRA ACNT GO ADD SUBSCRIPT POSITION IN AL. 
013315 016705 6350 DO 4116 Ui'i'B EH 05VUPB GET UPP!R BOUND CMDE 
013316 013333 1100 00 4117 TRA ACNT GO ADO SUBSCRIPT POSITION IN AL 
013311 016710 6350 CIO 4118 N~WB EU O~llVNL.WB GET NEW L,OMER BOUND CODE 
013320 013333 1100 oo 4119 TRA AC!NT GO ADn !UBSCRIPT ~OSlTION IN AL 
013321 016113 63:SO 00 4120 t:PYV EU OiVEPTV GET E~PTV POS1Tt0N OODE 
013322 013333 7100 00 4121 TRA AaN'I' GO ADD SUBSCRIPT POSITION IN AL. 
013323 016716 63~0 00 4122 OL.WB EAA O'liL.WB GET SF-T LOWER B~UNO CODE 
013324 013333 1100 oo 4t23 TRA ACN'I' GO Aon sues~RIPT POSITION IN AL. 
013325 016721 6350 00 4124 OUPB EAA 0$UPB GET ser UP~iR BOUND CODE 
013326 013333 7100 tlO 4125 TRA ACNT GO AOn SUBSCRIPT POSITION IN AL. 
013327 016724 63:>0 oo 4126 O~IX EAA Oif !X GET SET r1xeo CODE 
013330 013333 1100 oo 4127 TRA ACNT GO ADO SUBSCRIPT POSITION lN AL. 
013331 016127 6~50 oo 4128 Of LEX EU 0$~LEX GET SET PLEXlBLE CODE 
013332 013333 7100 QO 4129 TRA ACNT GO ADO SUBSCRIPT POSITION lN AL. 
013333 016451 01'0 DO 4130 ACNT ADA CNT ADD SUBSCRIPT PnStT!ON lN AL. 
013334 000001 01:>0 ~7 4131 ADA l1DL MAKE COUNT5NG START WITM ONE 
013335 0126H 1000 eu 4132 TSXo CAD AND ADD TO CODE 
013336 006~10 1100 00 4133 TRA UOK ANO EXIT 

END OF' BINARY CARO OOOOO;l14 
013337 016132 6:550 oo 4t34 OSUB EU 0$SU8 GET SUB CODi 
013340 012614 7000 00 4135 TSXO CAD ANO AOD TO CODE 
013341 006210 7100 QO 4136 TRA UOK AND EXIT 
013342 013444 4500 00 4t37 Ot;US STZ i:iUSF' ZERO OUT RarERENCE f~AG 
013343 013450 3350 oo 4138 L.CA SBCNT GET MINUS NUMBER Of suesc~?PTS lN BOX 
013344 013445 7550 ou 4139 5TA susc ANO STO~E roR CnUNTING 
013345 000001 2200 Q.5 4140 L.DXO 1,ou GET A O~E l~ XR ~ 0 
013346 013446 HOO 00 4141 SXL.O BUSI') ANO STO~E lN COMMAND 
013347 011357 2210 oo 4t42 L.DX1 HNGE GET PnlNTER TO CURRENT f<ANGE IN XR - 1 
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2 PASS 2 

013350 035221 0610 00 4143 ADX1 UP ROG MAKE POINTER ABSOLUTE 
013351 oooons 2260 u 4144 l.,OX6 !:>' 1 GET NUMBER Cr COMMAS IN RANGE 
013352 035234 2210 00 4145 1..nx1 OW ORK GET POINTER TO FND Of WORKING STACK 
013353 777777 1610 11 4146 SBX1 •1 d GET POlNTF.R TO LAST BLOCK IN XR ~ 1 
013354 000001 2270 u 4147 L.DX7 1,1 GET MOOE Of ~ASE IN XR .. 7 
013355 013447 7410 OU 4146 STX7 ~USM SAVE MOnE OF SLICE 
013356 010630 7000 00 4149 TSXo UXH::R MAKE MO~E POINTER ABSOLUTE 
013357 000000 2200 H 4150 1..DXO 0,1 GET TYPE Of MOOF IN XR • O 
013360 016762 1000 03 4151 CMPXO M$HEF.DU lS IT A R~fERENr.E MODE 
013361 013371 6010 00 4152 TNZ O~US2 TRANSrE~ I~ NOT REFERENCE 
013362 000006 2350 Q.S 4153 L.DA 0$R8US-0$BUS,ou GET FLAG FOR REFERENCE SLICE 
013363 013444 7550 00 4154 STA t:WSF' AND STO~E IN BUS rLAG 
013364 oonoo1 2200 17 4155 L.DXO 1.1 GET OEREfERENCED MODE H! XR • 0 END Of BlNARY CARO oouou~15 
013365 013447 7400 OU 4156 STXO BlJSM AN~ SAVE 
013366 000001 2i~70 17 415'1 Oi:jUS1 1.DX7 1,1 GE OEREF"ERENCED MOOE IN XR • 7 
013367 010630 7000 00 41,58 TSXO UXfER MAKE JT ABSOL.UTE 
013370 000000 2200 i7 4159 1,.DXO 0.1 GEiT TVPE or MOOF IN XR .., 0 
013371 016770 1000 Cl3 4160 QtjUS2 CMPXu M$Row,DU JS IT A R~W MODE 
013372 013375 6000 GIO 4161 TZE OBUS3 YES "' 01< 
013373 016716 1000 03 4162 CMPXO M$ROINE 1 t)U IS IT AN ENO ROW MODE 
013374 777777 6010 00 4163 TNZ $ERROR NO • CA~NOT SUBSCRIPT A NONROW BASE 
013375 013446 0540 00 4164 O~US3 AOS BUSQ JNCREME~T COMMAND TO NEXT POSlTJON 
013376 000001 1660 OJ 4165 S13X6 1,ou DECREME~T NUMBER or COMMAS ~ErT 
013377 013366 6050 00 4166 TPL. oaus1 TRANSPE- IF MORE TO GO 
013400 000001 2270 17 4161 1..0X7 1,1 GET DEROWED MOOE IN XR • 7 
013401 010630 7000 00 4168 0~1 TSXO ASXPER MAKE MOOE POINTE~ ABSOLUTE 013402 000000 2200 17 4169 L.DXO 0,1 GET TVPE O~ MOOE IN XR • 7 
013403 0167"0 1000 OJ 4170 CMPXQ MSROW 1 DU IS IT A ROW MODE 
013404 013407 6000 00 41. 71 TZ~ 082 YES • UANSF"ER 
013405 016776 1000 03 4172 CMPXO M$HOWE 1 DU IS IT Ari.I 6~0 ROW MOOE 
013406 013414 6010 00 4173 TNZ 093 NO • TRANSHR 
013407 000001 2no 11 4174 Ot:i2 1..DX7 1, 1 GET DEROWED MOO~ !N XR • 7 
013410 013446 2350 00 4175 L.DA t;USn GET EMPTY POSITION COMMAND 
013411 012614 7000 00 4176 TSXO CAD ANO ADD TO ouTPuT CODE 
013412 013446 0540 00 4177 AOS ausn STcP TO NEXT POSITION 

ENU or BtNARY CARO DOOOIJU6 
01343.3 013401 1100 00 4178 TRA 081 ANO 1.00f 
013414 013447 2270 00 4179 Ot;3 1.0X1 BUSM GET POSSl8L.V DEREPERENCEO "ODE or BASE 
013415 013445 2340 00 4180 Qtj4 SZN BUSc ARE THEME ANY MORE SUBSCRIPTS 
013416 013423 6000 00 4181 TZE OBUS6 NO • TRlNU'ER 
01307 013445 0540 00 4182 AOS BU Sc DECREME~T NUMBER or REMAINING SUBSCRIPTS 
013420 010630 7000 00 4183 TSXO ASXF'ER MAKE MO~E ~OINTfR A~SOLUTE 
013421 000001 2270 t7 4184 1.,DXY 1,1 GET DEROWED MOOE !N XR " 1 
013422 013415 7100 00 4185 TRA 084 AND 1..0011 
013423 013444 2340 00 4186 O~US6 SZN BUSP IS lT A RE~ERENcE S~lCE 
013424 013426 60UO 00 4187 TZE 08US7 TRANSrE~ I, NOT RE~ERENCE 
013425 01?.646 7000 QO 4188 TSXO E:HEF"1 REf ERENCE MODE 0, E~EMENT 
013426 03523'4 2210 00 4189 Ol:IUS7 l..DX! UWORK GET POI~TER TO FNO Of WORK 
013427 777777 1610 u 4190 SBX1 .. 1, 1 GET POINTER TO RASE CONTRO~ 81.,0CK 



2 

013430 oonon1 747n 11 
013431 0000~0 63'0 1/ 
013432 000022 7710 oo 
013433 016735 07'n OJ 
013434 013444 07,0 oo 
013435 012614 7000 00 
013436 035234 2210 00 
013437 777777 1610 11 
013440 035224 72UO 00 

END Of BlNARY CARD 0000021/ 
013441 000002 1600 11 
013442 000002 4400 ~1 
013443 006210 7100 00 
013444 000000 000000 
013445 000000 OOOOOQ 
013446 016713 000000 
013447 000000 OOOOOQ 
013450 000000 OOOOOQ 
013451 111113 22io 03 
013452 016446 7410 00 
013453 000007 6350 oo 
013454 016460 7550 oo 
013455 015072 7000 00 
013456 00~210 1100 00 
013457 013412 2340 00 
013460 777777 6040 oo 
013461 000001 2350 03 
013462 013472 7550 00 
013463 006210 1100 00 
013464 013472 2340 ou 
013465 013467 6000 00 
013466 777777 6050 00 

END or BINARY CARO 00000218 
013467 000001 3350 03 
013470 013472 75,0 00 
013471 006210 7100 00 
013472 000000 000000 
013473 016462 7470 DO 
013474 006~10 7100 00 
013475 016457 2350 00 
013476 000001 0750 ~7 
013477 040000 0150 ~3 
013500 000000 2360 OJ 
013501 013517 7100 oo 
013502 020000 2350 OJ 
013503 000002 0750 07 
013504 000000 2360 03 
013505 013517 7100 00 
013506 016457 2350 00 
013507 000001 07~0 07 

AL.GOL6B 

4191 
4192 
4193 
41. 94 
4195 
4196 
4197 
4198 
4199 

4200 
4201 
4202 
4203 ~USF 
4204 ~use 
4~05 ~USO 
4'-06 ~USM 
4207 St:;CNT 
4206 SlNT 
4209 
4210 
4211 
4212 
4213 
4214 :SAeT 
4215 
4216 
4217 
4218 
4~19 SV!RT 
4220 
4221 

4222 SH 
4223 
4224 
4?25 l.l~LG 
4226 STtD 
4227 
4228 PARN 
4229 
4'-30 
4231 
4232 
4'-33 BAL2 
4'.34 
4235 
4236 
4237 ~ALZR 
4238 

STX? 
EAA 
ARL. 
AOA 
ADA 
TSXO 
L,DX1 
SAX1 
L.XL.O 

SBXO 
SXL.O 
TRA 
ZEHO 
ZERO 
ZERO 
ZERO 
ZERO 
l,.DX1 
STX1 
EAA 
STA 
TSXO 
TRA 
S2N 
TMl 
I.DA 
STA 
TRA 
SZN 
TlE 
TPL. 

L.CA 
STA 
TRA 
ZERO 
STX? 
TRA 
L.DA 
ADA 
ADA 
L,OQ 
TRA 
L.DA 
ADA 
L.OQ 
TRA 
L.DA 
ADA 

PASS 2 

1,1 
0' 7 
18 
0$1:3US 1 DU 
ausr 
CAD 
UWORK 
•111 
T$CODE 

O$VEPTV10 

.5, nu 
VAl.P 
M$INT 
OECLI~ 
STRNG 
A$0K 
DVl"O 
iERROR 
1 1 DIJ 
D F'I,, G 
AiO~ 
OF'l.O 
SV1 
SERROR 

lONT 
UOK 
CNT 
11DL 
ldPAR,DU 
o,ou 
8AL.N1 
WSBAL.,OU 
21DL 
o,ou 
B4L.N1 
CNT 
1e0L 

STORE NEW MOOE IN CONTROL BLOCK 
GET MOU~ OF" ~ESUl..'f IN All 
MOVE TO AL 
ADD BUS CODE 
CMANGE BUS TO RAUS tr RF.FERENCE SLICE 
AND Ano TO CODE 
GET ~~INTER TO END OF WORKING STACK 
GET ~Ol~TER TO SLICE CONTROL RL0CK 
GET POl~TER TO FNO Of CODE 

SUBTRACT ADDRESS OF START OF SLICE CODE 
AND STO~E AS NEW SLJCF CODE LENGTH 
AND EXIT 

GET RE~lTlVE POINTER TO LAST CONTROL ALOC~ 
AND STORE AS POINTER TO CURRENT BLOCK 
GET AN INTEGRAL. MODE 
AND STO~E AS DESIRED MODE 
MAKE BOUND AN INTEGER 
AND EXIT 
CMECK V!RT~Al..IACTUAL. rLAG 
ERROR • Al.READY VIRTUAL 
GET ACTUAL. F'L.AG 
AND STO"E IN VlRTllAL/ACWAL FLAG 
AND EXlT 
CMECK VlRTUAl..IACTUAL FLAG 
TRANSrE- !~ NOT V~T SET 
ERROR • ALREADY ACfuAL 

GET VIRTUAi. F'LAG 
AND STO~E lN VlRTUALIACrUAL FLAG 
AND EX IT 

STORE POINTER To LAST SVMBOL IN lDNY 
ANO EXIT 
GET NUMBER Of UNITS 
ADD ONE ro~ TME L.AST UNtT 
ADD CON,ROL. WORO 
GET A ZERO FOR NO RANGE INfORM4TlON 
AND CONTINUE 
GET CONTROi,. WORD 
ADD NUMBER Of UNITS 
GEl A Z!RO ~OR NO RANGE INFORMATION 
AND CONTINUE 
GET NUMBER or UNITS 
ADD ONE fOR TME ~AST UN!T 
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013510 020000 07'0 03 
013511 000000 2360 03 
013512 013517 7100 00 
013513 016457 2350 00 
013514 000001 01~0 07 

ENO Of BINARY CARD 0000Ui19 
013515 020000 0750 Q3 
013516 011357 236~ oo 
013517 035234 75,0 56 
013520 OQ5754 7170 00 
013521 000000 6350 02 
U13522 000022 7710 00 
013523 035234 75~0 56 
013524 005754 7170 00 
013525 035235 2350 54 
013526 000000 6350 Q5 
013527 035234 7550 56 
013530 005154 7170 00 
013531 035234 4500 56 
013532 005754 7170 00 
013533 000005 6350 DO 
013534 035234 75,0 56 
013535 005754 7170 00 
013536 006210 1100 00 
013537 035234 2200 00 
013540 035214 1600 00 
013541 035235 7400 ,6 
013542 005742 7170 00 

END or BlNARY CARD 00000220 
013543 013513 2350 00 
013544 035235 7550 56 
013545 005142 7170 00 
013546 013573 4500 oo 
013547 006~10 1100 00 
013550 035234 2200 00 
013551 777777 1600 10 
013552 013513 2350 00 
013553 000003 25;0 to 
013554 00000\ 13~0 00 
013555 035235 2'50 54 
013556 013573 7550 oo 
013557 035235 2200 54 
013560 035214 0600 QO 
013561 013510 7400 00 
013562 035234 2210 00 
013563 013570 7100 00 
013564 777777 1610 t1 
013565 000003 23,0 11 
013566 000001 73'0 00 
013567 oooonJ 75,o t1 

AL.GOL68 

4239 
4;!!40 
4241 
4242 l:ULN 
4243 

4244 
4?.45 
4246 BALN1 
4247 
4248 
4249 
4250 
4251 
4252 
4253 
054 
4255 
4,56 
4257 
4258 
4259 
4260 
4261 
4262 JNl..L 
4263 
4~64 
4265 

4266 
4267 
4268 
4269 
4270 
4271 OHl.,L 
4272 
4213 
4274 
4275 
4276 
4277 
4278 
4279 
4280 
4281 
4282 
4283 OHl..L1 
4284 
4285 
4286 

ADA 
L,OQ 
TRA 
L.DA 
ADA 

ADA 
l.OQ 
SH 
XED 
EAA 
ARI,. 
STA 
XEO 
L.DA 
EU 
STA 
XEO 
STZ 
XED 
EU 
SU 
XliO 
TRA 
l..OXO 
SBXO 
STXO 
XED 

I.DA 
STA 
XED 
STZ 
TRA 
1.DXO 
SBXO 
I.DA 
ORSA 
AL.S 
ORA 
STA 
1.DXO 
ADXO 
STXO 
1.DX1 
TRA 
SBX1 
1.0A 
ALS 
SU 

PASS 2 

WS8AL.1DlJ 
o,ou 
BAL.N1 
CNT 
11DL 

W!>8Al.. 1 DU 
~NGE 
A$WORK, ! 0 
TSWnVF' 
o,Qu 
18 
UWORK, 10 
uwovr 
ASSTACI<, DI 
01AL 
UWORK 1 10 
uwovr 
UWoRK 1 ID 
TS WO VF' 
5 
UW·ORK, 10 
uwovr 
UOK 
UWORK 
TS WORK 
ASSUCK, 1 D 
asovr 
RLL. 
USTACK, ID 
nsnvr 
Ml..L. 
UOK 
UWORK 
•110 
Rl..I. 
3,0 
1 
USTACK, DI 
RL.L. 
USTACK, DI 
TsWORK 
ORL.L2 
AS WORK 
ORl.L2 
•111 
3,1 
1 
3,1 

PAGE 

ADD CONTROL WORD 
GET A Z!RO roR NO RANGE INFORMATION 
AND CONf INl:JJ; 
GEf NUMBER OP UNITS 
ADD ONE POR THE L.AST UNIT 

ADD CONTROi,. WORO 
GET CUR~ENT RANGE NUMBER !N QU 
AND STO~E IN WORKING STACK 
CHECK FOR STACK OVERFkOW 
GET RANGE NUMBER OR ZERO !N AU 
MOVE TO L.OWER HAL,r Of MODE wQRO 
ANU STO~E IN WORK!NG STACK 
CM~CK FOR STACK OVERFLOW 
GET POINTER TO START or CODE FOR VALUE 
PUT IN AU 
STORE LDCl~EN lN WORKING STACK 
CMECK roR STACK OVERFLOW 
STORE Z!RO IN WORKING STACK 
CMECK FOR STACK OVERFLOW 

1l'l3 

G6T l.ENmTH or CONTROL ELEMENT IN WORKING STACK 
STORE IN WORKING STACK 
CMECK fOR iTACK OVERFLOW 
AND iXJf 
GET ~OlNTBR TO END Of CURRENT WORKING STACK 
MAKE ?O!NTER RELATIVE 
ANO SAVI !M CONTROL STACK 
CMECK fOR STACK oveRrt..ow 

GET CUR~ENT RANGE L~ WORD 
AND SAVE IN CONTROL STACK 
CMECK fOR STACK OVERFLOW 
lNlTlALIZE LL WORD POR NEW RANGE 
ANO EX IT 
GET ?OlNTE~ TO ENO Of WORKING STACK 
GET POI~TE~ TO LAST BLOCK IN WORKING STACK 
GET CURRENT RANGE LL WORD 
AND OR f T INTO LAST CONTROL B~OCK 
GET LL WORD FOR N~XT OUTER RANGE 
OR IN SAVec ~l FROM PREVIOUS OWTER RANGE 
ANO STO~E AS CURRiNT LL WORD 
GET LEN$TM or WORK ON RANGE ENTRY 
MAKE POINTER ABSOLUTE 
AND STO~E ~OR COMPARES 
GET POl~TE~ TO ENO OF WORKlNG STACK 
GO TO END CMECK 
GET POINTER TO PREVIOUS B~OeK 
GET ~L WORD lN BLOCK 
SMlfT TO nUTER RANGE REPRESENTATION 
AND RESf ORE LL WORD 
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2 PASS 2 

013570 oooono 1010 03 4(18? 0HLL2 CMPX1 **10U lS THIS WHERE STAr.K WAS MARKED 
ENU Of BINARY CARO onuou221 

013571 013564 6010 00 4288 TNZ ORL.Ll TRANSFER IF MORF 8LOCKS TO MODIFY 
U13572 U06210 7100 QO 4289 TRA UUK ANO EXIT 
013573 000000 000000 4290 t-11..L ZERO 
013574 4QOOOO 6:3'0 00 4291 Wu EN E:AA WiVAL.UE ~ET ~EADeR wORU IN A 
013575 035234 75!:10 56 4292 STA A!llWnRK,ro STORE lN WQRK!Nr, STACK 
013576 005754 717 0 00 4293 XED UWOVF' C~ECK FOR STACK OVERFLOW 
013577 016460 23!:>0 oo 4294 L.OA OECLR GET CUR~ENT DECLARER lN A 
013600 000000 63>0 131 095 EH 0 1 AU CL.EAN orF BOUNDS INFORMATION 
013601 035234 75~0 56 4296 SH UWORK I JD STOR~ IN WORKING STACK 
013602 005754 7170 00 429? XEO T$WOVF CHECK FOR STACK OVERFLOW 
013603 035224 2350 00 4298 1..rlA UCO DE GET POlNfEM TO FNn OF CODE 
013604 oooono 63!:10 05 4299 EAA 01AL PUT lN AU 
013605 000001 01!';0 07 4:500 ADA 1 1 DL GENER4T! LDC/LEN WORD 
01:3606 035234 75,0 56 4301 SH UWORK, ID STORE IN WORKING STACK 
01:3607 005754 7170 00 4302 XEO uwovr C~ECK fOR STACK OVERFLOW 
01:3610 035234 4500 ~6 4:503 STZ A$WORK, l 0 ZERO OUT LL. WORD 
013611 005754 7170 00 4304 XED uwovr C~ECK f OR STACK OVERFLOW 
013612 000005 6:'550 00 4305 EU 5 GET NUMBER Of WORDS IN CONTRO~ Bl.OCK 
013613 035234 1550 56 4306 STA A$WORK 1 IO STORE IN WORKING STACK 
013614 005754 7170 00 4:50' XEO uwovr CHECK rOR STACK OVERFLOW 
013615 000000 63,0 00 4308 EAA 0 A~LOCATe ONE WORD 
013616 035224 2210 03 4309 !.OX1 UCO DE 1 r.>U GET POINTER TO CODE TABLE CONTROL. WORD 

ENP OF' BINARY CARO onooo222 
013617 005663 1000 uo 4310 TSXO UALOC GET A WORD IN CODE 
013620 016460 2350 00 4311 i..DA OECLR GET CUR-ENT DECLARER 
013621 000022 7710 00 4312 ARI. 1e MOVE MODE TO AL 
013622 016466 01,0 00 4313 ADA GTVPE ADD LOCAL QR HEAP GENERATOR 
013623 777717 7'5:.:>o u 4:514 STA "1•1 STORE lN c:ooe 
013624 016460 2270 00 4315 i..DX7 OECLR GET MOO! or DECLARER IN xR w 7 
013625 0106:50 7000 00 4~16 TSXo A$XF"ER MAKE MO"E POINTER ABSOLUTE 
013626 000001 2270 v 4311 L.0X7 1.1 GET OERErERENCED MOOE IN XR ~ 7 
013627 010562 7noo oo 4318 TSXo .URCHK SEE IF fMeRE JS A BOUND PA~T IN DECLARER 
013630 013640 710 0 0 0 4:519 TRA WGENX TRANSrE~ It NO BOUND PART lN DEC~ARER 
013631 016'460 2350 00 4:520 I.DA DECLR GET BOUND ~ART OP DEClARER IN AL 
013632 777777 3150 07 4321 ANA .-1, DI. ZERO OUT AU 
013633 016740 0150 03 4:522 ADA Q$80UNO,OU ADO BOUND CODE 
013634 012614 7000 no 4~23 TSXO CAO AND AOD TO cone 
013635 035234 2n.o oo 024 L.DX1 UWORK GET POINTER TO ENO Or WORKING STACK 
013636 777717 1610 u 4:525 S8X1 .. 1, 1 GET POINTER TO LAST BLOCK IN WORK 
013637 000002 O~HO 11 H26 AOS 2a1 lNCl.UOE BO~NO CODE IN VALUE 
013640 006210 11.00 00 432'1 WGENX TRA UOK AND EXIT 
013641 000000 6UO 25 4:528 ENTL. EU 01AL• GET l.ABBL l~ AU AND INCREMENT L.ABEL. 
013642 000022 7710 00 4329 ARI.. 18 MOVE l.AIH:L. TO AL 
013643 016504 01,0 OJ 4330 ADA OSL.BL.,-DU ADD OErtNE LABEL CODE 
013644 035234 2210 00 4331 l.DX1 UWORK GET POINTER TO ENO Of WORKING STAeK 

END or BINARY CARD 00000223 
013645 177717 1&10 u 4~32 SBX1 •111 GET POINTER TO LAST BLOCK IN WORKING STACK 
013646 o;f5234 1610 00 4:533 SBX1 A$WORK MAKE CU•RENT VALUE POINTER RE~ATlVE 
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2 PASS 2 

013647 016446 7410 oo 4334 STX1 VAl.P AND STO~E FOR INSERTION ROUTINi 
013650 012403 7000 00 4335 rsxo lNS lNSERT ONE WORD lN rRONT OF CODE 
013651 006210 71UO oo 4336 TRA UOK AND EXIT 
013652 013653 0110 56 4331 IH NOP s1x·;10 
013653 oooono 0000 00 4338 81)( TALL.Y ** 013654 000000 000000 4339 BlS ltRO 
013655 013656 0110 ,6 4340 H2 NOP 82X, l D 
013656 000000 0000 00 4341 ~2)( TAI.I.. y •• 
013657 000000 oooooa 4342 825 ZERO 
013660 000000 oooouo 4343 1.1 ZERO 
013661 035234 2210 OU 4~44 ENTC 1.ox1 A$WORK GET POl~TER TO F.ND OF WORKING STACK 
013662 777777 1610 u 4345 SBX1 .. 1, 1 MAKE XR e 1 POINT TO LAST CONTROL, BLOCK 
013663 000001 22'70 u 4346 1.,0X7 1,1 GET MOO~ Of ~MS TERTIARY 
013664 035234 lUO DO 4H7 SBX1 UWORK MAKE CU~RENT VALUE POINTER REl,.ATIVE 
01:5665 016446 Hl,O 00 4348 STX1 VAl,.P AND STO-E FOR lNSERTlON ROUTIN6 
013666 013714 4470 00 4349 5)(1., 7 ENTC'f AND S4VE MODE 
013667 010630 ?ooo oo 4350 TSXO UXPER MAKE MOCE ~NIQUE AND ABSOLUTE 
013670 000001 23~0 11 051 I.DA 117 Q6T OER!rERENCED MODE IN AU 
013671 000022 7?'10 00 4352 ARL. 18 MOVE MOL'E TO AL. 
013672 016542 01,0 o.s 4353 ADA 0$CONF' 1DU ADD CON,ORMITV eHECI< CODE END or BINARY CARO 00000224 
013673 01240J 1000 00 4354 TSXO INS INSERT eooe IN PRONT OF' VAl..UE 
013674 013652 2:5!)0 51 4355 I.DA ~1,t GET CUR~ENT LABEi.. JN BLOCK ONE 
013675 000022 7'10 00 4~56 ARI.. 18 ::>'UT IN tL 
013676 016545 0'1,0 Cl3 435'1 ADA OSTF',OU ADO TRA~S,ER Ir FALSE CODE 
013677 012403 70D0 OU 4:558 TSXO !NS !NSERT eon6 1N PRONT OF' VALUE 
013100 011020 6:!!!>0 00 4359 EAA OSMREF' GET MAK! RarERENC~ VALUE BLOCK COMMAND 
013101 012403 7000 00 4360 TSXO lNS ~NO lNS!RT !T IN rRONT OF VALUE 
013102 013?14 2~50 00 4U1 ~DA ENTeT GET MODI O~ TERf lARV IN AL 
013703 01655J O?'!)O Q~ 4362 ADA QSCASGN;ou ~ET CON,ORM!TV ASSIGN IN AU 
013104 012614 7000 00 4:'1163 TSXO CAO ~DO ArT!R TERTIARY 
013705 013655 6~:;o 20 4364 EU 02,. ~ET NBXl B~OCK TWO LABEL !N AU 
01~706 000022 7710 00 4365 • RI,, ~8 MOVE L.A9EL. TO AL 
0U707 016507 ono 0.5 4!66 it.DA OSJUMPaf>U ADD UNCONDlTlONAL JUMP CODE 
013110 012614 7000 gg 4:!6 7 TSXO CAD ~ND ADD TO END OV OUTPUT CODE 
013711 011020 6~50 00 068 EAA OIMREF" G~T MAKI R6,ERENCE VAL.UE 81..0CK COMMAND 
013112 012614 7000 00 4:569 lSXO CAD AND ADD TO CODE APT6R VALUE 
013'13 014100 1100 00 070 TRA DEl..V GO TO DELElE VALU~ 
013114 000000 000000 071 ENTCT ZERO 
013715 000000 000000 4H2 ZERO 
013716 01646~ 4~;00 00 4373 c:ser STZ REl,.F' SET CONJ'ORMITV F"l,.AG To CONFORMS To 
013717 006210 7100 00 4374 TRA UOK ANO EX l T 
013120 oonoo1 2;550 0J 43?5 C:Si:TB 1,..DA 1,ou GET A NONZERO NUMBER 

END or BINARY CARD 00000~25 
013721 016463 75::>0 00 4:576 STA REL.F' SET n,,AIS TO CONF'ORMS TO AND BECOMES 
013122 006210 '1HO 00 4377 TRA UOt< AND EXIT 
013123 016464 7~00 00 4378 CU~F L.XL.O Gl..BL GET A UNIQW~ LABEi.. 
013724 016464 0540 ao 4 :579 AOS GI.BL STEP LABEL GENERATOR 
013725 013660 7400 DO 4380 STXO ~1 ANU STO~E IN L1 
013726 011357 2210 00 4381 1..DX1 RNGE GET PnlNTER TO CURRENT RANGE 



013727 035221 0610 OU 
013730 uooon' 23'0 11 
013731 000022 7710 oo 
u131J2 oooon2 07'o 01 
013733 016464 72~0 00 
013734 016464 05'0 00 
013735 u13653 7400 oo 
013736 013654 7400 00 
013737 u16464 1200 oo 
013740 016464 05'0 00 
013741 013656 74QO 00 
013742 u13657 7400 oo 
013743 013660 23~0 OU 
013744 uono~2 7710 oo 
013745 016507 07~0 03 
013746 012614 7000 OU 

END Of BINARY CARD OOOOU22b 
013747 0170?0 63~0 DO 
013750 012614 7000 00 
013751 006210 7100 00 
013752 035234 2210 00 
013153 777777 1610 11 
013?54 035234 1610 00 
013755 016446 7410 00 
013756 015101 7000 00 
013757 777773 6210 DO 
013760 016446 7410 OU 
013161 013655 6J5o ao 
013762 000022 7710 DO 
013763 016507 01~0 ~~ 
013764 012403 7000 00 
013165 013660 2350 00 
013766 000022 77~0 00 
013767 016504 0150 D3 
013770 012403 7000 00 
013?71 011026 6350 oo 
013772 012403 1000 00 
013773 017023 63,0 00 
013774 012614 7000 00 

END or BINARY CARO oooooa21 
013175 01365• 23~0 DO 
013776 000022 7110 00 
013177 016501 0150 QJ 
014000 012614 7000 00 
014001 013657 2200 00 
014002 013656 7400 ~o 
014003 035234 2210 00 
014004 oooons 1610 03 
014005 000002 2350 07 
014006 000002 05~0 ~1 

AL.GOl..68 

4~82 

4~63 

4384 
4'.385 
4~86 

4387 
4388 
4389 
4390 
4H1 
4392 
4393 
4~94 
4395 
4396 
4391 

439B 
4399 
4400 
4401 CONE 
4402 
4403 
4'404 
4405 
4406 
4407 
4408 
4409 
4•10 
4411 
4412 
4413 
4<414 
H15 
4'416 
H11 
018 
4419 

4420 
4421 
4422 
4'423 
4424 
4425 
4426 
4427 
4428 
4429 

AOX1 
L.OA 
ARL. 
ADA 
L. XLO 
ASA 
STXo 
STXO 
L.XL.0 
ASA 
STXO 
STXO 
L.DA 
ARI. 
ADA 
TSXO 

EU 
TSXO 
TRA 
(,.0X1 
SBX1 
SBX1 
STX1 
TSXO 
EU1 
STX1 
:i:H 
AR!.. 
ADA 
TSXo 
!.DA 
ARI. 
~DA 
TSXO 
EAA 
TSXO 
EU 
TSXO 

l..DA 
ARl, 
.+.DA 
TSXO 
L.DXO 
STXO 
L.OX1 
SBX1 
L.DA 
ASA 

PASS 2 

UPROG 
!:> .1 
lR 
21DL 
GLtjL 
Gl.i;L 
~1 x 
~1S 
GL.t;L 
GLBL 
ti2 x 
ti 2S 
L.1 
18 
O!fiJUMP,f>U 
CAO 

0$MREF" 
CAO 
A$0K 
UWORK 
... 1, 1 
UWORI< 
VAl.P 
f!HM 
·5 
VAL.P 
82 I fl 

18 
0$JUMP,VU 
lNS 
b. i 
18 
0$1.BL.,OU 
INS 
OUIAX 
INS 
O'CONE 
Cl\O 

8iS 
18 
0$JUMP 1 DU 
CAD 
02s 
B2X 
UWORK 
5,0u 
2,0L 
2,1 

MAKE: IT ARSOLUTE 
GET NUMBER OV COMMAS lN AU 
MOVE: TO AL 
GET NUMBER OF UNITS PLUS nNE I~ AL 
GET S1A~TING LAAEL OF BLOeK 

106 

lNCREME~T LABEL GENERATOR TO END OF BLOCK 
ANU STO~E START!NG LABEL JN BLOCK 
AND SAVE START OF B~OCK 
GET STA~TJ~G LABEL OF ~LOCK 
INCREMENT l.ABE~ GENERATOR TO END OF BLOCK 
AND STO~E STARTING LABEL !N BLOCK 
AND SAVE START OF BL.OCK 
GET A l..ABEL. 
PUT IT IN AL 
ADD UNCONDITIONAL JUMP COOE 
AND ADO TO OUTPUT CODE 

GET MAKE REF"ERENCE VALUE BLOCK COMMAND 
AND APO TO OUTPUT CODE 
AND E><IT 
GET POINTER TO ENO OF WORKING STACK 
GET POl~TE~ TO LAST CONTROL BLOCK IN XR • 1 
MAKE CURRENT VALUE POINTER RELATIVE 
AND S10~E FOR INSERTION ROUTINi 
MAKE RlBMT TERTIARY 'IRM 
GET POINTER TO LAST CONTROL BLOCK IN WORK 
AND sro~E ~OR INSERTION ROUTINE 
GET NEXT ADDRESS !N BLOCK TWO 
MOVE= L.ABEL 1f0 AL 
ADD UNCONOlTJONA~ JUMP CODE 
lNSER~ CODE lN PRONT OF VALUE 
GET ~AB!L SAVED IN L.1 
MO\lf: LA"El. TO AL 
AOD OEf INe I.ABEL CODE 
JNSEHY eooE 1~ rRONT OF VALUE 
GET SET STACK POINT6R TO MAXIMUM COM~~ND 
AND INSaRT IN 'RONT or VALUE 
GEY CON,ORMITV C~~ANUP COMMAND IN A 
AND ADD ArTER v~~UE 

GET SVART or Bl.OCK ONE !N A 
MOVE l.A!IEI. TO AL 
ADD UNCONDITIONAL JUMP CODE 
AND ADO To OUTPUT CODE 
GET STA~T or Bl.nCK TWO 
AND RESTART 81.0CK TWO 
GET POINTER TO END Of WORKING STACK 
GET POINTE~ TO LAST VALUE CONTROL BLOCK IN WORK 
GET NUMBER OP WORDS ADDfD TO CODE AfYER VALU€ 
AND ADD TO WORD COUNT IN VALUE CONTROL BLOCK 
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014007 006210 71UO 00 
014010 035234 2210 au 
014011 777777 1610 11 
014012 035234 1610 OU 
014013 016446 7410 00 
014014 011357 7200 00 
014015 0352?1 0600 00 
014016 777777 0600 10 
014017 000001 0600 03 
014020 000005 2210 1U 
014021 014064 6000 00 
014022 oooon3 2210 10 

END Of BlNARY CARO onoou228 
014023 014064 6010 OU 
014024 035221 1600 00 
014025 014031 7400 00 
014026 000007 6350 00 
014027 016460 7550 00 
014030 015012 7ouo oo 
014031 000000 2200 ~3 
014032 035221 0600 ~o 
014033 000005 2350 10 
014034 000022 7110 00 
014035 000002 01;0 07 
014036 016464 7200 00 
014037 016464 05~0 00 
014040 013656 ?•oo oo 
014041 013651 7400 00 
014042 000001 1750 g7 
014043 000000 6270 0' 
014044 016550 07~0 03 
014045 012614 7000 00 
014046 016464 2~~0 OU 
014047 7?7777 3750 07 
014050 000001 17~0 17 

END or BINARY CARD 00000229 
014051 016507 0750 QJ 
014052 012614 7000 oo 
014053 013655 63,o ao 
014054 000022 7710 00 
014055 016501 0''0 UJ 
014056 012614 1000 ;o 
014057 000001 1670 OJ 
014060 014053 6010 00 
014061 013657 2200 DO 
014062 013656 7400 00 
014063 014100 7100 00 
014064 000003 6~~0 00 
014065 016460 75~0 00 
014066 015072 7000 QO 

Al..GOL,.68 

4430 
4431 UlF" 
4432 
4433 
4434 
4435 
4436 
4437 
4438 
4439 
4440 
4441 

4442 
4443 
4444 
4445 
4446 
4447 
4448 DlF"XO 
4449 
4450 
4451 
4452 
4453 
4454 
4455 
4456 
057 
4'58 
4459 
4460 
4461 
4462 
403 

4464 
4465 
4466 Dl'L 
4467 
068 
4'69 
4470 
4'71 
402 
4473 
4414 
4475 01r1 
4'76 
4477 

f 1-(A 
L.OX1 
SBX1 
S8X1 
STX1 
L.XL.O 
ADXO 
ADXO 
ADXO 
L.DX1 
TZE 
1.0X1 

TNZ 
Sl1XO 
STXO 
EH 
STA 
TSXo 
1.oxo 
ADXO 
I.DA 
ARL. 
ADA 
L. )( L. 0 
ASA 
STXO 
STXO 
SBA 
EAX7 
ADA 
TSXO 
I.DA 
ANA 
S8A 

AflA 
TSXO 
EAA 
ARL. 
ADA 
TSXO 
SBX? 
TNZ 
LDXO 
STXO 
TRA 
EU 
STA 
rsxo 

~ASS 2 

UOK 
A$WORK 
.... 1,1 
OW ORK 
VAL,P 
RNGE 
UPROG 
•110 
1,ou 
5,0 
0 ! F'i 
3,0 

Olf1 
UPROG 
DlrXO 
MUNT 
IJECU~ 
STRNG 
**1DU 
TSPROG 
5,o 
18 
2 1 DL 
Gl.8L 
GL.BL 
B2X 
i2S 
1 1 DL 
01AL 
OSCASE,~U 
CAD 
GL.tR 
•11DL. 
1 1 DL 

0$JUMP 1 f)U 
CAO 
EJ2' • 
18 
OSJUMP,DU 
CAD 
110U 
DffL 
S2S 
82X 
DEl.V 
M$800L 
OECLR 
STRNG 
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AND E)(lT 
GET POINTER TO END OF WORKING STACK 
GET POINTER TO LAST CONTROL BLOCK IN XR - 1 
MAKE POINTER RELATIVE 
ANU STORE AS POJNTER TO CURRENT VALUE 
GET PnINTER Tn MlGHEST RANGE NUMBER 
MAKE POINTER ABSOLUTE 
STEP POINTER TO NEXT RANGE 
STEP OVSR L.INK WORD 
GET NUMBER OF COMMAS IN FnLL.OWJNG RANGE 
TRANSrE~ It NO COMMAS • MUST BE IF STATEMENT 
GET NUMQER OF SEMICOL.ONS IN FOLLOWING RANGE 

TRANSrE~ IF SEM!COLONS • MUST BE IF STATEMENT 
MAKE XR • 0 RELATIVE 
SAVE X~ • 0 
GET AN INTEGRAL. MODE IN AU 
AND STO-E AS TARGET MOOE 
COERCE ~ONDITION Of CASE TO INTEGRAL MODE 
RESTORE XR "' O 
AND MAKE IT ABSO~UTE 
GET NUMBER Ot COMMAS IN FOLLOWING RANGE 
PUT NUMBER OF COMMAS IN AL 
~OD 2 TO GGT NUMBER OP TRANSFE~S IN CASE 
GET STA-TING LABEL Of A UNIQUE B~OCK 
ST~P L.ABEI. GENERATOR TO ENO OF BL.OCK 
INIT14LiZ6 LOCAL LABEL GENERATOR 
SAVE STlRTlNG LOCATION Of L.0CAL LABEL GENERATOR 
GET MAX(MUM VALID INDEX IN CASE STATEMENT IN A6 
AND SAVE IN XR p 1 
ADD CASE BRANC~ COMMAND 
ANO AOD TO ENO or OUTPUT CODE 
GET ~AB!L JUST REVONO ENO OF LABEL BLOCK 
CL.EAN U, L.ABEL. 
GET L.AST LABEL JN BLOCK IN AL 

ADD UNCONOITIONAL. JUMP CODE 
AND ADD TO ENO or OUTPUT CODE 
GET NEXY LAAEL tN LOCAL BLOCK JN Aij 
MOVE I.ABEL. TO AL 
ADD UNCONDITIONAL JUMP CODE 
AND ADD TO ENO OF OUTPUT eeoE 
DECREMENT NUMBER Of I.ABELS LEPT To ADD 
TRANSrER rr MORE LABELS TO ADD 
GET STAIT!NG LAREL. IN BLOCK 
AND REIN!TlA~!ZE LOCAL LABEi. GENERATOR 
GO DELE'E CONDITION CONTROL BLOCK fROM WORK 
GET A BOOLEAN MCOE IN AU 
AND STO~E AS TARGET MOOF 
COERCE CONDITION TO BOOLEAN MODE 
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U14Q67 016464 7200 Ou 4478 1.XLO GL~L GET A U~JQU~ LAAEL 
014070 016464 0540 ou 4479 AOS Gl.,tjL STtP LABEL GENERATOR TO ANOTHER LABFL 
014071 013656 7400 oo 4480 STXO t12X INITIALIZE LOCAL LABEL GENERATOR TO UNIQUf LA REL 
014072 013657 74UO OU 4481 STXO !j?.S ANu STORE LABEL AS START Of BL.OCK 
014073 000000 b3!>0 10 4482 EAA 0' 0 GET L.ABEL IN AU 
014074 000022 7710 00 4483 ARL. 18 MOVE LABEL TO AL 
014075 016545 07!>0 0 .s 4484 ADA our, ou ADD TRA~SFER IF FALSE CODE 
014076 U12614 7000 DO 4485 TSXo CAO AND ADD TO END OF OUTPUT CODE 

END Of BlNARY CARD 000002.so 
014077 014100 7100 00 4466 TRA DEL.V AND DEl.ETE CONTROL 8L0CK FOR CONUITJON VALUE 
014100 000000 2220 Q.S 4487 Ot:LV 1..0X2 o,ou INlTIAL.IZE COUNT TO lFRO 
014101 035234 2210 00 4488 L.OX1 UWORK GET POINTER TO F.ND Of WORKING STACK 
014102 oonooo 23~0 07 4489 l..DA 01DL INITIALIZE LL WORD 
014103 777777 1610 11 4490 Ut:l. V1 SRX1 .. 1, 1 STEP BACK ONE CONTROL BLOCK 
0141104 000003 21!:>0 u 4491 ORA 3,1 QR IN ~~ Of T~lS VAL.UE 
014105 000000 7200 u 4492 l,.)(LO 0,1 GET NUMBER OF ADDITIONAL BLOCKS l N THIS VALUE 
014106 014116 Hoo oo 4493 STXO DEL. VT ANO STOltE 
014107 014116 0620 00 H94 ADX2 DEL.VT INCREMENT NUMBER Of BLOCKS TO STtP 
014110 oooon1 1620 03 4495 SBX2 1,uu cecREME-T NUMBER JUST STEPPED 
014111 014103 60!:>0 oo 4496 TPI. DEL. V1 TRANSVE~ lf MORf BL.0CKS TO STEP 
014112 035234 0110 t4 4497 Dt:L. 1/2 NOP A$ WORK 1 r'1 DELETE A WORD rROM THE WORKING STACK 
014113 035234 l010 00 4498 CMPX1 UWORK ARE ALL BLOCKS DELETED 
014114 014112 6010 OU 4499 TNZ DEL.V2 TRANSrE~ If MORE TO UEL~TE 
014115 006210 7100 oo 4500 TRA OOK AND EXIT 
014116 000000 000000 4501 Dt:l,.VT ZERO 
014117 014136 2210 00 4502 UlDNY 1.ox1 OPNT GET POINTER TO LAST OPERATOR DEF'lNJTION 
014120 035220 0610 oo 4503 ADX1 T$DEf MAKE POINTER ABSOLUTE 
0111121 777777 0610 11 4504 O 1f:H1 AOX1 • 1•1 STEP TO NEXT OEflNITlON TAB~E ENTRY 
014122 000001 06l,0 Q3 4505 AOX1 1,ou STEP OV!R 1..INK WORD 
014123 000000 7200 H 4506 L.Xl..0 0,1 GET LL Or ~EW DEPINITtON 
014124 014121 6000 eo 4501 TZE OIOV1 SKlP ENTRY tr 1..LO BY TRANSFER!NG 

END OJ' BlNARY CARD OOOOU23t 
014125 000001 2200 u 4508 !.DXO 1.1 GET TYP! 0, DEr!NITION tN XR • 0 
014126 OQ6413 1000 03 4509 CMPXo 0$0P,OU IS lT AN OPERATOR DErINIT!ON ENTRY 
014127 014121 6010 oo 4510 TNZ OIDV1 TRANSF'Ei. f F' NOT 
014130 000002 23::>0 u 4511 ~DA 2.1 GET MOD@ or OPERATOR 
014131 013257 7550 oo 4512 TA f MOOE AND STO,.E lN rMODE roR DECl..ARAT!ON POUT INES 
014132 035220 ~610 oo 4513 SBX1 TSOEf MAKE POfNTER RELATIVE 
014133 014136 410 oo 4514 STX1 OPNT ANO STO,.E •S CURRENT OPERATOR DEFINJf !ON 
014134 011731 7410 oo 4515 STX1 l.ASTS AND STO~E AS DEVlNITION or l..AST SYMROL READ 
014135 0Q6210 7100 GJO 4!516 TRA A$QI( ANO EX 1' 
014136 000001 oouooo 4511 OPNT ZiiRO 1 
014137 014202 1'70 00 4!518 F' 011 STX7 COPER SAVE PO!NTiR TO OPERATOR SYMBOL 
014140 015067 H10 oo 4519 STX7 COPET SAVE OP!RATOR POINTER fOR POSSIBL.E ERROR t-1ESS4GE 
014141 011351 2200 00 4520 L.DXO RN Ge GET CURMENT RANGE NUMBER 
014142 OQ646Q 7400 oo 4521 STXO UL,eVEL. ANO STOite roR TAB~E l..OOK UP ROUTINE 
014143 000001 6210 i7 4522 EAX1 uor,., GET SVMIOI.. POINTER IN XR • 1 
014144 035222 0610 00 4523 ADX1 TSSTAB MAKE IT ABSO~UTE~V POINT TO DE,INIT!ON CHAIN 
014145 OQ6437 7000 00 4524 f0P1 TSXO UTLU ~OOK UP OPiRATOR IN SYMBOL TABLE 
014146 015036 71un oo 4525 TRA C!'.>PeP TRANSrE~ ,, CANNOT lDENTirY OPERATOR ~R!ORtTY 
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014147 000001 222r.l 11 4526 L.DX2 1,1 GET TVPE or DEFtNITION IN XR ~ 2 
014150 006414 1n20 03 4527 CMPX2 D$PRIOR,DU 15 IT A PRlOR!TV DE,lNifION 
014151 014145 6010 00 4528 TNZ ~-0P1 TRANSrE~ rr NO - KEEP SEARCMING 
lJ14152 000002 2220 11 4529 1..0X2 211 GET PRIORITY OF OPERATOR IN XR w 2 ENP OF' BINARY CARD 00000232 
014153 016414 714,0 OU 4530 STX2 CPR AND STOAE PRlOR!TY AS CURRENT PRIORITY 
014154 014621 7500 00 4531 STC2 COP:x SAVE RETURN 
014155 014620 7100 QO 4532 TRA COP FORCE HIGMER PRIORITY OPERATORS 
014156 035234 6200 56 4,33 EAXO A$WORK, !O GET A WORD lN THE WORKING STACK 
014157 00515• 7170 OU 4534 XEO uwovr CMECK fOR STACK OVERrLow 
014160 004000 63,0 00 4535 EU W$0P GET HEAnER WORD POR OPERATOR BLOCK 
014161 oooono 7550 \0 4536 STA 010 ANO STO~E IN WORKING STACK 
014162 016475 2220 oo 4'37 L,OX2 OPT GET POINTER TO LAST OPERATOR BLOCK 
014163 oonooo uio 10 4538 SXL.2 0' 0 ANO STO-E lN LOWER HA~F Of ~EADER 
014164 035214 16UO QU 4,39 sexo T$WORK GET Re~AT!VE PO!NTER TO TMIS B~OCK 
014165 016475 HOO CIO 4,40 STXO OPT AND STORE NEW L.INK TO OPERATOR 8~0CK 
014166 014202 2:5'0 00 45H §OA COPER GET POINT~R TO OPERATOR SYMBOL 
014167 035234 75~0 '6 4'42 TA .UWORK, to ANO STO~E IN WORKING STACK 
014170 005754 7t70 OD 4~'43 XED UWO\lf' CMECK FOR STACK OVERPLOW 
0141171 016474 23,0 00 4!544 L. rl A CPR GET PRIORITY Of CUR~ENT OPERATOR 
014172 035234 75;0 56 4!545 STA A$WO~K t ! D STORE 1~ WORKING STACK 
014173 005754 71,70 OD 4'46 XED uwnvr CMECK fOR STACK OVERfLOW 
014174 035234 4'500 ,6 454? STZ uwnR1<,10 STORE A ZERO tN TME WORKING STACK 
014175 005154 7170 00 4!548 XEO awovr C~ECK FOR STACK OVERfLOW 
014176 000005 6::550 00 4!549 EU 5 GET NUMBER Of WCRDS IN THIS CONTROL BLOO~\ 
014177 0352H 7 15~0 '6 050 STA A$WORI< ~ f D ANO STORE IN WORKING STACK 
014200 005754 7170 oo •551 xeo T$W(l\IF' C~ECK ~OR STACK OVERPLOW 

ENO 0, BINARY CARD 00000i33 
014201 006210 7100 oo 4552 TRA UOK ,\NO EXlT 
014202 000000 00000\'I 4553 COPER ZERO 
014203 016414 4500 00 4!554 POPS STZ CPR SET CU~RENT PR l OR! TV TO ZERO 
014204 014621 7500 00 4!555 STC2 COP)( SAVE RETURN 
014205 014620 1100 00 4556 TRA COP ro~CE OUT AL~ OPERATORS 
014206 006~10 ?100 00 4557 TRA U01< AND EXlf 
014207 035235 74'70 '6 4!558 WMOP STX7 OSUCK11 ID STORE O~ERATOR SVMBO~ IN CONTROL STACI< ouuo 005742 7170 00 4!159 XEO asovr CMECK fOR STACK oveRrLOW 
ou211 006210 7100 DO 4560 TRA UOK ANO EXIT 
014212 035~35 22; 0 !J4 4!161 MOP i..ox1 USUCK, DI GET POINTER TO OPERATOR SYMBOL JN XR • 1 014213 014220 23 O OD 4!562 ~DA MOPC GET UNA,.V OPERATOR ,~AG 
014214 015011 7550 DU 063 STA Oro'; ~NO SToi.e n.AG 
014215 014621 1500 CIO 4!J64 STC2 COPX SAVE RETURN 
014216 0146:53 7100 00 4'65 TRA COPM DO UNARY OPERATOR 
014217 OQ6~10 7100 DO 4!66 TRA UOt< AND EXIT 
014220 000003 711771 4561 MOPC ZERO 31•1 
014221 014317 4500 QO 4!568 SEl.CT STZ SEl..F' RESET R!rERENCE ~L.AG 
014222 035234 2210 00 4569 1.DX1 OW ORK GET POINTER TO END Of WORKING STACK 
014223 177717 1610 u 4570 SBX1 •111 GET POINTER TO LAST CONTR~~ BLOCK 
014224 0352:54 1610 00 4571 SRX1 UWORK MAKE POINTER RELATIVE 
014225 016446 7410 oo 4572 STX1 VAl,.P AND STORE AS POINTER To CURRENT 'VAL.LIE 
014226 015103 7000 00 4r;73 'f SXO WEAK DO WEAK COERCION ON SELECTEE 
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ENU Or Bl~ARY CAqD 
014227 016203 
014230 01n630 
014231 oonono 
014232 016757 
014233 01424~ 
014234 016762 
014235 0143115 
014236 000001 
014237 u1n630 
014240 000000 
014241 016757 
014242 014305 
014243 000003 
014244 014317 
014245 035235 
014246 777777 
014247 000000 
014250 016556 
014251 000001 
014252 014305 
014253 OOOOOl 
014254 000001 

END O~ BINARY CARO 
014255 000000 
014256 014316 
014257 014316 
014260 014251 
014261 035216 
014262 014317 
014263 012614 
014264 035216 
014265 000000 
01'4266 010630 
014267 035~16 
014270 014311 
014271 0142'3 
UU272 012646 
014213 000000 
014274 000022 
014275 016564 
014276 012614 
014277 035234 
014300 777777 
014301 000002 
0143Ll2 000002 

ENP Of BINARY CARO 
014303 000001 
014304 006210 
014305 014310 

OOU0U2.S4 
2210 nu 
1ouo ou 
2un 11 
1020 o.s 
60UO 00 
102n 03 
6010 oo 
2270 17 
7000 00 
2no 11 
10~0 OJ 
6010 00 
2350 o.s 
75~0 00 

22UO '" 2220 t7 
6230 \7 
6350 0 0 
1620 OJ 
6000 00 
06.SO 03 
01~0 Q7 
00000235 
72•0 \J 
?440 00 
1000 00 
6010 00 
1630 00 
01:>0 00 
1ouo oo 
0630 oo 
2270 u 
7ouo oo 
1670 00 
a:Ho oo 
6000 00 
7000 00 
63;0 17 
nio oo 
0'1,0 03 
1000 QO 
2210 00 
1610 u 
2350 Iii 7 
0550 u 
oooooa.s6 
1410 u 
7100 '10 
23>0 00 

4574 
4575 
4576 
4577 
457B 
4579 
4580 
4581 
4582 
4'583 
4584 
4585 
4586 
4587 
4588 Si:LO 
4589 
4590 
4591 
4592 St:Ll 
4593 
4594 
4595 

4596 
4591 
4598 
4599 
000 
4601 
4602 
4603 
4604 
005 
4606 
007 
008 
009 
4610 SEL.2 
4611 
012 
4613 
4614 
015 
4H6 
4617 

4618 
4619 
4620 SEL,E 

L.DX7 
TSXO 
L.OX2 
CMPX2 
TZE 
CMPX2 
TNZ 
1..DX7 
TSXO 
L.DX2 
CMPX2 
TNZ 
I.DA 
STA 
L.DXO 
L.DX2 
EAX3 
EAA 
SBX2 
TZE 
ADX3 
ADA 

L.XL.4 
STX4 
CMPXQ 
TNZ 
SBX3 
ADA 
TSXo 
ADX3 
L,DX7 
TSXO 
SBX7 
SZN 
TZE 
TSXO 
EU 
ARI,. 
ADA 
TSXo 
L.OX1 
SBX1 
L.DA 
ASA 

STX7 
TRA 
L.DA 

PAGF 11 0 

TMUDE GET MJDE OF SELFCTANU 
A$XFER MAKE f T UNIQUF AND A~SOL.UTE 
0,7 GET TVPE Of MOOE IN XR - 2 
M$STRCT,QU IS IT A STRUCTUREO MODE 
SEL.n TRANSFER IF STRUCTURED MOOE 
M$REF,ou IS tr A REFERENCE MOOE 
SE~E TRANSFE~ IF NOT • ERROR 
111 GET DEREFERENCED MODE IN XR - 7 
A$XPER MAKE lT UNlOUE AND 4~SOLUTE 
Q,7 GET TYPE Of DEREfERENCED MODE IN XR • 2 
M$SfRCT,DU IS IT A STRUCTURED MODE 
SELE NO • SE~ECTJON ERROR 
O$~SLCTwO$SELCv1DU GET CONSTANT TO CONVERT CODE To REFERENCE 
SE~P ANO STORE IN REFERENCE FLAG 
AiSTACK,DI GET POINTER TO TAG SYMBOL IN XR ~ o 
~t17 GET NUMBER OF FIELDS PLUS ONE JN XR • 2 
0,7 GET POINTE~ TO FIELDS IN XR • 3 
0$SEL.CT GET COD! fOR SELECTION lN AU 
l,OU DECREMENT ~UMBER Of REMAINING PlELDS 
SE~E TRANSFER tr NO ~ORE • ERROR 
1.uu STEP 'l!LD POINT~R TO NEXT FIELD 
1,DL STEP PJ!LD NUMBFR JN CODE 

0,3 
SEl,.1' 
5EL.T 
SEl.1 
HMO OE 
SEl,.F' 
CAD 
HMO DE 
013 
UXPER 
HiMcDE 
SEL.r 
SEl.2 
EREF'1 
o,7 
18 
O!liETC,DU 
CAD 
.UWORK 
.. 1, 1 
21DL 
2,1 

1.1 
UOK 
SEL.EM 

GET TAG ~OR FIELD JN XR • 4 
AND STO~E fORE COMPARE 
SEE Jr PROPER f IEL.O HAS BEEN ~OUNO 
TRANSre~ ,, NOT • KEEP LOOKING 
MAKF. r1eLn POINTER RELAYIVE 
C~ANGE 0$SELCT fO osRSLCT If REFERENCE SELECT~ON 
ADD SE~~CT CODE Tn OUTPUT CODE 
MAKE rJELD POINTER ABSOLUTE 
GET MODE Of FIELD IN XR • 7 
MAKE MODE UNIQUE AND ABSOLUTE 
MAKE ~ODE RE~AT!VE 
!S TMIS A RE;ERENeE TYPE SE~ECTION 
TRANSre,_ If NOT 
~~PERENCE MODE Or rlELD 
GET MOOE or SE~ECTION IN AU 
PUT MOOE OF FIELD JN AL 
ADD ETC CODE 
AND ADD TO OUTPUT CODE 
GET POl~T~R T~ END Of WORKING STACK 
Ger POI~TER TO LAST CONTROL B~OCK 
GET NUMBER OF woROS ADDED TO VALUE 
ANO INC~EMENT LENGTH Of VALUE 

A~SO STORE MODE or SELECTION !N VALUE 
ANO EXIT 
GET TAL~Y WORD FOR ERROR MESSAGE 
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014306 006562 7000 QO 
014307 006241 7100 00 
014310 014311 0022 40 
014311 111114114105 
014312 107101114040 
014313 12310511410~ 
014314 103124111117 
014315 116040040040 
014316 000000 000000 
014317 000000 oooouo 
014320 035235 2210 54 
014321 016460 7410 00 
014322 035234 22l0 00 
014323 777777 1610 11 
014324 035234 1610 00 
014325 016446 7~io oo 
014326 015072 7000 00 
014327 035234 2210 00 
014330 777777 1610 11 

END or BINARY CARD 00000237 
014331 035234 1610 DO 
014332 016446 7•40 00 
014333 016611 63,0 00 
014334 012403 7000 QO 
014335 016446 2210 00 
014336 035234 0610 co 
014337 000000 6240 ~1 
014340 777777 1610 11 
014341 000001 2270 11 
014342 010630 7000 00 
014343 000000 2230 17 
014344 011001 1030 Q3 
014345 777111 6010 00 
014346 777777 0670 17 
014347 777777 23,0 17 
014350 000001 75>0 ~~ 
014351 000022 1110 00 
014352 016,20 0750 03 
014353 012614 7000 00 
014354 016446 2210 00 
014355 035~34 0610 00 
014J56 ooooni 23~0 G7 

ENO O' BINARY CARD OOOOU236 
01•357 000002 0550 11 
014360 000000 05'0 l1 
01•361 012~30 1000 00 
014362 006210 1100 ao 
014363 035234 2200 ou 
014364 035214 1600 DO 
014365 035235 7400 ,6 

4~21 

022 
4623 St:L,EM 
4624 

025 St::l. T 
026 5t:~F 
4627 CAL.L 
4628 
4629 
030 
4631 
032 
033 
4&34 
035 

4636 
463'1 
4638 
039 
4640 
4641 
4U2 
4643 
4tU4 
04, 
046 
047 
04~ 
00 
400 
4651 
4652 
053 
4654 
4655 
4656 
4657 

4658 
4659 
4660 
4661 
4662 MARK 
4663 
4664 

TSXO 
TRA 
UL.L YB 
UASCl 

ZERO 
ZERO 
1.DX1 
STX1 
1.DX1 
SBX1 
SBX1 
STX1 
TSXO 
1.DX1 
SBX1 

SBX1 
STX1 
EH 
TSXO 
1.ox1 
ADX1 
EAX4 
SBX1 
~DX7 
TSXO 
1..DX3 
CMPX3 
TNZ 
ADX7 
L.CA 
STA 
ARI. 
ADA 
TSXO 
1.DX1 
A0X1 
L.DA 

ASA 
ASA 
TSXO 
TRA 
L,DXO 
SBXO 
STXO 

PASS :? 

uxxx 
ASERRr 
••1.·11+1 
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AND TVPE ERROR MESSAGE 
AND PRINT rOl.LOWING SVMBOL.S 

5,ILLEGAL SE~ECTlON 

ASS'l'ACK, 0 I 
DECLR 
UWORK 
•111 
UWORK 
VAl.P 
STRNG 
UWORK 
•1t1 

AS WORK 
VAl.P 
OSMSCW 
INS 
VAl.P 
UWORK 
0,1 
•11i 
1,1 
UXf"ER 
0,1 
MSPROC,DU 
$ERROR .,.,, 
•11? 
1,4 
18 
OSE;NTERIDU 
CAD 
VAL.P 
UWORK 
1eDL 

2,1 
011 
DEL.W 
OOK 
UWORK 
TS WORK 
USUCKt ID 

GET MOOE 0, PROCED~RE 
STORE A! TARGET MOOE ~OR ACTUAL PARAMETERS 
GET POINTER TO END Of WORKING STACK 
GET POl~TER TO LAST CONTROL BLOCK IN XR • 1 
MAKE POINTER RELATIVE 
ANO STO~E ~OlNTER AS CURRENT VALUE 
COERCE ACTYAL PARAMETERS TO roRMAL PARAMETERS 
GET POINTE~ TO END or WORKING STACK 
GET POl~TSE TO LAST CONTROL BLOCK 

MA~E ~O!NTER RELATtVE 
ANO STO~E IN CURRENT VALUE CONTROL B~OCK POINTER 
GET MARK STACK COMMAND 
ANO INSERT !N PAONT O~ ARGUMENT CODE 
GET POlNT~R TO ARGUMENT coee CONTROL B~OcK 
MAKE POSNTiR A8501.UTE 
SAVE 'OlNfiR TO VALUE CONTROL BLOCK 
G~T POINT~R TO SECOND TO LAST CONTROL BLOCK 
GET MOO! or PROCEDURE IN XR - 1 
MA~E MODE UNIQUE ANO ABSOLUTE 
GET TVP! 0, MOOE !N XR • 3 
S~E Ir fT IS A ~ROCiDURE MODE 
E~ROR • PROCEDURE CALL MUST BE ON A PROCEDURE 
GET ~OlNTiR TO END 0, PROCEDUR& MODE PLUS ONE 
GET MODE o~ RESULT OF PROeEDURB lN A 
STORE MOOE or ReSULT IN VAl.UE CONTROL BLOCK 
PUT RESULT MODE IN AL 
G~T AN INTER PROCEDURE CODE 
ANO ADD TO OUTPUT CODE AFTER ARGUMENT CODE 
GET POlNTIR TO 4RGUMENT CODE CONTROL BLOCK 
MAKE POINTER ABSOLUTE 
GET A 1 IN AL. 

lNCREME'T LINGTM r1EL.O IN LAST CONTROL BLOCK 
PUT A ONE IN NUMBER or KEVED CONTROL BLOCKS 
COMBINE LAST TWO CONTROL BLOCKS 
ANO EX1' 
GET POINTER TO CURRENT END or WORKING STACK 
MAKE IT REi.ATIVE 
ANO STO~E MARK IN CONTROL STACK 
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014366 0Q5742 7110 00 
014367 035234 4500 5o 
014370 005754 7t!O OU 
014371 UQ621Q 7tUO 00 
014372 200000 6300 ou 
014373 u16567 63~0 OU 
014374 01646~ 45UO OU 
014375 012572 7000 QO 
014376 0Q6210 7100 00 
014377 100000 b360 OU 
014400 016572 63~0 00 
014401 016465 4500 oo 
014402 012572 7noo oo 
014403 006210 11on oo 
014404 016606 6350 OU 

ENO Of BlNARY CARD 00000239 
014405 014407 7100 00 
014406 016603 6350 OU 
014407 400000 6360 oo 
014410 016465 4500 00 
014411 012572 7000 00 
014412 035234 22io oo 
014413 oooon5 1610 G3 
014414 000003 63~0 00 
014415 000001 75~0 11 
014416 0Q6210 7100 oo 
014417 011731 2210 00 
014420 035220 0610 00 
014421 oonoo2 23~0 11 
01~422 016460 75~0 00 
014423 006210 7100 00 
014424 011731 23'0 oo 
014425 ooool2 11io oo 
014426 016614 01~0 Q3 
014427 012614 7000 oo 
014430 011731 2210 00 
014431 035220 0610 00 
014432 011651 7noo oo 

END Of BlNARY CARO 00000~40 
014433 011731 2210 OU 
014434 035220 0610 00 
014435 000000 7200 \1 
014436 006210 6010 oo 
014437 035232 2210 03 
014440 000000 63,0 oo 
014441 005663 7000 DO 
014442 0117!1 2350 00 
014443 777777 75~0 11 
014444 006210 1100 00 
014445 016460 23~0 OU 

4665 
4666 
4667 
466S 
4669 t-SKIP 
4670 
4671 
4672 
4673 
4674 t:NIL 
4675 
4676 
4677 
4678 
4679 EF ALS 

4680 
4681 ETRUE 
4682 ElR1 
083 
4684 
4685 
4686 
4687 
4688 
4689 
4690 ~OCLR 
4691 
4692 
4693 
4694 
4695 OlDN 
4696 
4691 
4698 
4699 
4100 
4101 

4102 0lDN2 
4,03 
4104 
4105 
4706 
4107 
4'08 
4109 
4'110 
4111 
4 '112 Ot:NTR 

xrn 
STZ 
XED 
TRA 
EAQ 
EAA 
STZ 
TSXO 
TRA 
EAQ 
EU 
STZ 
TSXO 
TRA 
EAA 

TRA 
EAA 
EAQ 
STZ 
TSXO 
L.OX1 
SBX1 
EAA 
SU 
TRA 
L.OX1 
ADX1 
L.DA 
STA 
TRA 
L.OA 
ARL. 
ADA 
TSXO 
L.DX1 
AOX1 
TSXO 

L.DX1 
A0X1 
L.XL..O 
TNZ 
1.ox1 
EU 
rsxo 
L.DA 
STA 
TRA 
1,.DA 

PASS 2 

USOVF' 
A'JiWORK,10 
T'i>WOVF' 
UOK 
W$SKlP 
O'.iiSKlP 
L..L 
WAD 
UOK 
wiN ! L. 
0$N!L. 
L.L 
WAO 
UOK 
0$f AL.SE 

ETR1 
0$TRUE 
W5VAL.UE 
L.L. 
WAD 
A$WORK 
5, OtJ 
M$800L 
1,1 
A$0K 
l.ASTS 
UOEr 
2,1 
OECLR 
OOK 
~AS'l'S 

18 
0$1DNTY 1 DU 
CAil 
L.AS'fS 
UOEF' 
l,,K 

L.A51'S 
UOEI' 
0.1 
OOK 
USDEF', r>U 
1•1 
TULOC 
L.A51'S 
•111 
UOK 
OECLR 

112 

CHcCK FOR STACK OVERFLOW 
I~SERT SPACE FOR HEADFR WORD IN WORKING STACK 
C~ECK FOR STACK OVERFLOW 
AND EX If 
GET HFADER F'OR SK!P CONTROL BLOCK 
GET coo~ roR SK!P 
ZERO OUT LL FOR SKIP 
ENTER CODE AND CONTROL 8LOCK FOR SK!P 
AND EXIT 
GET Hf.ADER roR NIL CONTROL BLOCK 
GET COD!S F'OR NIL 
ZERO OUT L~ FOR NIL 
ENTER CODE AND CONTHOL RLOCK FOR NIL 
ANU EXIf 
GET FALSE CODE WORD 

AND CONTINUE 
GET TRU~ CODE WoRO 
GET HEA~E~ fOR CONTROL HLOCK IN Q 
ZERO OUT LL. POR BOOLEAN DENOTATION 
ENTER CODE AND CONTROL RLOCK FOR BOOLEAN VALUE 
GET POI~TER TO FNO Or WORKING STACK 
GET POINTER TO LAST CONTROL BLOCK 
GET MODE Of BOOLEAN OFNOTATION 
AND STQ~E JN CONTROL RLOCK 
AND EXlf 
GET POINTER TO DEFINITION Of LAST D~CLARER 
MAKE !T ABSOL.UTF 
GET DFCLARER IN A REGISTER 
ANO STO~E AS CURRENT DECL.ARER 
AND El<Jf 
GET POINTER TO LAST IDENTIFIER DEFINITION 
MOVE 10 Al. 
ADD lDE~T!TY DEC~ARATION CODE 
ANO ADD TO OUTPUT CODE 
GET POINTE~ TO LAST IDENTIFIER 
MAKE nEPINITlON POINTER ABSOLUTE 
~INK nErINITION TO C~AIN FOR CURRENT LL 

GET POINTER TO LAST lDENT!fIER 
MAKE oErtNITlON POINTER AASOLUTE 
GET ~E\IEL or IDENTiflER IN XR ~ 0 
TRANSFE~ If NOT ZERO 
GET POlNT~R TO SYMOEF TAB~E CONTROL WORD 
PREPARE TO ALLOCATE ONE WORD 
A~LOCAT! ONE WORD IN sv~oeF TABLE 
GET ~Ol~TER TO OEf INlTION IN AU 
AND STORE IN S~MDEF TABLE 
ANO EXP' 
GET MODE Of CURRENT DECLARER 
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014446 000022 7710 00 
014447 016617 07~0 OJ 
014450 012614 7000 00 
014451 006210 7100 00 
014452 016460 23~0 00 
014453 000022 7710 00 
014454 016633 01?0 03 
014455 012614 7000 00 
014456 006210 7100 00 
014457 011731 23~0 00 
014460 000022 7710 00 

ENO Of BlNARY CARD 00000241 
014461 016622 07?0 gJ 
014462 012614 70UO DU 
014463 006210 7100 QO 
014464 006462 7000 QO 
014465 016465 75~0 OU 
014466 013573 25~0 00 
014467 011731 23~0 00 
014470 000022 7710 00 
014471 016625 0750 ;3 
014472 400000 6360 00 
014473 012512 7000 00 
014474 035234 2210 00 
014475 777777 1610 11 
014476 011731 2~20 00 
014477 035220 06~0 00 
014500 000002 2~'0 12 
014501 000001 75~0 11 
014502 006210 7iUO QO 
014503 000000 6210 17 
014504 035222 0610 00 
014505 000001 23'0 ,1 
014506 000022 7710 00 

END or BINARY CARO 00000242 
014507 016630 0750 g3 
014510 400000 6360 00 
014511 01646~ 4500 00 
014512 012572 7000 00 
014513 000001 6210 17 
014514 035222 0610 00 
014515 000000 2220 11 
014516 777777 6040 00 
014517 0352?0 0620 00 
014520 000001 22JO \2 
014521 006416 lnJO 03 
014522 777777 6010 00 
014523 035234 2210 00 
014524 777777 1610 tl 
014525 oooon2 23~0 ll 

AL.GOL68 

4'113 
4'14 
4115 
4'16 
4'117 OASGN 
4119 
4119 
4120 
4'121 
4722 OF.ORM 
4 '123 

4 '124 
4725 
4'126 
4727 WIDEN 
4 '128 
4'129 
4'130 
4'131 
4'132 
4'133 
4'134 
4135 
4736 
4131 
4138 
4'139 
4140 
4'141 
4'42 WUJ!N 
4'43 
OH 
045 

4746 
474? 
048 
4149 
4'50 
4'151 
4152 
4'153 
4154 
4'155 
4156 
4757 
4'158 
4'159 
4160 

ARI.. 
ADA 
TSXO 
TRA 
1.,DA 
ARL. 
ADA 
TSXO 
TRA 
I.DA 
ARl.. 

ADA 
TSXO 
TRA 
TSXO 
STA 
ORSA 
I.DA 
ARI. 
ADA 
EAQ 
TSXO 
L.OX1 
SBX1 
1.,DX2 
.AOX2 
I.DA 
STA 
TRA 
li~X1 
ADX1 
1,.0A 
ARL. 

ADA 
EAQ 
STZ 
TSXO 
EAX1 
ADX1 
L.DX2 
TMl 
ADX2 
L,DX3 
CMPX3 
TNZ 
1..DX1 
SBX1 
I.DA 

PASS 2 

18 
OSIONTE,OU 
CAD 
UOK 
OECLR 
18 
OUSGN,rll,J 
CAD 
UOK 
l,.ASTS 
18 

0$fORMP 1 DU 
CAD 
UOK 
ASGU,, 
L.L 
RL.L. 
L.ASTS 
18 
0$1 DENT; OU 
W$VA1..UE 
WAD 
UWORK 
.. 1.1 
L.AS'l'S 
T$0Ef 
2,2 
1.1 
UOK 
0,1 
usue 
UOF',1 
18 

OSDENOT;DU 
WIVAL,,UE 
I. I. 
WAD 
UDF', '? 
T$SH8 
0,1 
'ERROR 
UOEF' 
1,2 
0$0ENOTeDU 
$ERROR 
A$WORK 
•111 
2,2 

MOVE TO AL 
ADD DO IDENTITY DECLARATION CODE 
ANO ADD TO OUTPUT CODE 
AND EXIT 
GET MOD~ OF CURRENT DECLARER 
MOVE TO AL 
ADD ASSIGN OPERATOR CODE 
AND ADD TO OUTPUT CODE 
ANU EXIT 
GET ~AST SYMBOL OR FORMAL PARAMETER 
GET DEF TABLE POINTER IN AL 

GET f OR~AL PARAMETER CODE 
ADD TO OUTPUT CODE 
ANO EXl'f 
GET L.~ or lDENT!f lER 

113 

SAVE roR VALUE CONTROL BLOCK INSERTION ROUTINE 
OR INTO RANGE L.L WORD 
GET POINTER TO nEVINlTION Or IOENTJrIER 
PUT P' i N Al.. 
~DD lOENTtFXER eODE 
G~T MEA~ER fOR CONTROi. BLOCK IN Q 
~DD CONfROL ~LOCK AND OUTPUT CODE 
GET POINTER TO ENO OF WORKING STACK 
GET POINTER TO LAST CONTROL BLOCK 
GET POINTER TO !OENTIFIF.R DEFINITION 
MAKE IT ABSOL.UTE 
GET DECLARER FOR !OENTIF'IE~ 
AND STO~E IN CONTROL BLOCK FOR IDENTIFIER 
ANO EX1' 
GET POINTER TO ST•B lN XR ~ 1 
MAKE POINTER ABSO~UTE 
GET POl~TER TO OENOTATION DEFINITION !N AU 
PUT IT IN AL 

GET DENOTATION CODE 
GET MEA~ER FOR CONTROL BLOCK 
ZE~O OUT L~ FOR DENOTATION 
AND AOD cnNTRO~ BLOCK AND OUTPUT COOE 
GET POINTER TO oErJNlTION CMAI~ IN XR - 1 
MAKE lT ABSOl.,UTE 
GET POINTER TO OE,INITION lN XR n 2 
NO DErl~ITlON • COMPllER ERROR 
MAKE !T ABSOb.UTE 
GET TYPE Of OEf tNITION IN XR - 3 
IS lT A ObNOTAT!ON 
NO • COMPl~FR ERROR 
GET POINTER TO END OP WORKING STACK IN XR • 1 
GET POINTER TO LAST CONTROL B~OCK 
GET OEC~ARER FOR DENOTATION 
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U14526 (.) 0I)001 75?0 11 4761 s 'fA 1, 1 STORE IN OE~OTATION CONTROL BLOCK 
U145(!7 OQ6210 /tUO ou 4762 TRA ACJ.OK AND EXIT 
U1453Q G14612 7400 00 4763 PCDR Sf XO PC.URX ~AVE: RE::TURN 
U145.31 014616 44/0 au 4164 SXL7 PCUL4 STORE PROCEDURE MODE IN CODE SEUUENCE 
014532 U1063Q 70IJ 0 0 ll 4765 rsxo UXFER MAK~ MOOE POlNTFR ABSOLUTE 
014533 777777 06/0 11 4766 ADX7 -1.7 uET POJNlER TO ENO OF PROCEDURE MODF 
0145.54 777717 22"f0 11 4767 L.DX7 •1, 7 GET MOOE OF RFSULT OF P~OCEDURE 

ENU Of BINARY CARO 0000Ufl4J 
014535 01461.J 4470 oo 4768 SXI.. 7 PCOLl AND STO~E IN eOnE SEQUE~CE 
014536 016464 23~n oo 4169 1..DA G Ll:~L GET A NEW LABEL IN AL 
014537 016464 0540 oo 4770 AOS GLtjL STEP LABEL GENERATOR TO NE~T l.AHEL 
014540 016507 07~0 Q3 4771 ADA 0$JUMP 1 r.JU ADD UNCONDITIONAL JUMP CODE 
U14541 012403 7000 oo 4772 TSXO lNS AND INSERT IN FRONT Of PROCEDURFD VALUE 
014542 016464 23~0 ou 4173 L.DA Gl..~L GET A N6W ~ABEL. IN A~ 
014543 016464 0540 00 4174 AOS GL.BL STEP L.ABEL GENERATOR TO NEXT LABEL 
014544 016660 0'1'0 03 4175 ADA 0$EPON,DU AOD ENTER PROCEDURE CODE 
014545 012403 7000 QU 4776 TSXO INS AND INSERT JN fRONT OF PROCEOURED VALUE 
014546 u16446 2210 oo 4777 L.DX1 VAL.P GET POINTER TO CURRENT CONTRO~ BLOCK 
014547 035234 0610 00 4778 ADX1 UWORK MAKE POINTER ABSOLUTE 
014550 011357 2220 OU 4179 l,.OX2 RNGE GET POINTER TO CURRENT RANGE 
014551 014614 4420 OU 4'180 sxi.2 PCDL2 STORE RANGE NUMAER IN CODE SEQUENCE 
014552 014562 6000 00 4'181 TZE PCOR2 TRANSrER IF GL.OBAL 
014553 000003 23~0 u 4182 1,.0A 311 GET ~~ WORD fOR PROCEDUREO VA~UE 
014554 014562 6t)40 oo 4183 flCDRi TMI PCOR2 TRANStE~ IF SeOPe or VALUE IS cURRENT RANGE 
014555 035221 0620 00 4184 AOX2 UP ROG MAKE RA~GE POINTER ABSOLUTE 
014556 000002 2220 12 4'185 L,DX2 2,2 GET P~INTER fOR SURROUNDING RANGE 
014557 014562 60U0 00 4186 TZE PCUR2 TRANSFE~ !~ NO SURROUNDING RANGE 
014560 oooon1 73'0 ou 4787 Al.S 1 C~ECK l~ SCOPE rs NEXT CUTE~ RANGE 
014561 014554 7100 00 4186 TRA PCDR1 TR4NSrE~ 'O SCOPE CMECK 
014562 oooono 6J~O 12 4789 Pc;OR2 EAA 012 GET RAN~E POINTER IN AU 

END or BlNARY CARD OOU00244 
014563 000022 71l,O 00 4190 ARL. 18 MOVE TO Al. 
014564 016641 0750 03 4191 ADA 0$L.L,DU ADD LL CODE 
014565 012403 ?ooo oo 4792 TSXo INS AND INS!RT IN FRONT or PROCEDURED VALUE 
014566 016464 7200 DO 4793 1,.XL.O GLBL GET CURRENT VA~UE Of LAREL GEN6RATOR 
014567 000002 1600 OJ 4'794 SAXO 2,ou GET VA~UE or rtRST GENERATED LABEL 
014570 014615 44UO 00 4'f95 SXl..O ~COL3 AND STO~E IN COOE SEQUENCE 
014571 000001 0600 Q.S 4196 ADXO 1,uu GET VALUE Qf SECOND GENERATED L.ABEL 
014512 014617 4400 00 4Y97 SXL. 0 PCOL5 AND STO~E IN cone SEQUENCE 
014573 014617 2:5!)0 oo 098 I.DA PCOL5 GET NEXT CODE WORD 
014574 012375 7rioo oo 4'?99 TSXO ADD ANO ADD TO CODE SEQUENCF 
014575 014616 23!)0 00 ooo I.DA PCOL4 GET NEXT eoce WORD 
014576 012315 7000 oo 4!01 TSXO ADO AND Ano TO CODE SEQUENCF 
014577 014615 23'0 oo 4802 L.OA PCDL3 GET NEXf CODE WORD 
014600 012375 ,,,00 00 003 TSXO · ADD AND ADD TO CODE SEQUENCE 
014601 014614 2350 oo 4e04 L. DA PCDL2 GET NEXf CODE WORD 
014602 0123'15 1noo oo 4805 TSXO ADD AND ADD TO CODE SEQUENCE 
014603 014613 2350 00 Oo6 I.DA PCDLl GET Nf.XT CODE WoRn 
014604 012375 7000 QO 4801 TSXO ADU AND AOD TO CODE SEQUENCE 
014605 016446 2210 00 4BOB l,.DX1 VAL,,P GET POINTER TO CURRENT CONTRO~ B~OCK 
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014606 035234 0610 00 4809 ADX1 UWORK MAKE PO!NTER ABSOLUTE 
014607 0Q0003 33,0 Q3 4~10 1,.CA 3,ou GET A •:!5 IN AU 
014610 000010 O?~O Q7 011 ADA 81DL AND ADD 8 TO LENGTH 

ENU or BINARY CARD 0000024~ 
0U6l1 000002 05,0 11 4812 ASA 2,1 UPUATE i.OCILEN WORD 
014612 000000 7100 00 4813 PCDRX TRA ** AND RETURN 
014613 016663 OOOOOQ 4814 PCDL1 ZERO 0$RETN 1 u 
014614 016644 OOOOOQ 4815 P(.;DL2 ZERO 0$1..LE~O 
014615 016504 000000 4"16 PCOLJ ZERO 0$1,.81. 1 H 
014616 016666 000000 4817 PCOL4 ZERO OSEPDV, u 
014617 016671 000000 4~18 JlCDL.5 ZERO OSEPDE 1 u 
014620 016475 2210 OD 4819 COP 1.DX1 OPT GET RE~ATl~E LINK TO OPERATOR 
014621 000000 6000 OD 020 COPX TZE •• NO OPERlTOR SO DONE 
014622 035214 0610 00 021 ADX1 UWORI( MAKE OPERATOR POINTER ABSOLUTE 
014623 oonoo2 2220 u 4822 1.DX2 2,1 GET PRIORITY Of OPERATOR IN XR ~ 2 
014624 016414 1oio oo 4823 CMPX2 CPR COMPARE WtTM CURRENT OPERATOR PRJORtTV 
014625 014621 6040 51 482'4 TMI COPX1I lr bESS T~E~ EXIT 
014626 000004 23:>0 Q;5 4B25 1..04 41DU GET UNARYl8INARV PLAG IN A 
014627 0150'?1 75!>0 00 4826 SU OPP AND STO~E IN P~AG 
014630 000000 7220 u 4821 L. )(I,. 2 0,1 GET L.lN~ TO NiXT OPERATOR 
01.46.31 016415 1420 00 482B STX2 OPT AND STO•E LINK TO NEXT OPERATO~ 
014632 000001 22l,O U 4!29 L,DX1 1tl GET POINTER TO OPERATOR 06rlN!TION CHAIN 
014633 015067 H10 00 4830 C0'9M STX1 CO?ET SAVE POINTER ,OR POSSIBLE ERROR MESSAGE 
014634 035222 0610 00 031 ADX1 TSSTAB MAKE ~OINTER ABSOLUT~ 
014635 000001 otsio e3 41132 ADX1 UOF'1DU ANO MAKE IT POINT TO OEVIN!TION CHAIN 014636 000003 2260 ,3 033 1.0X6 3,Du SET COE•c!ON STRENGTH TO rl~M 

ENO Or BINARY CARD OOOOOjl46 
014637 011357 2200 00 034 L.DXO RN Ge GET CUR~ENT RANGE NUMBER 
01.4640 006460 7400 00 03, STXO UL.EVE~ STORE POR TABL.E L.OOK UP ROUTJNi 
0114641 006437 1000 00 4936 CUP1 TSXO UTLU LOOK UP OPERATOR IN SYMBOL TABLE 
01_4642 015040 7UJO 00 037 TFU COPE TRANSrE- TQ ERROR • CANNOT IDENTlrv OPERATOR 014643 000001 2220 u O:SB 1.DX2 1,1 GET TYPI 0, SVMBOL DE,JNI,lON 
014644 006413 1020 03 4939 CMPX2 DSOP1DU JS IT AN OPERATOR DEf!NIT!ON 
014645 015040 6010 00 040 TNZ COPE NO • CANNOT IDENTIFY OPERATOR 
014646 000002 2210 u 041 1.0X7 2,1 GaT MOO! or OPE~ATOR 
0H647 010630 7000 GO 042 TSXO UXF'ER MAKE MOmE POINTER UNIQUE AND AiSOLUTE 
014650 777717 2230 17 04! 1,.DXJ •1.t? GET NUMBER or PARAMETERS Pl.US TWO IN XR • 3 
01ll!651 015011 1o;so oo 044 CMPXJ OPfi A~E TME•E TME R!GMT NUMBER or ~ARAMETERS 
014652 014641 6010 00 4U5 TNZ COP! NO • KEIP hOOKlNG 
014653 000000 2230 H 046 1.CX3 0,1 GET TVPI or MODE 
014654 011001 1030 u 484? CMPXJ MSPROC,DU IS IT A PROCEDURE 
0tA655 177717 6040 00 4848 TNZ iERRQR ERROR • COM~ll.ER ERROR 
014656 0150'11 1200 eo 4849 1.XLO Oll'F" GET UNARV/BINARV 'LAG 
014657 014662 60~0 oo 050 TPl. COP5 TRANSPE~ IF' BINARY OPERATOR 
014660 000001 1670 u 051 SBX7 1,ou ADJUST ~oni TABLE POINTER 
014661 014664 7100 QO 4852 TRA COP6 TRANSrE~ rcR UNARY OPERATO~ 
014662 000001 2230 17 4853 COl'5 L.DX3 1,7 GET MODE or ~&rT OPERAND 
014663 016453 7430 00 4854 STX3 MODE1 AND SAVE 
014664 oonoo2 2230 i7 4855 CUP6 l.DX3 2,1 GET MOD! Of RJG~T OPERAND 

ENU or BINARY CARD 00000247 
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014665 016454 74JO ou 4856 STX3 MOJ..)1~2 AND SAVE 
014666 OQOQC13 22JO 17 4857 LDX-3 3,7 GET MOUE OF' RESULT 
014667 016455 44JO au 4B~q SXL.3 M0UE3 AND SAVE 
014670 000002 72UO 11 4859 LXL.O 2,1 GET MACRO FLAG IN XR ... 0 
014671 0150?0 7400 OIJ 4B60 STXo COPT ANO S'f O~E 
014672 035220 1610 00 4861 SBX1 T$0EF' MAKE DErtNlTION PntNTER RELATIVE 
014673 016456 7410 oo 4e62 STX1 OPUEF ANO SAVE 
014674 035234 2210 oo 4B63 L.DX1 Ow ORK GET POINTER TO FNO or WORKING STACK 
014675 777777 1610 11 4864 SBX1 .. 1.1 Gel PCINT~R TO LAST ENTRY IN WORKING STACK 
014676 035234 1610 OU 4865 SBX1 UWORK MAKE POINTER RELATIVE 
014677 016446 7410 oo 4A6~ STX1 VAL.P ANU INITIA~IZE POINTER TO CURRENT VALUE 
014700 016454 2210 00 4867 L..DX1 MOOE2 GET MODE OF RIG~T OPERAND 
0147l.l1 0162n2 7410 00 4e6B STX! '='MODE MAKE lT TARGET MOOE 
014702 015253 7000 OU 4B69 TSXO c ATTEMPT COERCION Of RHS 
014703 015020 71UO 00 4B70 TRA c;OP4 TRANSFER If UNSUCCESSFUL 
0141704 015010 2~40 00 071 SZN COPT CMECK MACRO f"LAG 
014105 014710 6010 00 4~72 TNZ C0P61 TRANSFE~ If OPERATOR IS OEf lNED BV MACRO 
014706 0161'16 2340 00 4873 SZN CF SEE JF STRONG COERCIONS WERE USED 
014707 015020 6000 OU 4874 TZE COP4 TRANSfE~ IF S'RONG , ILLEGAL FOR OPERATORS 
ou110 015071 7200 00 4975 CUP61 L.Xl..0 OPf GET UNA~VISINARV rLAG 
014111 014721 6050 00 4876 TPL. COP? TRANSre- !P BINARV OPERATOR 
0147l2 016204 7000 00 4e77 TSXO DC CONTlNU! COERCION or RHS TO cOMP~ETION 

END or BINARY CARO 00000~4!3 
0H713 015025 7000 00 4978 TSXO CF'S fORCE O~ERANO TO STACK If USER OPERATOR 
0U714 035234 22io oo 079 LDX1 UWORK GET POINTER TO END or WORKING STACK 
014115 777717 1610 t1 4880 SBX1 •111 GET POINTER TO LAST CONTROi. BLOCK 
014716 016455 1220 00 4881 I. Xl..2 MOUE3 GET MODE O~ RESUL.T Of OPERATOR 
014717 000001 7~20 11 4882 STX2 1,1 AND STO•E AS MOOE OP VALUE 
014720 014756 7100 00 4883 TRA COPS ANO C~Nf JNUE 
0114121 016446 223,.0 00 4B84 CUP7 1.nx1 VAl.P GET CURRENT VALUE POINTER 
014722 035214 0640 00 4ea5 ADX1 TS WORK MAKE POINTER ABSOLUTE 
014'123 000000 2220 11 4886 1.,DX2 Od, GET TYP! Of CONTROL BLOCK IN XR • 2 
014724 OQ4000 1n20 03 4887 CMPX2 W$0P 1 DU SEE 1r !T IS AN OPERATOR CONTROL BLOCK 
014725 177717 6010 ao 4888 TNZ $ERROR JP NOT • COMPILER ERROR 
014726 177717 1610 11 4ea9 SBX1 •1.' 1 STEP TO PR6CEED!NG CONTRO~ BL06K 
014727 035234 1610 00 4890 SBX1 UwORK MAKE CONTROL RLOCK POINTER RELATIVE 
014730 016446 7410 00 4B91 STX1 VAl.P ANU STOAE AS POINTER TO CURRENT VALUE 
014731 016453 2210 DO 4~92 L,DX1 M CE 1 GET MOO! Of L,MS 
014732 016202 J.410 00 093 STX1 l:iMOOE MAKE IT TARGET MODE 
014733 015253 7000 00 4894 TSXO c ATTEMPT COERCION OF ~HS 
014734 015016 11uo oo 4~95 TRA COP3 TRANSrE~ If" UNSUCCESSrUL 
014735 015070 2340 OU 096 SZN COPT CMECK M~CRO f LAG 
014736 014741 6010 OU 4S97 TNZ COP71 TRANSFE~ I~ OPERATOR IS OE,INED BY MACRO 
01'4737 016176 2340 00 4898 SZN Cf SEE 1r STRONG cneRCIONS WERE USED 
014740 015016 6000 GO 4899 TZE COP3 TRANSrE~ Jr S'RON~ w ILLEGA~ roR OPERATORS 

END O; BINARY CARO oooooa'49 
014741 016204 7000 00 4900 COP71 TSXO oc DD COERelON or LHS 
014742 015025 7000 00 4901 TSXO crs fORCE O~ERAND TO STACK !F USER OPERA TOR 
014743 016204 7000 GJO 4902 TSXO oe oo COER;tON or RHS 
014744 015025 7000 00 4903 TSXO CPS FORCE O~ERAND To STACK IF USER OPERATOR 
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014745 035234 2210 00 4904 1.DX1 A$WORK GET POINTER TO ENO OF WORKING STACK 
014746 777777 1610 u 4905 SBX1 • 111 MAKE XR -. 1 POINT TO LAST E~EMENT IN STACK 
014747 000002 2220 03 4906 L.DX2 2,Du GET A 2 AS NUMBER OF ELFMENTS BE~OW THIS ONE 
014750 000000 44i!!O 11 4907 SXL.2 0.1 STORE I~ COUNT F"IEL.T 
014751 016455 7220 DU 4908 1.. XL.2 MODE3 GET MODE or VALuE 
014752 oooon1 7420 11 4909 STX2 111 STORE MOOE OF FORMUl..A IN VA~UE CONTROL BLOCK 
014753 012530 7000 00 010 TSXO OEl..W COMBINE OPERATOR AND OPERANDS TO ONF VALUE 
014754 035234 2210 00 011 L.DX1 UWORK GET POINTER TO FNO OF WORKING STACK 
014755 777777 1610 u 4912 SBX1 •111 GET PO!NTER TO NEW COMBINED VALUE CONTROL ELEMENT 
014756 006462 7QUO 00 013 COPS TSXO AiGLL. GET LL. NORD FOR IDENTIFIED OPERATOR 
014757 000003 2550 u 4914 ORSA 311 ANU OR lT INTO COMBINED VA~UE 
014760 013573 25>0 OU 4915 ORSA RL,.L, OR INTO RANGE ~L WORD 
014761 035234 1610 00 016 SBX1 AS WORK MAKE VA~UE CON ROL BLOCK POINTER RELATIVE 
014762 016446 7410 00 4917 STX1 VAl.P AND STO•E POlNTfR TO CURRENT VALUE 
014763 015070 2340 oo 018 SZN COPT CMECK MACRO l'LAG 
014764 014775 60UO 00 4919 TZE COP9 TRANSrE• rr USER DErlNED OPERATOR 
014765 016456 23~0 00 020 L.DA OPOEf GET POINTER TO OPERATOR DEf'lNlTION 
014766 000022 71;J.O 00 4921 ARL. 18 MOVE IT TO AL. 

END Of BlNARY CARO oooooa:;o 
014767 016501 0750 03 4922 ADA OiOPE,DU ADO MACRO QPERATOR OOOE 
014770 012614 7000 QO 4923 TSXO CAD AND ADD AT END Of OUTPUT CODE 
014771 035234 2210 00 4024 1.ox1 UWORK GET POINTER TO END or WORKING STACK 
014772 777777 161,0 u 4025 SBX1 •1.' 1 GET POl~TER TO LAST CONTROL. BLOCK IN WORK 
014773 000002 0540 u 026 AOS 211 MAKE 1.0C/L.EN WORD INCLUDE ADDED CODE 
(J14774 015013 7100 90 027 TRA COP10 ANO CON fl NWE 
014775 016456 23!)0 00 4928 COP9 I.DA OPOEI' GET POINTER TO OPERATOR oeVINITION 
014'76 000022 771,0 00 4929 ARI, 18 MOVE TO AL. 
014777 016476 07'0 OJ 030 ADA OSOP,OU AD OPERATO~ OP CODE 
015000 012403 7noo ou 4931 TSXO INS AND lNS!RT CODE IN PRONT 0, VALUE 
015001 035234 2210 00 4932 L.DX1 UWORK GET POINTER TO END 0, WORKING STACK 
015002 777777 1610 u 4933 SBX1 •111 GET POINTER TO rtNAL. VALUE 
015003 777776 33'0 \l7 4934 L.~A .. 2, OL. GET •1 !N AU AND 2 IN AL 
015004 000002 05,0 11 035 ASA 211 MAKE 1.oe AND LEN REfER TO NEW L.0NGER VALUE 
015005 016455 ~350 00 4936 L.OA MODEJ GET POl~TER TO RESUL.T Mnoe 
015006 016520 0750 03 4931 ADA OSENTER;OU ADD E~T!R OP CODE 
015007 012614 7noo oo 4938 TSXO CAD AND ADD AT ENO or OUTPUT CODE 
015010 016456 2210 00 039 1.,DX1 OPOEf GET POINTER TO IDENTlPIED OPERATOR 
015011 035220 0610 00 '4940 ADX1 TSDE!f MAKE ~O!NTER ABSOLUTE 
015012 011651 7000 00 4941 TSXO I. I< L.INK DE,INITION TO CHAIN F'OR CURRENT LL. 
015013 015011 7200 DO 4942 COP10 L.XLO OPF" GET UNA~YIBINARV 'LAG 
015014 014620 6050 OU 4U3 T PL. COP LOOP If BINARY OPERATOR 

END OF' BINARY CARO OOU002'1 
015015 014621 7100 u 4944 TRA COPx,1 EXIT IF UNARY OPERATOR 
015016 035235 2340 54 045 COl!'J SZN USTACK1 DI UE~ETE A WORD rROM THE CONTROL Shel< 
015017 015016 6010 OU 4946 TNZ COP3 TRANSPE- rr NOT rtNIS~ED 
015020 035235 2340 54 041 COfl4 SZN AS STACK, DI DE~ETE A WORD FROM THE CONTRO~ SfACK 
015021 015020 6010 OU 4948 TNZ COP4 TRANSrE~ IF NOT FINISHED 
015022 016456 2210 00 4949 CUP41 ~OX1 OPDEF' GET POINTER TO CURRENT OPERATOR DEFINITION 
015023 035220 0610 00 050 ADX1 UDEF" MAKE IT ABSOl.UTE 
015024 014641 7100 lllU 4951 TRA COP1 AND TRY TO f lNO ANOTHER OEflNITION 
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015025 015070 2340 OIJ 4952 CFS SZN COPT SE~ 1r OPERATOH IS Otf INED av A MACRO 
015026 000000 6010 1U 4953 TNZ u,o HETURN IF" SO 
015027 015035 HOO oo 4954 STXO CFSX SAVC: RETURN 
015030 017034 6350 OU 4955 EAA 0$f S GET Q$F"S COMMAND 
015031 012375 7000 oo 4956 TSXO ADI) AND ADD fORCE TO STACK COMMAND AFTER OPERAND 
015032 016446 2210 00 4957 L.DX1 VAl.P GET POINTER TO VALUE CONTROb BLOCK 
015033 035234 06l,0 OU 495!3 ADX1 UWORK MAK~ POINTER A~SO~UTE 
015034 oooon2 0540 u 4959 AOS 2,1 MAKE VA~UE INCL.UDE FORCF 'fO STACK COMMAND 
015035 000000 7100 00 4Qb0 Cf SX TRA •• AND RETURN 
015036 015056 23,0 OU 4961 CUPEP L.DA CO PPM GET TAL~V WORD roR ERROR MESSACIE 
015037 015041 7100 oo 4962 TRA COPE1 • ANU PRINT MESSAGE 
015040 015047 ~3'0 OU 4963 CUPE I.DA COPEM GET TAt..~V WORD POR E~ROR MESSACIE 
015041 006562 7000 C>O 4964 CUPE1 TSXO 1$XXX PRINT E•ROR MESSAGE 
015042 015067 2210 OU 4965 L.DX1 COPET GET POINTER TO SYMBOL TABLE ENTRY 

ENg Op BINARY CARO 000002,2 
015043 035222 0610 00 4966 A0X1 US TAB MAKE IT ABSOl.UTE 
015044 000000 23!;0 u 067 I.DA A$SCa1 GET TALLY WORD !N A REG!STE~ 
015045 OQ6554 7000 '10 4968 TSXO UX><S PRINT BAD OPERATOR 
015046 006241 7100 'u 4969 TRA UERRr AND PRINT gUT foL.~oWlNG SYM80LS 
015047 015050 00'51 40 4970 CUPEM TAl..I.. YB •• ,, .... 24•1 
015050 103101116116 071 UASCl 6 1 CANNO' IDENTifY OPERATOR 
015051 117124040111 
015052 104105116124 
015053 1111061~11040 
0t!>054 11112010,122 
015055 10U24U1122 
015056 015051 00"1 •o 072 COPPM TALL.YB ••f.'Jht 
015Q57 103101116116 4973 u•sci 81CANNOT rIND PRlORlTY or OPERATOR 
015060 117124040106 
015061 111116104040 
015062 120122111117 
015063 1221111~4i31 
015064 040111106040 
015065 u '1120105122 
015066 101124117122 
015067 000000 OOODOG 4974 COPET ZliRO 
015070 000000 000000 075 COPT URO 

ENIJ or BINARY CARD 000002'3 
015071 000000 OOOOOCI 076 OPr Z&RO 
015072 015100 Hoo oo 4977 STRNG STXO STRNX SAVE RETURN 
015073 016460 2270 00 4978 1.DX7 OECLR GET TARSET MOOE 
015074 016202 7410 00 4979 STX7 BMOOE AND STO•E JOR COERCION ROUTINES 
015075 015~53 7000 00 4980 TSXO c COERCE ~ALWE TO TARGET MODE 
015076 777777 7100 00 4981 TRA $ERROR COERCION rAILED • ERROR 
015017 016204 70D0 DO 082 TSXO DC 00 INDICATED COEROIONS 
015100 000000 71DO 00 4083 STRNX TRA •• AND RETURN 
015101 000003 2230 03 084 Fi lilM 1.DX3 J,Ou INDICAT! 'lRM COERCION 
015102 015106 1100 00 4985 TRA 81..C GO DO COERCION 
015103 000002 2230 DJ 086 WEAK LDX3 2,ou JNOICATI WiAK COERCION 
015104 015106 7100 OD 4981 TRA BL.C GO DO COERCION 
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015105 000001 22.so Q3 4988 sun 1.,DX3 1,ou INDICATE SOFT COERC!ON 
015106 015113 74UO ou 089 t'l..C: STXO t;l,.CX SAVE RETURN 
015107 015114 70U0 00 090 TSXO BB GET TARGET MODE roR COERCION 
015110 015253 7000 QU 4991 TSXO c COERCE 9AL~E TO TARGET MOOE 
015111 777777 7HO 00 4992 TRA iEHROR

0 

COcRC!ON rA!LED • ERROR 
015112 0162n4 1000 00 093 TSXO DC 00 lNOlCATED COERCIONS 
015113 000000 HOO OU 094 tjl,.l!:X TRA ** AND RETURN 
015114 015247 711100 oo 095 Bt:J STXO BX SAVE RETURN 
015115 016446 2210 00 4996 L.DX1 VAl.P GET POINTER TO VALUE CONTROL. BLOCK IN XR • 1 015116 035234 0610 00 4991 ADX1 UWORK MAKE VA~UE POINTER ABSOLUTE 

END or BlNARY CARO 00000254 
015117 016202 4'500 DO 4998 STZ BMOOE ZERO OUT T•RGET MOOE 
015120 015~50 4500 go 4999 STZ ijC INITIAL.IZ~ ~OCAL COUNT 
015121 000000 2~it0 03 5noo L.DU o,ou INITUL.IZE COUNT 
015122 000000 2200 u 5001 Bt:H. L.DXO 0,1 GET TV~! or VAL.UE !N XR • e 
015123 040000 aooo OJ 5f.'02 CANXO WSPAR,OU S~E I' IT IS A DllPL.AVED VAL.UE 
015124 015244 60l0 OU 5003 TNZ BB13 'AIL. l' If IS A CIS~L.AVED VALU6 
015125 020000 3000 OJ 5004 CANXO WSBAL.,OU IS IT A BA~ANCED VALUE 
015126 015133 6000 00 5005 TZE BBJ TRANsrER tr NOT A BAL.ANCED VALUE 
015127 oooono 7200 u 5006 L,XL,O 0,1 G&T COUMT lN XR • 0 
015130 015131 7•oo oo 5!'07 STXO 802 STORi TO ADD X RiBJSTERS TOGETHER 
015131 000000 0640 DJ 5008 81:J2 ADX4 ••eDU ADD NUMBER or BAL.ANCED VALUES TO DO 
015132 015241 1100 GO 5009 TRA 8812 •ND CON,INWE 
015133 310000 JOOO Q3 5010 tJCj3 CANXO W5SKIP•~$NlL.+WSVAC,DU see ,, VALUf IS A SKIP, NIL., OR VACUUM 
015134 015241 6010 00 5011 TNZ BB12 TRANSre~ IF $0 TO C0Nf INUE 
015135 000001 22'70 u 5012 L.DX7 1.1 GET MOC& or VAL.uE IN XR • 7 
015136 0000:51 1070 03 5013 CMPX7 MSL.RL, 1 DU SEE ,, WAL~E rs A LABEL 
015137 015241 6000 OU 501• TZE 8812 TRANS,E• !Jr SO 
015140 015251 4500 00 5015 STZ l:HI INITIALIZE r1.AGJMODE COUNT 
015141 000000 ~2'0 u 5016 L,DX5 o.ou lNITIAl.fZE XR • 5 
015142 000000 2260 n 5017 1.DX6 o,ou lNITl4LIZ! XR • 6 
015143 010630 7noo oo 5018 BtU TSXO UXPER GIT ABiOLUT& POINTER TO MODE f M XR .. '1 
015144 171717 2200 11 5019 L.CXO •11? G!T ~&NITM or MOOE IN XR • 0 

ENIJ 0, BINARY CARD oooooa55 
015145 000002 1000 u 5020 CMPXO 2,ou SEE Ir IT IS A COERCIBLE MODE L.ENGTM 
015146 015113 60l0 00 5021 TNZ B8'1 TAANSrE- tr NOT COERCIBLE 
015147 oooono 2200 17 5022 1.,DXO 0,1 GET TJPI or MOOE IN XR • 0 015150 011001 1000 03 5023 CMPXO MSPROC,DU see I ,, IS A ,ROCEOURE MODE 
015151 015154 6oi.o CJO 5024 TNZ 885 TRANS'E~ I' NOT TO CONTINUE CMECKING 
015152 000001 2270 11 5025 L.DX1 117 GET DEPIOOiDURED MODE IN ~~ - ., 015153 0152,43 7100 00 5026 TRA 884 AND CON,lNWE COEROJNG 
015154 016162 1000 03 5027 Bt:j5 CMPXO MsRer,ou SEE I' TYPi lS A RE,ERENCE 
015155 015113 6010 OU 5028 TNZ BB7 TRANSrE- tr NOT 
015156 000000 62~0 17 5029 EAX5 0,1 SAVE Pl"ST RErERENCE MODE IN XR ~ 5 015157 000000 6260 "7 5030 l:it;;6 EAX6 0,1 SAVE eolRCIBLE MODE lN XR • 6 
015160 000001 2270 17 51'}31 L.DX7 1.1 OERErERIN06 OR DEPROCEDURE MOD6 
015161 015251 054n 00 5032 AOS ~N COUNT MODES ,ROM rJRST REPERENSE 
015162 01n630 7noo OU 5033 TSXO UXF'ER MAKE MO~E ABSOLUTE 
015163 777777 2200 \,7 5034 L.OXO .. 1, 7 GET L.~NSTM or MOOE IN )(R • 0 
015164 000002 1000 OJ 5n35 CMPXO 2, D!J IS IT A C05RC!8LE MOOE LENGTH 



01557 01 05·2b-72 17' 86..S Al..GOL.68 PAGF 120 

2 PA!:>S 2 

015165 01'5113 6010 OU 5~36 TNZ ti8 7 TRANSfER IF NOT COE~GI~LE 
015166 000000 22un 17 5rl37 L.DXO 0. 7 GET TYPE OF MOOF IN XR - O 
U15167 011001 lOUO OJ 5!'38 CMPXu MilPROC,DU IS IT A PROCEnuRE MOOE 
01?170 (J15157 6000 OU 5039 TZE b86 TRANSfER IF YES TO CONTINUE COERCION 
015171 016762 1000 o.s 5f)40 CMPXO M$HEF , DU IS IT A REFERENCE MODE 
015172 U15157 6000 oo 5ri41 TZE BB6 TRANSfE~ If YES TO CONTINUE COE RC I Of\' 

ENI) Or BlNARY CARD UOUOU2)6 
015173 u35216 1670 oo 5rl42 tH:i7 SAX7 T<fiMr'lDE GET RE~ATIVE MODE IN XR ~ 1 
01?174 000002 1030 03 5043 CMPX3 2,ou WMAT rs THE STRFNGTH nF THE COERCION 
01?175 015211 60!)0 00 5044 TPL. "89 TRANSF"E~ IF STRENGTM IS FIRM OR WEAi< 
015176 035216 16!:>0 OU 5n45 S8X5 UM ODE M~KE XR • 5 POINTER RFLAT!VE 
015177 777777 6040 oo 5046 TMl $ERROR. • lMPOSS!BL.E COERCION 
015200 016202 2340 00 5n47 SZN ~MODE JS THERE A~READY A BMOOE 
015201 015205 6000 ;o 504B TZE 888 TRANSrE~ If NO BMODE CALCULATED YET 
015202 015251 23!'>0 00 5!'.149 L.DA SN GET NUMBER Of MODES TO BASE MODE 
015203 015250 11!)0 00 5n50 CMPA "c COMPARE WITM PRF.V!QUS NUMBER 
015204 015241 60'0 00 5n51 TPI. t;B12 TRANSrER Ir OLD MODE rs STILL GOOD 
015205 016202 700 OU 5!'.152 l:H~8 STX5 SMOnE STORE TAROET MODE lN BMOOE 
015206 015251 23>0 00 5n53 I.DA BN G~T CURRENT MODE COUNT 
015207 015250 75!:>0 00 5054 SU SC AND AL.SO STORE 
015210 015241 1100 00 5055 TRA 8812 AND CON,JNWE 
015211 016202 2340 OU 5056 8~9 SZN t:iMOOE IS THER~ A TARGET MODE CA~CULATED YFT 015212 015231 6010 uo 5n5? TNZ SB11 TRANSPE~ If THERE IS A TARGET MODE 
015213 000003 l,030 03 5059 CMPX3 3 1 DU IS THIS A PJRM COERCION 
015214 0152~6 60>0 00 5059 TPL 881,, TRANSrE~ r; f IRM COERCION 
015215 000000 6260 1b 5060 EAX6 016 15 TMER! POSSIBLY A REFERENCE TO BASE MOOE 
015216 015226 6000 GO 5061 TZE 8810 TRANSFER IF' NOT 
015217 000000 2200 j,6 5062 1.,0XO 016 GET TVPI 0, MODE IN XR M 0 
015220 016762 1000 03 5n63 CMPXO MsRer;ou IS IT A RiFiRENeE MOOE 

ENLl or BlNARY CARO 000002!>7 
015221 015226 6010 00 5064 TNZ i:jB1o TRANSri- ., NOT RerERENCE 
015222 035216 1660 00 506, SBX6 UMOOE MAKE MO~E POINTER RELATIVE 
015223 016202 1460 00 5066 STX6 BM ODE ANO STO•E AS f ARGET MODF 
015224 015252 7'00 00 5061 STC2 l:ff SET ,~Am INDICATING 8MODE IS REF"ERENCE 
015225 015241 1iQO 00 5ri68 TRA BB12 ANO CONJINUE 
015226 016202 1470 DO 5069 B~tO STX7 BM ODE STORi MODE AS TARGET MOOE 
015227 015252 .. ,00 00 5070 STZ BF' RESET R!rE~ENCE ,~AG 
015230 015241 HOO 00 5071 TRA 8912 ANO CONJINUli 
015231 016202 1010 00 5072 Bi:j11 CMPX7 BMODE ARE aorw TARGET MOOSS TME SAME 
015232 015241 6000 DO 5073 TZE BB12 TRANSre~ ,, T~E SAME TO CONTINUE 
015233 000003 10~0 DJ 5074 CMPX3 3,ou is IT A rrRM COERCION 
015234 0152H 60~0 00 5075 TPL 8813 TRANS~E~ tr FIRM COERCION • FAILURE 
015235 015252 2340 DU 5076 SZN ar IS REPE•ENCE PLAG SET 
015236 015241 6000 00 5071 TZe l::tB12 TRANSPi• 1r NOT • r•ILURE 
015237 016202 700 00 5078 STX7 f'MOOE STORE NIW DERErERENCED TARGET MOOE 
015240 015252 4,00 00 5079 STZ EH' RESET R!rERENCE FLAG 
015241 oonoo5 1610 OJ 5080 Bl:H.2 SBX1 5,ou STEP TO ~REVIOUS VALUE 
015242 000001 1640 QJ 5081 SBX4 1,ou DECREMENT NUMBER or VALUES ~E~T To PROCESS 
015243 015122 60,0 00 5082 TPL. 8131, TRANSreM rr ANY MORE VALUES TO P~OCFSS 
015244 016202 2270 DO 5083 8~13 l,.DX7 8MOnE GET CA~CUL.ATEO TARGET MODE 
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015245 016203 74'10 oo 5084 STX7 TMOOE: AND SAVE FOR REF"ERENCE 
015246 777777 6000 00 5!'.185 TZE iERROR TRANSF"E" IF' NO MOOE WAS CALCULATED • ERROR 

END Or BINARY CARO OOU002'8 
015247 000000 7100 '10 5086 ~x TRA •• ANO EXlT 
015250 000000 000000 5081 ~c ZERO 
015251 000000 oooouo 5086 t;jN ZEf.<O 
015252 000000 oououo 5089 lff ZERO 
015253 035234 2210 00 5090 c 1.ox1 UWORK GET POINTER TO fND OF WORKING STACK 
015254 035214 1610 00 5"91 SBX1 T$WORK MAKE POINTER RELATIVE 
015255 016200 7410 DO 5!'!92 STX1 cw AND STO~E AS VALP CORRECTION CONSTANT 
015256 016446 0410 00 5093 ASX1 VAL,P MAKE VAL.P RE~ATJVE TO T$WO~K 
015257 035235 45UO 56 5094 STZ USTAeK, ID STORE A ZERO IN ~OTTOM or CONTROL STACK 
015260 005742 7170 oo 5n95 XEO usovr CMECK F'OR STACK OVERrLOW 
015261 000001 33,0 03 5096 co L.CA 1,ou GET f IRM OOERClON FbAG 
015262 016176 75'0 00 5091 STA C' ANU STO~E 'l.AG INDICATING F'IRM COERCION 
015263 016177 75:">0 oo 5099 STA f F STORE lN STRONG COERCIONS ARE Al.l.OWED f'LAG 015264 015530 7400 QO 51)99 STXO ex SAVE REfURN 
015265 0164'16 2200 00 5100 L.DXO VAL.P GET POl~Te~ TO VALUE CONTROl. BLOCK TO COERCE 
015266 035214 0600 00 5101 ADXO TSWORI< MAKE ~O!NTER ABSOLUTE 
015267 000000 2210 10 5102 1.DX1 o.o GET TVP! or VAL.UE lN XR • 1 
015270 020000 JtU,O O;j 5103 C4NX1 WSBAL.,DU IS IT A BA~ANCE~ VAl.UE 
015271 015641 6010 00 5104 TNZ 13AI. TRANSrE• I, VALUE IS BALANCED 
015272 040000 3010 03 5105 CANX1 WSPM~.ou IS IT A DISPLAY VALUE 
015273 015725 ()010 00 5106 TNZ PAR TAANSPE~ rr VAl.UE IS A D UPI.AV 015274 200000 3oi,o u 5107 CANX1 WSSKIP,r>U SEE Ir VAl.~E IS A SKIP 

END 0, BlNARY CARO 000002'9 
015275 015550 603.0 oo 5108 TNZ CSK TRANSPE~ I, VAL.LIE JS A SKIP 
015276 100000 3010 Q3 5109 CANX1 WSN11..,ou SEE zr ~AL.UE IS A NI I.. 015277 015557 6010 00 5110 TNZ CNIL TRANSPE~ Ir VA~UE IS A NIL. 015300 01nono 3010 Q3 5111 CANX1 WSVAC,DU SEE 1r VAl.UE IS A VACUUM 015301 015606 6010 00 5112 TNZ VAC TRANSrE~ IF VALUE is A VACUUM 
015302 400000 Jo10 o3 5113 CANX1 WSVAL.UE,DU IS IT A V41.UE CONTRO~ BLOCK 
015303 777777 6000 GO 5114 TZE SERROR NO • COMPt~ER ERROR MUST BE SOMETHING 
015304 000001 2270 lO 5U5 L.OX? 1,0 GET MOD! or VALUE TO COERCE IN XR - 7 
015305 000031 1070 o:s 5116 CMPX? M$1.AI. 1 DU SEE 1r MODE lS A ~ABEL 
015306 015513 6000 eo 5111 TZE 1.c TRANSPE~ tr VAL.UE IS A LABEi. 
015307 035234 4500 56 sue STZ A$WORK' ID Fl.AG BO,TOM or WORKING STAC~ WITH A ZE~O 
015310 005754 7110 00 5119 XiD uwovr CMECK FOR STACK OVERfl.OW 
015311 016124 7000 GO 5120 TSXO CREn REDUCE MODE TO NONPROC OR NONREF MOnE 015312 0352~4 75:;0 56 5121 SU UWORK 1 ID STORING JN WORKING STACK 
015313 005154 1!_10 oo 5122 XmD uwovr CMECK F~R STACK OVERFLOW 
015314 016201 7.HO 00 5123 STX7 AMOnE STORE R&ouceo MOD6 IN AMODE 
015315 035235 2200 DO 5124 1.DXO US TACK GET P.OJNTER TO TOP Of CONTROL STACK 
015316 035(15 1600 00 5125 SBXO UST ACK M4KE PO{NTER RELATIVE 
015317 oonooo 63~0 \0 5126 ii:U o.o GET RF.LATIVE POINTER IN AU 
015320 777777 07~0 07 5127 ADA '"110L GET n.u IN AL 
015321 035234 75~0 56 5128 STA UWORK, 10 ANO STO~E IN WORKING STACK 
015322 OQ5754 7!.70 DO 5129 XEO TSWOVF' C~ECK f OR STACK OVERfLOW 

ENP OF' BlNARY CARO 00000260 
015323 016202 2270 00 5130 Cl 1.DX7 BMODE ~ET oeSlREO MODF IN XR ~ 7 
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2 PASS '? 

0E324 016124 7000 00 5131 TSXO CR!:n REDUCE ~ODE TO NONPROC nR NONREF" MOOE 
015325 035235 75~0 56 5132 STA HSTACK 1 ID STORING IN CONTRO~ STACK 
015326 005742 7170 00 5133 XEO asovF C~~CK fOR STACK OVERfLO~ 
015327 016202 7470 00 5134 STX7 bMUDE STORE REDUCED MODE AS NFW TARG6T MODE 
0153Jo 016201 10/0 00 5135 CMPX7 A MOOE ARc T~E T~O REDUCED MODES T~E SAME 
015331 015402 6010 00 5136 TNZ cu NO ~ MUST WORK ON BMOOE ruRTHER So TRANSFER 
015332 035234 7200 ~4 5131 C2 L. XLO A$WORK,rll OE~ETE l WORD fROM THE WORKING STACK 
015333 015332 6Cl~O 00 5138 f P~ C2 TRANSrE• If MORE TO DELETE 
015334 035234 23~0 54 5139 C3 I.DA A$WORK,Dl GET NEXT eOERClON FROM WORKING STACK 
015335 015370 6QUO 00 5140 TZE c10 TRANSrE~ 1r NO MORE 
015336 035235 11,0 ,. 5141 CMPA usuc_K, o I SEE IF fHE SAME AS COERCION IN CONTROL SH.CK 
015337 015334 6000 eo 5142 TZE C3 lF SQ • OE~ETE ~OTM COERCIONS AND LOOP 
015340 035235 22UO QO 5143 L,OXO US TACK GET POl~TER TO fNn Of CONT~OL STACK IN XR .. 0 
015341 00001'0 2210 1U 5t44 L,DX1 o,o GST L.•ST eoERCION JN CONTRO~ STACK 
015342 016770 1010 OJ 5145 CMPXl MsRow,ou IS IT A ROWING eoeRClON 
015343 015346 6000 00 5146 TZE C4 TRANSfE- Iii' SO 
015344 0167'16 1010 QJ 5141 CMPXl M$ROWE,r>U IS IT AM END ROWING COERCION 
015345 015362 6010 00 5148 TNZ C6 TRANSF"E" IF' NOT 
015346 035235 2200 '4 5t49 C4 L,DXO US TACK 1 DI GET PREVIOYS COERe!ON FROM CONTROL STACK 
015347 016770 1000 OJ 5150 CMPXO M$ROW 1 DU 15 IT • ROW COERCION 
015350 015346 6000 QO 5151 TZE C4 TRANSPE~ Ir VFS AND DELETE IT 

END 0, BlNARY CARO 00000261 
015351 016776 1000 03 5152 CMPXO MSROWE.f)U IS IT AN END ROW COERCION 
015352 015346 6000 eo 515:5 TZ~ C4 TRAN5re~ IF YES •ND DELFTE IT 
015353 016762 1000 u 5154 CM XO M$REf 1DU 19 COfRSlON • RereRENCE COERclON 
015354 015361 60;LO 00 5155 TNZ C5 TRAN5PE• ,, NOT A RErERENCE co&RCION 

u 015355 000000 2200 u 5156 L.DXO MSHEF'RWa OU GET A RlfERENCE ROW COERCION 
015356 035235 7400 '6 515? nx o USUCK t l D •NO C~A~GE LAST REF COERCION TO REF' ROW 
015357 035234 2350 , .. 5t58 L,OA UWORl<,r>l OEl.ETE WORK REfERENCE COERCION 
015360 015362 7100 QO 5t59 TRA C6 AND CON JI NUE 
015361 035235 ouo " 5160 c !) NOP USTACK'1 l D ~ESTORE NONRE,ERENCE COERCION 
015362 035235 ouo ,. 5161 c6 NOP A$S'T'ACK1lD RESTORE NO~.MATcHtNG COfRelON IN STACK 
015363 oonooJ 0150 Cl~ 5162 Cl ADA 3,ou C~ANGE ~er TO DEREF AND PROC To DEPROC 
015364 035~35 75,0 ,6 5163 Cd STA USTACK 1 lD AND STO-E COERCION IN CONT~OL STACK 
015365 005 42 71?0 00 5164 xeo Tssovr CMECK rOR STACK OVERfLO~ 
015366 035234 23,0 ,. 5165 CY I.DA UWORI<' rn GET NEXT COERCION PROM ~ORKJNG STACK 
015367 015363 6010 00 5166 TNZ C7 TRANSrE- If T~ERE ARE MORE COERCIONS 
015370 016446 23,0 00 5161 Cl, 0 I.DA VAl.P GET POJNTHR TO cURRttNT CONTROk B~OCK 
015371 016200 i1~0 CIO 5168 SBA cw MAKE POINTER RELATIVE TO ASWORK 
015372 000022 nio oo 5169 ARI. 18 f?UT IN Al. 
015373 016446 01,0 u 5170 ADA VAL.Pi DU ADD VAi.' COERCION COMMAND 
015374 035235 7550 " 5171 SU ASSl'ACK i l D AND ADD TO CONTROi. STACK 
015375 0051'42 1110 uo 51.12 xrw usovr CHECK ,OR STACK oveRrLOW 
0153?6 777713 2200 n 5173 L.DXO •!>10U GET 1.aNSTM Of CONTROL. BLOCK IN x~ .. a 

ENO or BINARY CARO 00000262 
015317 016446 01400 DO 51?4 uxo VAl.,P STeP TO NeXT CONTROi. BLOCK 
015400 015530 2200 00 51?5 1.0XO ex GET RETORN ADDRESS IN XR • O 
015401 000001 7100 lO 51?6 TRA 1.0 AND G!VE swcc1ssvu1. RETURN 
015402 0161 '7 2340 OD 5117 cu SZN ff' ARE STRONG CO!RC!ONS ALLOWED 
015403 015406 6000 Qg 5178 TlE CU,3 TRANSPEM IP STRONG COERCIONS ARE NOT U.LOWED 
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END 

ENI) 

015404 000001 
015405 015531 
015406 010630 
015407 000000 
015410 016177 
015411 015420 
015412 016754 
015413 015460 
015414 016770 
015415 015'460 
015416 016716 
015417 015460 
015420 011007 
015421 015514 
015422 000000 
015423 016201 
015424 010630 
or BINARY CARP 
015425 000000 
015426 011001 
015427 015-455 
015430 777777 
015431 777777 
015432 777717 
015433 000010 
015434 000000 
015435 000001 
015436 000001 
015437 oooioo 
015440 000000 
015441 015455 
015442 000001 
015443 000001 
015444 015434 
015445 000000 
015446 035216 
015447 000000 
015450 000022 
015451 011001 
015452 035235 
or BINARY CARD 
015453 005742 
015454 015332 
015455 011001 
015456 000000 
015457 015461 
015460 016176 
015461 035235 
015462 035216 
015463 035235 

1070 o.s 
6000 00 
1000 ~o 
2200 17 
2340 00 
6000 QU 
1000 o.s 
6000 ~o 
1000 Q3 
6000 OU 
l,OUO O.S 
6000 no 
1000 03 
6010 00 
6260 17 
2270 00 
7000 00 
00000263 
2200 17 
1000 OJ 
6010 00 
2210 17 
23'0 16 
6~50 Q1 
7710 00 
6200 D' 
6240 16 
2230 17 
5202 Ol 
1030 14 
6010 00 
OHO 03 
1610 03 
6010 00 
6270 16 
U70 00 
6350 \7 
7710 00 
0'1~0 Q.S 
7550 16 
oooooa.64 
7170 00 
7100 CIO 
22UO QJ 
6270 t6 
7100 00 
4500 00 
74UO '1 
1670 00 
'4470 !J6 

A~GOL68 

5179 
5180 
5181 
5U2 
5183 
5184 
5t85 
5186 
5187 
5188 
5189 
5190 
5191 
5192 
5193 
5194 
5195 

51,96 
5197 
5t98 
5199 
5200 
5201 
5202 
5203 
5204 
5205 
5206 
5207 
5208 
5209 
5UO 
5211 
5212 
5U3 
5U4 
521' 
5216 
5U7 

sue 
5219 
5220 
5221 
5222 
5223 
5224 
5225 
5226 

Clt,3 

C11, 7 

Cl,4 
C14,1 

CMPX7 
TZE 
TSXO 
~nxo 
SZN 
TZE 
CMPXO 
TZE 
CMPXO 
TZE 
CMPXO 
TZE 
CMPXO 
TNZ 
E.U6 
I.OX? 
TSXO 

L.DXO 
CMPXO 
TNZ 
1.DX1 
I.DA 
EAA 
ARI. 
EUO 
UX4 
L.DX3 
RPTX 
CMPXJ 
TNZ 
ADX1 
5BX1 
TNZ 
EAX7 
SBX7 
EO 
ARL. 
ADA 
STA 

XEO 
TRA 
1.,DXO 
EAX7 
TRA 
5TZ 
STXO 
SBX7 
SXl.7 

PASS 2 

MSVOlD,rlU 
vc 
UXF'ER 
017 
fF' 
cu. 7 
M$PRlM1DU 
C14 
MsRow,ou 
C14 
MSROWE,DU 
C14 
M$UN10N 1 DU 
C17 
0,1 
AMOnE 
UXf'ER 

0,1 
MSUNION,OU 
Ci3 
•111 
•116 
•11AU 
8 
01•L 
116 
1,1 
, 11 TZE 
0,4 
C13 
1,ou 
1,ou 
C12 
016 
T$MODE 
a,1 
18 
MSUNlON,OU 
USTACK1 ID 

usovr 
C2 
MSUNION1ou 
016 
C14, 1 
Cf" 
USTACK, I 
T!iMODE 
A$STACK 1 ID 

lS TME TARGET MOOE VOID 
TRANSPcR tr YES TO VOID ROUTINi 
GET ABSOLUTE POINTER TO MODE IN XR • 1 
GET TVP! Of MODF IN XR r O 
ARE STRONG COERCIONS ALLOWED 

123 

TRANSPElt I, STRONG COERCIONS ARE NOT ALLOWED 
lS IT A PRIMlTlVE MODE 
TRANSF'E" !V YES 
IS IT A ROW MODE 
TRANSrE~ I' Yl!S 
IS IT AN ENO ROW MODE 
TRANSF"c~ I J YES 
lS IT A UNION Mooe 
TRANSF'E" IF' NOT 
SAVE UNlTED MODE IN XR ~ 6 
GET MOO! or VA~UE TO BE COERCED 
MAKE MO~E UNIQUE AND ABSOLUTE 

GET TVPE or MOOE IN XR • 0 
IS IT A UNITED MODE 
TRANSrElt If' NOT 
GET ~ENSTH Of SOURce UNION 
GET ~eNSTH Of DESIRED MODE UNION 
DECREMENT ~ENGTM TO GET NUM8ER OP MODES IN UNION 
POS!TTO~ OOUNT POR REPEAT 
GET COUNT l~ XR • O fOR REPEAT 
GET POINTER TO NEXT TARGET MODE lN XR ~ 4 
GET ~!~ST MOOE Of VA~UE UNlON IN XR • 3 
SEARC~ roR VA~UE MODE IN DESIRED MOnE 
COMPARE GIVEN Mooe WITH DESIRED MODE 
TRANSre~ If NOT A POSSIB~i COERCION 
STEP VA~Ue MODE POINTER 
OECREME~T NUMBE~ or COMPONENTS ~erT TO eHECK 
TRANSPEI IF MORE TO CHECK 
RESTORE oeS!RED MODE !N XR • 1 
M4KE MO~E POINTER R&L,AT!VI 
GET MOD! !N A REGISTER 
MOVE MOllE TO AL. 
ADO UNifE COMMAND 
AND STO-E IN CONTRO~ STACK 

CMECK roR STACK oveRrLOW 
GO TO E~D CLEANUP 
RESTORE TVPE or Mooe IN XR • 0 
RESTORE DESIRED MOOE IN XR ~ 1 
TRANSPER BECAUSE NOT STRONG COiRCION 
INOlCAT~ STRONG COERCION 
STORE X~ • 0 AS COERCION COMMAND IN CONTRO~ STACK 
MAKE MODE POINTER RE~ATIVE 
ANU STORE MOOE !N CONTROL STACK 
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2 PASS 2 

015464 005742 7110 00 5227 XED nsovr C~ECK FOR STACK OVERFLOW 
015465 035235 2200 00 5228 1..DXO A$SUCK GET POINTER ro FND OF CONTROL STACK 
015466 035215 l6UO ou 5229 SBXO US TACK MAKE POINTER RELAf lVE 
015467 000000 63'0 1U 5230 EU o,o GET CONTROL. STACK MARK IN AU 
015470 035234 75,n 56 5231 STA A$WORK, ID AND STO~E JN WORKING STACK 
015471 005754 7170 ou 5232 XEO T$WOVF' CHcCK ;oR STACK OVERFLOW 
015472 035234 2350 ,.,. 5233 C15 L.DA A$WORK,Dl GET I.AST CONTROL STACK ~ARK 
015473 000001 6210 05 5234 EAX1 le AL C~ECK J' LAST WORD IN WORKING STACK 
015474 015525 6000 00 5235 TZE C20 TRANSF"E~ Ir COERCION ATTEMPT FAil.ED 
015475 000000 62'0 01 5236 EAX1 01 AU GET STACK MARK IN XR • 1 
015476 035215 0670 00 5237 A0X7 US TAC.!< MAKE STACK POINTER ABSOLUTE 
015477 777777 72'10 17 5238 L. XL.1 •11 7 GET o~o TARGET MODE lN ~R • 7 
015500 010630 1ouo go 5239 TSXO A$XPER MAKE MO~E ~OtNTER UNIQUE AND ABSOLUTE 

END OF' BINARY CARD OOCI00265 
015501 777777 1010 17 5240 CMPXl • 11 7 SEE Ir ALL POSS!Bl~ITIES HAVE BEEN TRIED 
015502 015514 6000 00 5241 TZE C17 TRANSrE- !r A~~ POSSlAILITlES HAVE BEEN TRIED 
015503 015505 7410 00 5242 STX1 C16 STORE lNDEX REGISTER TO ADD TO ANOTMER X REGISTER 
015504 000000 2260 \7 5243 L.DX6 0,1 GET TVP! or MODE IN XR • 6 
015505 000000 0610 OJ 5244 cu ADX7 ••10U GET POINTER TO NEXT MODE TO BE TARGET MOOE 
015506 000000 2270 17 524' 1.DX1 0,1 GET NE~f lARGET MOOE IN XR • 7 
015507 016202 71470 00 5246 STX7 8MODE AND STO-E AS TARGET MOOE 
015510 035234 44i0 56 5241 S)(Lt AS WORK, JD STORE INCREMENTED INDEX IN ~ORKlNG STACK 
015511 011001 U __ o O.) 5248 5BX6 MSUNlON;DU SET rJRM P~AG I' UNION 
0155l.2 0163,'7 100 00 5249 STX6 F'F' ANO STO-E JN MEMORY 
01551,3 015323 1100 eo 5250 TRA C1 AND CONTIN~E 
015514 035234 2200 14 5251 C17 1.DXO UWORK,Dl GaT CON,RO~ STACK MARK IN XR • O 
0155l;5 035234 ouo !56 5252 NOP UWOR1< 1 ID RiSTOAE WOMKtNG STACK POINTER 
015516 035~15 0600 eo 5253 ADXO TS STACK MAKE PO,NT&R ABSOLUTS 
015517 016202 2270 00 5254 1.DX1 iMODE GET cu~ ENT TARGET M DE IN XR • 7 
015520 015522 7100 00 5~55 TRA C19 GO ENTE- L.OOP 
015521 035235 1210 u 5256 c1e L.XI. 1 USTACKeDl G~T PREf lO~S TARGET MOOE IN XR w 1 
015522 035235 1000 00 5257 C19 CMPXQ US TACK HAS STACK BEEN DE~ETED BACK TO TME MARK 
015523 015521 6010 DO 5258 TNZ c1a TRANsre~ ,, MORE TO DEL.fTE 
015524 015412 1100 00 5259 TRA C15 TAANSPE~ TQ CONTlN~E COERCION 
015525 016202 7470 DO 5;?60 c20 STX7 BMOOE RESTORE BMOOE FOR Al~URE RETURN 
015526 035234 2340 ,4 5~61 

ENP or B!NARY CARD 00000266 
c21 SZN UWORK 1 t'>l OEl.,ETE A WORD fROM THE WORKING STACK 

015527 015526 ~oio oo 5262 TNZ C21 L.OOP rr MORE TO DEL.ETE 
015530 000000 7100 00 526:5 ex TRA •• ANP GO TO 8RROR RETURN 
015531 016176 .. ,00 00 526~ vc STZ er INOICATI STRONG COERCION 
015532 035234 1200 54 5U5 vca 1.Xl.O UWORK 1tll DELETE CONT~OL. WORDS rROM ~ORKING STACK 
015,33 015532 6050 00 5266 TPL. vco TRANSre• I' MOR@ TO DEL.ETE 
015534 035234 2200 54 5267 vc,5 l,.DXO uwoRK,r>I GET I.AST ~OERClON USED ON GIVEN V4L.UE 
015535 016'762 1000 o~ 5268 CMPXO MSREP'eDU IS IT A RErERENOE 
015536 015541 6010 00 5269 TNZ vc1 TRANSre• rr NOT 
015537 035234 7210 u 5270 L.XL.7 ASWORK 1 1 GET RereRENCE MODE IN XR ... 1 
015540 015534 1100 ~o 5271 TRA V0 1 5 AND 1.00• 
015541 035234 ono '6 5272 VCt NOP UWORK, 10 RESTORE NONRer COERCION 
015542 000000 63~0 H 5273 EU 0,1 GET P'JNAL. MOOE IN AU 
015543 000022 7710 00 5~74 ARI. 1e MOVE TO AL. 
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2 PASS 2 

015544 016531 07?0 o.s 5275 ADA OiVOin,DU ADU VOID COERCION 
015545 035235 75~0 56 5276 STA AiSTACl<t 10 AND ADD TO CONTRO~ STACK 
015546 OQ5742 7170 00 5277 XED HSnVP' C~ECK FOR STACK OVERrLOW 
015547 015334 71uo 00 527B TRA C3 AND MOV! WORK TO STACK ANO ex ll 
015550 016176 4500 00 5n9 C~K STZ Cf lNDICAT! STRONG COERCION 
015551 016202 23?0 OU 5280 L.DA BMOOE: GET TAR~ET MODE lN AU 
015552 000022 7710 00 5281 AR~ 18 MOVE MOf'.lE lO AL. 
015553 016567 07,0 o.s 5282 ADA OiS1<IP,r>U ADD SKI' COERCION COMMAND 
015554 035235 75,0 56 5283 STA USHCK, ID ANO STO~E IN CONTRO~ STACK 

END Of BlNARY CARD 00000~67 
015555 005742 7170 00 5284 XED usovr CMECK FOR STACK OVERVLOW 
015556 015370 7t00 oo 5285 TRA C10 GO TO E~D C~EANUP 
015557 016176 45UO OU 5286 CN IL. STZ CF' INOICAT! STRONG COERCION 
015560 0162t'l2 2270 00 5287 L.OX7 BMOnE GET T4RSET MODE IN XR • 7 
015561 010630 7000 DO 5288 TSXO ASXF'ER MAKE MO~E POINTER UNIQUE AND ABSOLUTE 
015562 000000 2200 17 5289 L.OXO 0,1 GET TVP! 0, MOOE IN XR • 0 
015563 016762 1000 CIJ 5290 CMPXO MSREF" 1 0U IS IT A RHfERENCE MODE 
015564 015530 6010 DO 5291 TNZ ex GO GIVE YAlL.URE RETURN 
015565 0162rl2 23!:t0 00 5f 92 I.DA BMOOE GET TAR$ET MODE IN AU 
015566 000022 712,0 ao 5293 ARI. 18 MOVE MO~E POINTER TO AL 
015567 016572 01,0 u 5294 ADA OSNIL. 1 0U ADD NI~ COERCION COMMAND 
015570 035235 75;0 u 529' SU AS SUCK, ID AND STQ~E lN CONTRO~ STACK 
015571 OQ5?42 1170 00 5296 Xl!D USOVF' CH~CK FOR STACK OVERPLOW 
015572 015310 1100 eo 5297 TRA C10 GO TO ENO CLEANUP 
015573 016176 ~500 CIO 5~99 L.C STZ CF' lNDlCAT! STRONG COERCION 
015574 016202 2270 00 5299 I.DX? 8M01'E GET fARmET MOOE IN ~R - 7 
015575 016:J.52 7QQO DO 5:500 TSXO CDEP DEPROCE!)URE; IT 
015576 035235 7550 56 5301 STA USTACKa ID STORING IN CONTRO~ STACK 
015577 005742 7170 QO 5S02 XlSC USOVF' CHECK fOR STACK OVERF~OW 
015600 000000 63,0 11 5303 EU 0,1 GET OEP-OCEDURED MODE IN AU 
015601 000022 7110 CIO 5~04 ARI. 18 MOVE MO!IE TO AL. 
015602 016526 01~0 g;s 5305 A1'A OSHtP,OU ADD loltP COERCION 

END or BINARY CARD 00000268 
015603 035235 75,0 56 5306 SU USTACI<, 10 AND ADD TO CONTRO~ STACK 
015604 005742 H7o oo 5307 XED USOVF" CHECK rOR STACK oveRrLOW 
015605 015370 1100 eo 5:508 TRA C10 GO fQ CL.E4N UP 
015606 016176 4500 QD 5309 VAC STZ er lNDICAT! STRONG COERCION 
015607 035235 22'00 00 5UO L.DXD USUCK GET POl"TER TO END or CONTROL STACK 
015610 035215 4600 00 5!11 sexo TSSTACK MAKE STACK POINTER RiLATJVE 
015611 015632 Hoo oo 5'12 STXD VACT AND SAV! STAC~ MARK IF" PAIL.URE 
015612 016202 2270 OD 5~13 L.DX7 BMOOE GET URtaET MODE 
015613 016152 7000 eo 5314 TSXO COEP AND OE~ROCiDURE IT 
015614 035235 75!:>0 56 5315 STA US TACK, ID STORING IN CONTROL. STACK 
015615 005742 7170 00 5316 xeo usovr CMECK fOR S~ACK OVERfLOW 
015616 016202 7470 00 5317 STX? BMODE STORE NEW TARGET MODi 
U15617 000000 63,0 ~7 5U8 EU 0,1 GET MOD! IN AU 
015620 000022 7710 00 5:519 ARL. 18 MOVE: TO Al. 

u 015621 000000 0750 03 5320 AoA Q$VAC10U ADD COE•CtON COMMAND 
015622 035235 75~0 56 5321 STA A$STACKt ID AND STO~E lN CONTROL STACK 
015623 005742 7170 00 5322 XED USO VF' CMECK FOR STACK OVEMfLOW 



END 

lJ1?624 010630 
015625 000000 
U15626 016770 
015627 U15370 
015630 016776 
Of BINARY CARD 
015631 015370 
015632 000000 
015633 035215 
015634 035235 
015635 035235 
015636 015634 
015637 u16202 
015640 015530 

015641 016074 
015642 015641 
015643 035235 
015644 005742 
015645 016202 
015646 000022 
015647 016452 
015650 035235 
015651 005742 
015652 016446 
015653 0162no 
015654 000022 
015655 016446 
015656 035235 
or BlNARY CARD 
015657 OQ5742 
015660 777773 
015661 016446 
015662 015261 
015663 015104 
015664 035234 
015665 0161'16 
015666 777773 
015667 777774 
015670 0162n2 
015671 777777 
015672 015662 
015673 777773 

7000 00 
22UO 11 
lOUO O..S 
60UO OU 
1000 o..s 
OOOOU269 
6000 00 
2200 OJ 
0600 00 
7270 54 
1000 00 
6C10 OU 
7470 OU 
7100 "O 

7000 lilO 
07'0 03 
75!>0 16 
7170 OU 
23;0 00 
7710 00 
0'50 03 
7550 56 
7170 OU 
2350 00 
1150 OU 
7710 00 
Q150 OJ 
7550 56 
00000270 
7170 00 
2200 U3 
o•oo oo 
7000 00 
7100 CID 
2210 00 
2350 OD 
2550 u 
2270 11 
7470 00 
0540 u 
6nl,O OU 
2350 u 

5323 
5324 
5325 
5~26 
5~27 

5~2B 
5329 VACT 
5330 
5331 VAC1 
5332 
5333 
5334 
5335 
5336 • 
5337 • 
5338 • 
5339 • 
5340 • 
5H1 • 
5342 • 
5:H3 • 
5344 8AL. 
5345 
5346 
5341 
5348 
5:549 
5350 
5351 
5352 
5353 
5354 
5355 
5356 
5357 

5:358 
5~59 
53~0 
5~H 8AL1 
5:562 
5363 
5364 
5'.'365 
5~66 
5367 
536B 
5~69 
5HO ~AL2, 

TSXO 
L.DXO 
CMPXO 
TZE 
CMPXO 

TZE 
l.DXO 
AOXO 
1.,)(L 7 
CMPXO 
TNZ 
STX7 
TRA 

PASS 2 

UXFER 
(J' 7 
MiRow,ou 
C10 
M$HOWE 1 DU 

c10 
**1DU 
T$STACK 
OS TACK, DI 
USHCK 
VAC1 
8M0DE 
ex 

•6 RETURN 

MAK~ MOOE ABSOLUTE 
GET TVPE Of MOUF IN XR - 0 
lS lT A ROW MOUF 
TRANSFE~ !F YFS 
lS IT AN E~D ROW MQDt 

TRANSF'E" !F' yES 
GET PLACE WHERE STACK WAS MARKED 
MAK~ STAC~ POINTER ABSOLUTE 
DELETE A WORD FROM THF CONTROL STACK 
SEE IF' ENOUGH HAS BEEN DEL.ETED 
TRANSrE~ I' MORE TO DELETE 
RESTORE BMODE 
AND GIVE ERROR RETURN 

.5 STRENGTM or COERClO~ Al.READY US60 
•• BMOOE 
•3 AiSTACK•TiSTACK 
•2 VAbP 
•1 INDEX 

TSXO 
ADA 
SU 
XED 
I.DA 
ARI. 
ADA 
STA 
XfiD 
I.DA 
SBA 
ARI.. 
AOA 
STA 

XEO 
1.oxo 
ASXO 
TSXO 
TRA 
I.DX! 
I.DA 
ORSA 
L.DX7 
STX? 
AOS 
TNZ 
l,.DA 

CPusM 
t:s•'-·,·ou 
ASS'!'ACK; ID 
usovr 
BMOnE 
18 
MOD.E 1 DU 
USTACK, ID 
usnvr 
VAl.P 
cw 
18 
VAL.P1DU 
USUCK, 10 

nsovr 
•51DU 
VAl.P 
co 
BAl.3 
AS WORK 
CF' 
•511 
.. 4' 1 
~MOOE 
•111 
BAl.1 
.. 5' 1 

PUSM CURRENT STATE IN WORKING STACK 
ADD BA~ANCE COMMAND TO COUNT 
AND STO~E IN CONTROL. STACK 
CMECK F"OR STACK OVERPLOW 
GET TARSET MODE IN AU 
MOVE TA~GET MODE TO AL 
ADD MODE COMMAND 
AND STO~E IN CONTROL. STACK 
CHECK F"OR STACK OVERlil..OW 
GET POINTER TO BA~ANCE CONTROL B~OCK 
MAKE PO!NTER RELATIVE TO ASWORK 
MOVE VA~UE P01NtER TO AL 
ADD V~I.~ CO~TROL WORD 
AND SYO•E IN CONTROL STACK 

CHECK f0R STACK OVERFLOW 
PREPARE TO DECREMENT VALP 
DECREMENT TO CONSIDER NEXT VALUE 
COERCE 'AL.~e TO TARGET MODE QR F'AIL 
TRANSre• ,, COERCION fA!LED 
GET POl~TeR TO TOP OF" WORKlNG STACK 
GET STR!NGTM REQUIRED JN LAST cOERcION 
UPDATE STRi~GTH R6QUJRED F"OR BAhANCE 
GET ORJGIN4L TARGET MODE 
ANO MAKE IT CURRENT TARGET MODE 
STEP INDEX BY ONE 
TRANSPE• If ANOTMER BALANCED VALUE TO 
GET STReNGTM REOUIRiD TO DO COERCION 

1?6 

CC'JERCE 
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2 PASS 2 

015674 016176 7550 00 5:571 STA CP ANU STO~E AS RESU~TING STRENG'fM 
015675 035234 QUO 54 5H2 NOP UWORK,~l OE~ETE l WORD fROM THE WORKING STACK 
015676 035234 0110 14 5373 NOP UWORK, r.ll DELETE A WORD FROM TME WORKING STACK 
0156 77 035234 0110 54 5374 NOP A$WORK 1 rJI OE~ETE A WORD FROM THE WORKING STACK 015100 035234 0110 '" 5375 NOP UWORK, "l DE~cTE A WORD FROM THE WORKING STACK 
015701 035234 0110 '" 5~76 NOP UWORK' rn OE~ETE A WORD FROM THE WORKING STACK 
015702 035234 2200 54 5:571 1.DXO UWORK,~1 GET RETURN ADDRESS IN XR ~ 0 
015703 oonoo1 7100 s.o 5376 TRA 1.0 AND GlVE SWCCESSFU~ RETURN 
015704 035234 2200 QO 5379 ijAL3 1.DXO UWORK GET POl~TE~ TO END OF WORKlNG STACK 

ENU or BINARY CARO 00000271 
015?05 777776 2210 10 5380 '9DX1 •2' 0 GET ORIGINAL VALUE CONTROL BLOCK POINTER 
015?06 016446 7410 OU 5381 STX1 VAl.P ANU MAK! IT CURRENT VALUE POINTER 
015707 777774 2210 10 5382 L.DX1 •4, n GET ORl~INA~ TARGET MOOE 
015110 016202 7410 00 5383 STX1 SMOOt: ANU MAKE IT CURRENT TARGET MOOE 
015711 777715 2210 10 5384 1..ox1 •310 GET P~ACE WMERE STACK WAS MARKED 
015712 035215 0640 OU 5385 A0X1 TSSTACK MAKE POINTER A8SO~UTE 
015713 035235 ouo 14 5386 kjAl.,4 NOP OSTACK,OI. DE~ETE A WQRD r.ROM THE CONTRO~ STACK 
015114 035235 1010 00 538? CMPX1 ASSUCK 15 STAC~ DE~ETED BACK TO MARK 
015115 015713 6010 00 5l8B TNZ BA~4 TRANSrE- 1r MORE TO DELETE 
015116 035234 ou.o 14 5389 NOP UWORK 1 l'Jl OE~ETE l WORD rROM THE WORKING STACK 
015717 035234 0110 14 5~90 NOP UWORK,rll DE~ETE l WORD FROM THE WORKING STACI< 
015120 035234 ouo ,4 5391 NOP UWORK 1 f)l OE~ETE A WORD fROM THE WORKING STACK 
015121 035234 ouo 54 5!92 NOP UWORK, r)l OE~ETE I WORD PROM THE WORKING STACK 
015722 035234 ouo ,4 5393 NOP UWORK,Dl OE~ETE A WORD fROM THE WORKING STACK 015723 035234 2200 ,4 5394 1.nxo UWORK,DI GET RETURN AODR~SS IN XR • O 
015124 000000 7100 10 5395 TRA o,o AND QIV! PA!~URE RETURN 
015725 0160,4 7000 00 5396 PAR TSXO CF'USH PUSH cu•RENT STATE IN WORKING STACK 
015726 016202 2270 00 5391 1.DX1 BMOnE GET TARaET MODE roR DISPLAY 
015727 016152 7000 oo 5398 TSXO CDEP OEPROCE~URE TARGET MOOE 
015?30 035235 7550 !56 5399 STA USUCKe lD STORING IN CONTRO~ STACK 
015131 005142 7HO DO 5•oo XED TSSOVF' CMECK FOR STACK OVERPLOW 015732 016202 7470 oo 5401 STX? BMOnE 

END or BINARY CARD 00000272 
015133 035234 22l,O DO 5•02 1.ox1 UWORI< GET POINTER TO FND or WORKING STACK 
015734 777774 4470 u 5403 SXl.7 •4' 1 STORE REDUCED MOOE lN SAVED S'ATi 015735 010630 7000 00 5•04 TSXO UXP'ER MAKE MO~E ~OINTER ABSOLUTE 
015136 000000 2200 11 5•05 1.nxo 0,1 GET TYP! O~ MOOE IN XR • 0 
015737 017001 1000 03 5406 CMPXQ MSUNION10U 15 IT A UNION MOOE 
015740 015713 6010 00 5•01 TNZ ftlARJ NO ~ DO OIS~l.AY COERCION 
015741 177777 2200 17 5•08 1.DXO •11'1 GET 1.ENSTM or UNION MOOE t~ XR ... 1 
015742 000001 1600 03 5•09 SBXO 1,ou DECREASI If BV ONE VOR HEADER 
015743 777717 7400 u 5410 STXO •111 AND STOME IN !NDi~ 1.0CATlON IN SAVEC STATE 015144 035216 1670 00 5'11 SBX7 TSMODE MAKE MO~E POINTER REl.AT1V& 
015745 000000 63!;;0 '-7 5412 EU 0'., GET f ARSET MODE IN AU 
015146 000022 7710 00 5413 ARL. 18 MOVE tT TO A~ 
015147 011001 O?:>O 03 5414 ADA MSUNlON,DU ADD UNION COERCtON COMMAND 
015750 035235 75:>0 56 5•15 STA USU CK; ID AND STO~E IN CONTROL. STACK 
015751 005742 7170 QO 5416 XEO TS So VF C~ECK FOR STACK oveRrLOW 
015752 777774 7270 u 5417 PAR1 1.XL7 •411 GET TARGET MODE IN ~R w 7 
015753 010630 7000 00 5•1e lSXO AUF'ER MAKE tT UNIQUE ANO ABSOLUTE 
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2 PASS 2 

U157?4 777777 0610 11 5419 AOX7 •1, 1 ADD CUR~ENT INDEX TO GET MODE POINTFR 
v157?5 oonooo 2210 17 5420 l,,DX 7 u. 7 GET CURRENT TARGET IN XR • 7 
015756 016202 7470 00 5421 STX7 bMOnE AND STORE AS CURRENT TAPGET MOOE 
015757 015261 7000 00 5422 TSXO co COERCE 0ALUE TO TARGET MODE 
01?76Q 1)15766 11uo oo 5423 TRA PAHt_> TRANSrE~ IF FAILURE 

ENU OF BINARY CARD 0000027.5 
015761 035234 2210 oo 5424 l,,OX1 A$WCRK GET POlNTE~ TO END OF wnRKING STACK 
015762 016176 23!:>0 00 5425 I.DA Cf GET COERCION STRENGT~ RFQUI~ED 
015763 015766 6000 QO 5426 TZE PAl12 TRANSFE~ If IT WAS STRONG 
015764 777773 75!:>0 u 5•27 STA .. 5' 1 AND STO~E IN SAVED STATE 
015765 015673 7100 QO 5428 TRA l:UL.2 TRANSFE~ TO success CLE~NUP 
015766 035234 2210 00 5429 PAR2 l.DX1 UWORK GET POl~TER Tn ENn OF WORKING STACK 
015767 777777 22UO 03 5•30 1.0XO ... 1, nu GET MINUS ONE fOR OECRE~ENTING 
015770 777777 0400 u 5431 ASXO •111 DECREMENT INDEX IN SAVED STATF 
015771 015752 6010 00 5432 TNZ PAR1 TRANSre~ If MORE MODES TO CONSIDER 
015172 015704 7100 GO 5433 THA BAL.3 GO TO rAil.URE EXIT C~EANUP 
015173 035216 1670 00 5434 PAR3 SAX7 UMOOE MAKE MO~E POINTER RE~AT!VE 
015774 777777 33,0 11 5435 L.CA •111 GET NUMSER OF ELEMENTS IN DISPLAY IN Al.. 
015775 015725 01:>0 e.5 5436 ADA PAR,"OU ADO PARALLEL COMMAND 
015776 035235 75!>0 56 5437 STA A$STACKtlD AND STO•E JN CONTROi. STACK 
015177 005742 11.70 OD 543e XED USO VF C~ECK roR STACK OVERfLOW 
016000 000000 63~0 17 5'39 EU 0,1 GET TARSET MOOE FOR DISPLAY IN AU 
016001 000022 7110 00 5HO ARI. 18 MO~E TAIGET MODE TO AL 
016002 016452 01!>0 03 5H1 ADA MODE,nu AD SET MODE COMMAND 
016003 035235 75~0 ,. 5H~ STA USTACK1 l D AND STO'E IN CONTROL STACK 
016004 005742 7\70 oo 5443 XED USOVf' CMECK ~OR STACK oveRrLOW 
016005 016446 ~350 00 5444 I.DA VAl..P GET POINTE~ TO CURRENT OISP~AY VALUf BL.CCI< 
016006 016200 l,150 00 5H5 SEU cw MAKE pOtNTiR RELATIVE TO ASWORK 

ENO Of BlNARY CARO 00000274 
016007 000022 7710 00 5'46 ARI. 18 MOVE POINTER TO AL. 
016010 016446 Q150 03 5447 ADA VAl.P1DU 400 S~T VA~UE POINTER COMMAND 
0160l.1 035235 75'0 ,6 5HB STA OSUCK1 ID AND STO~E IN CONTROL STACK 
016012 005742 7170 00 5449 XED USOVF' CHECK roR STACK oveRr1.ow 
016013 777773 2200 03 5450 !.DXo .. 5,nu GET LENSTM Of VALUE CONTRO~ BLOCK 1~1 XR • 0 
016014 016446 04UO QO 5451 ASXO VAl..P STEP TO NEXT VALUe CONTROb BLOCK 
016015 010630 7ouo CJO 5452 TSXO uxreR MAKE MO~E •OlNTER ABSOLUTE 
016016 000000 2200 17 5'53 1.DXO 0,1 GET TVPE 0, MODE IN XR ~ 0 
016017 016770 10UO OJ 5454 CMPXO M$ROW~DU 15 IT A ROW MODf 
016020 016050 6000 00 5455 TZE PAR? TRANSre• !, ROW MODE 
016021 016776 1000 03 506 CMPXO MSROWe1DU IS lT AN ,~DROW MOD~ 
016022 016050 6000 00 5451 TZE PAR? rRANSre• , END ROW ODE 
016023 771717 22~0 17 5458 l.DX2 •11., QET ~ENSTM or Mooe IN )(R • 2 
016024 016757 1000 03 5459 CMPXQ MSSTRCT;OU IS IT A ST~UCTURE MODE 
016025 016030 6010 00 5460 TNZ PAR4 TRANSre~ I, NOT STRUCTURE 
016026 000001 1.6ZO 03 5461 SBX2 1,ou GET NUM9ER or r1e1.os IN STiUCTURi IN XR • 2 
016027 016033 1100 ec 5462 TRA PAR5 ANO CONrlNWi 
016030 011001 1000 03 503 UR4 CMPXO MSF'ROC 1 DU lS IT A PRQCEOUAE MOOE 
016031 015704 6010 oa 504 TNZ BAL,~ QO TO ,il~ijRE CLEANUP 
016032 000002 16~0 03 5465 SBX2 2,ou GET NUM8ER or A~GUMENTS IN PROG lN XR • 2 
016033 OQOOl".lO 6350 12 5•66 PAR5 EAA 0,2 GET NUM!ER or VAL.UES TO COERCE lN AU 
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2 PASS 2 

016034 000022 7710 oo 5467 ARI,, 18 MOVE TO Al.. 
ENU or BINARY CARD OOU00275 

016035 035234 2210 00 5468 1,.DX1 AIWORI< GET POINTiM TO END or WORKING STACK IN XR " 1 IJ16036 777777 0750 11 5469 ADA •111 ADD MINUS NUMBER OP VALUES IN DISPLAY 
016037 015704 6010 oo 5470 TNZ iUl.3 NOT EQUAL SO GO TO rAILURE CLEANUP 016040 777777 7420 u 5H1 STX2 •111 STORE VlLUE INDEX IN SAVED SUTE 
016041 777774 7270 u 5472 ti'AR6 L.XL.1 ... '1 GET TARmeT MODE or DlSPLAV IN XR - 1 016042 010630 7000 QO 5H3 TSXO UXPER MAKE MODE POINTER ABSOLUTE 
016043 000000 2200 \7 5~14 1.0XO 011 GET TVPI O~ MODE tN XR ... 0 
016044 016710 1000 03 50' CMPXO MSROW 1 DU IS l T A ROW MODE 
016045 016050 6000 00 5476 TZE PAFO TRANS,ei. IP' SO 
016046 0167'6 1000 lil3 5471 CMPXO MSROWE 1 f)U IS IT AN IND ROW MODE 
016047 016052 60'90 00 5478 TNZ PARS TRANSPE9' H' NOT 
016050 000001 2270 17 509 rAR7 L.DX7 1,1 GET TARSET MO~E roR ROW EL.EMENT 
016051 016054 11uo eo 5480 TRA PAR9 AND CONTINUE 
016052 717711 0670 u 5481 PARS AOX7 •111 GET MOD! or AAGuMENT OR FIEl.D If 0~ NEW TARGET 
016053 000000 2270 ,, 502 L.OX7 017 GET TARIET IN XR • 1 
016054 016202 7470 eo 5483 PAR9 STX7 8MOOE STORE NfW TARGET MODE 
016055 015262, 1000 •o 5484 TSXO co AND coe•c1 Ol8PLAV Bl..EMENT 
016056 01570• 1100 eo 5485 TRA BAl.J TRANSrEI I' PAILUAE TO rA!l..URE Cl..EANUP 
016057 OJ!52:54 2UO 01.l 5486 L.DX1 AS WORK GST POINT!M TO eNo or WORKING STACK 
016060 111711 2200 o.1 5'81 1.DXO •110U GET DEC~EME~lATION CONSTANT IN X~ • o 
016061 777777 0400 u 5488 ASXO •111 OECRE~ENT DISP~AV INDIX IN SAVED STATE 
016062 016041 6010 eo 5489 TNZ PAR6 TRANi,E• !f MORE ELEMSNTS TO COERCE 

END 0, BINARY CARP 00000276 
01606:5 771774 7270 u 5490 L.Xl.. 7 -•,1 GET TARIET MODE ,OR DISPLAY IN XR • 7 
016064 010630 7000 00 5491 TSXO UXpER MAKE MOaE POINTER ABSOLUTE 
016065 000000 2200 17 502 L.DXO 017 GET TVP! O~ MODE IN XR ~ o 
016066 0161'0 1000 03 5493 CMPXO MSRow,ou IS IT A ROW DISP~AV 
016067 01561;J 6000 VO 5'94 TZE SAL.21 TRANSPEN If Y!S TO SUCCESS CLEANUP 
016010 016716 1000 n 50' CMPXO MSROWE,~U IS JT AN ENO ROW DIIPL.AV 
016071 0156'1~ 6000 '° 506 TZE BAL.21 TRANSrE~ t, YES TO SUCCESS CLEANUP 
016012 7777'-a 4!500 u 5491 iTZ •511 SET REQulRiD COERCION STRENGTM TO STRONG 
016073 015~13 7100 ID 5498 TRA BAL.2 1 TRANS,EI '' suceessru~ To succ1ss CLEANUP 016074 016123 7400 go 5499 CPUSH STXO CPX SAVE lllETURN 
016075 015530 2200 '° 5,00 L,DXO ex GET RETURN ADDRESS 
016076 035234 7'00 '6 5'01 STXO UWORK,iD AND STO•E IN WORKING STACK 
016077 0057'4 7170 DO 5,02 Xl!D TSWOV' CMiCK roR STACK OVERr1..ow 
016100 035234 4500 u 5,03 STZ ASWORK,tO STORE ZIRO roR STRENGTH 0, COERCION 
016101 0057!54 1170 00 5504 XED TSWOV' cMicK FOR Sf ACK OVER,~OW 
016102 016202 23'0 DO 5!SQ5 L.DA BMOOE GET TARlil MODE lN AU 
016103 035234 75:SO '6 5,06 STA ASWORK 1 t0 AND STOMi IN WOAK!NG STACK 
016104 005754 1110 ao 5!507 XE!O uwov, CMECK roR STACK OVER,LOW 
016105 03523, 2200 00 5508 L.DXO AS SUCK GET 'OINTIR TO END or C~NTROL STACK 
016106 035215 uoo to 5509 SBXO T$STACK MAKE CONTAO~ ITACK ~OINTER RELATIVE 
016101 035~34 ?•oo u 5510 STXO UWORK, ID ANO STO-E lN WORKING STACK 
016UO 005754 7170 CID 5511 XED TS WO VF" CMECK fOR STACK OVERFLOW 

END or BINARY CARD 00000271 
016111 016'446 2200 QC 5512 1.0XO VAl..P GET POlNT@R TO VA~ue CONTROi,, ELEMENT 
016112 035234 7400 '6 5513 STXO UWORK, 10 ANO STO•E IN CONTRO~ STACK 
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016113 0Q5754 7170 OU 5514 XED nwovr CMECK FOR STACK OVERFLOW 
IJ16U4 035214 0600 0 iJ 5515 AOXO T$WORK MAKE POtNTER ABSOLUTE 
016115 000000 23~0 10 5516 L.DA o,o GET MULTIPL~ VALUE COUNT IN AL 
016116 777777 .S7~0 Q1 5517 ANA •11DL, ZERO OUT AU 
016117 000000 5310 00 5518 NEG GET MtNUS ELEMENT COUNT IN A 
016120 035234 75~0 56 5519 SU A$WORK 1 !0 ANO STO•E IN WORKING STACK 
016121 005754 7170 00 5520 XED TUIOVP CMECK FOR STACK OVERFLOW 
016122 000000 ~310 OU 5521 NEG NEGATE COUNT AGAIN AS RFSUL.T 
016123 000000 71UO 0U 5522 CiJX TRA •• AND RETURN 
016124 000000 6210 1U 5523 CHEO EU1 o,o SAVE REfURN IN XR • 1 
016125 010630 7000 130 5524 CHE01 TSXO UXPER MAKE MO~E POINTER ABSOLUTE 
016126 000000 62C>O 17 5525 EAX6 0,1 SAVE CU-RENT MOCE IN XR • 6 
016127 035216 1600 00 5526 SBX6 UMoOF: MAKE SAVED MQOE ~OINTER RELATIVE 
016130 000000 2220 H 5527 L.DX2 0,1 GET TVPS O~ MODE IN XR - 2 
016131 016762 1020 QJ 5528 CMPX2 M$REf ,OU is If A RErERENeE MOOE 
016132 016140 6000 00 5529 TZE CRED2 TRANSrER If REFERENCE MODE 
016133 011001 1020 OJ 5530 CMPX2 M$PROC,DU lS IT A PROCEDURE MODE 
016134 U16147 6010 00 5531 TNZ CREo3 TRANSPE~ !, NOT PROCEDURE MOOE 
016135 177777 22JO 17 5532 1.DX3 "'1, 7 GiT NUMeER OF ARGUMENTS + 2 tN x~ • 3 
016136 000002 10.so OJ 5533 CMPX3 2 1 uu SEE Ir 'ROCEOURF W!T~OUT ARGUMENTS 

END OF' BINARY CARO OOU00278 
016137 01614? 603,0 OU 5534 TNZ CREn3 TRANSrER If ANY ARGUMENTS 
016140 016151 ?420 OU 51535 CHE02 STX2 HEO'f STORE TYPE = COERO!ON COMMAND IN TEMP 
016141 016151 4460 OU 5'536 SXL.6 HECT STORi MODE IN TfMP,DI. 
016142 016151 23!>0 00 553'1 t.DA REDT GET COE~CtQ~ COMM4ND IN A 
016143 000000 7160 u 5538 XEC (), 1 STORi COERCION IN STACK 
016144 000001 71(>0 11 5539 XEC 1•1 CMECK roR STACK OVERfL.OW 
016145 000001 2270 17 5540 1,.DX7 1.1 GET REOUceo MODE IN XR .. 7 
016146 016125 71.00 GIO 5541 TRA CRco1 AND 1.0011 
016147 000000 62?0 16 5542 CHED3 EU7 U16 GET 'tNAL MOOE IN XR • 7 
016150 000002 1100 u 5543 TRA 2.1 AND R5T\IRN 
016151 000000 OOOOOlil 5544 Ht:DT ZERO 
016152 000000 6UD 10 5'545 CUEP EAX1 o,o SAVE RETURN IN XR • 1 
016153 010630 7000 oo 5546 CUEP1 TSXO oXrER MAKE MOOE ~OlNT~R A8S0t.UTE 
016154 000000 6260 17 5'41 EU6 011 SAVE CU-RENT MOOE IN XR • 6 
016155 035216 U60 oo 5548 SBX6 T'.tiMODE MAKE SAVED MODE POINTER RHL,ATlWE 
016156 000000 2220 17 5,0 1.DX2 0.1 GET TVPE OJ MODe IN XR • 2 
016157 011001 1020 lil3 5550 CMPX2 M$PROC 1 f'JU JS lT A PROCEDURE MOOE 
016160 0161?3 6oio oo 5551 TNZ CDEP2 TRANSre• !~ NOT ~ROCEDURE MOOE 
016161 771717 2230 17 5552 L,DX3 •11 '1 GET NUMIER or ARGUMENTS • 2 IN XR • 3 
016162 000002 10~0 G3 5'53 CMPX3 2, DtJ SEE Ir llROCEOURE WITHOUT AAGUMINTS 
016163 016173 6oi,o oo 5554 TNZ CDEp2 TRANSPEA tr ANY A~GUMENTS 
016164 016175 H~o oo 5555 STX2 (JEPT STORE TWPE • COERCION COMMAND IN TEMP 

ENP or BINARY CARO 00000279 
016165 016115 4460 00 5556 5)(L,6 oeP1 STORE MOOE IN TEMP,O~ 
016166 0161'15 2350 00 5557 L.DA DEPT GET COEICIQN COMMAND IN A 
016167 000000 7160 u 5558 XEC 0.1 STORE COERCION IN STACK 
016170 000001 1160 u 5559 XriC 1.1 CHECK fOR 5'ACK OVERF~OW 
016171 000001 2210 17 5560 1,.0X7 1.1 GET ~eouceo MOOE IN XR • 7 
016172 016153 '7100 00 5561 TRA CDEP1 ANO L.0011 
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016173 000000 6VO 16 5562 CUEP' EAX7 0,6 GET fl NAL MOOE IN XR .. ? 
016174 000002 7100 11 556:5 TRA 2,1 ANO RETURN 
016175 000000 OOOOUGI 5564 Dt:IPT ZERO 
016176 000000 OOUOIJCI 5365 c~- ZERO 
016177 000000 OOUOUQ 5566 f F ZERO 
016200 000000 UOOOOQ 5567 cw ZERO 
016201 000000 OOOOOQ 5566 A MOOE ZERO 
016202 000000 000000 5569 ti MOOE ZERO 
016203 000000 000000 5570 TMOOE ZERO 
016204 016206 7400 00 5571 0(; STXO LlC X SAVE RETU~N 
016205 035235 2220 54 5!572 OCl. L.DX2 A$5l'ACK 1 DI GET NEXT COERCION TO APPLV IN XR - 2 
016206 000000 6000 CIO 5573 ocx TZE •• EXlT !F TMERE ARE NO MORE COERCIONS 
016207 016214 2210 03 5574 1i.ox1 ocrs,ou GET POINTE~ TO START Of C~iRCION TABLE IN XR • 1 016210 042300 5202 01 5575 RPT DCTsE.OCTB,l,TZE SEARCH COERCION TABL.E 
016211 000000 1020 u 5576 CMPX2 0.1 'OR ~RO•ER ROUTINE TO HAND~E COERCION 
016212 777777 23~0 u 5571 I.DA ... 1' 1 GET COE•CIQN TABLE WORD IN A 

ENU or BlNARY CARO ooooouo 
016213 000000 7100 05 5578 TRA OeAL AND TRANSFER TO ROUTINE 
016214 011001 01~300 5579 DCTB ZERO MSPROC 1 DC3 
0U2l5 0170("4 01()24:5 5580 ZliRO MSDEPR 1 rJC1 
016216 016165 016243 5'81 ZERO MSOERH1DC1 
01623.7 000000 016243 5582 ZERO MSR.EffRW' oc1 
016220 011001 016243 5'83 ZERO MSUNlON,DC1 
016221 016754 01~241 5584 ZERO MSPA1M 1 !>C1 
016222 016770 016243 5585 ZERO MSROWiDe1 
016223 016531 0162•43 5586 ZERO osvo10,nc1 
016224 016561 016261 5587 ZERO OSSKlP 1 0C2 
016225 0165'2 01~263 5588 ZfiRO CSN1L..oe2 
016226 016526 01623t 5589 ZERO OSHf P,oeo 
016227 010000 01~263 5590 ZERO WSVAC,0'12 
016230 016446 016303 5'91 ZERO VALP,DC• 
016231 016452 016306 5'92 ZERO MODE1DCI 
016232 015641 01~313 5593 ZERO SAL.,· OBA!.. 
016233 015725 00!77 5594 ZERO PAR;DPAi. 
016234 000000 777171, 559' ZERO 01SERRO~ 

016235 5,96 DCTBE EQU • 016235 016446 2210 00 559'1 oce 1.DX1 VAL,P GET POINT6~ TO VALUE CONTROL 81,.0CK 
ou2=s6 035234 ouo 00 5,98 ADX1 UWORI< MAKE POINTER ABSO~UTE 
016237 000002 2220 u 559~ !i.DX2 2.1 GET POINTER TO CORRESPONDING CODE 
016240 035224 0620 00 5&00 ADX2 TS CODE MAKE ~O!N'E~ ABSOLUTE 

ENP or BINARY CARD 00000281 
016241 016;23 2200 93 5601 L.DXO OSGOTO,DU GET GOTO CODE 
016242 000000 7400 12 5602 STXO 0,2 AND STO~E OVER LABEL,tS !DENT CODE 016243 035235 2350 51 5603 DC1 L,DA US TACK, l GET COE-C!QN IN A REGISTER 
016244 0123'15 7noo oo 5604 TSXO ADD AND ADD A'TER cooe roR VALUE 
016245 016'446 2210 00 5605 L.DX1 VAL.P GET POINTE~ TO VALUi CONTRO~ BLOCK 
016246 035234 0610 00 5606 ADX1 UWORK MAKE POINTER ABSOLUTE 
016247 000002 05~0 u 5607 AOS 2,1 INCREMENT L.ENGTM or VALUE TO INCL.UDF COERCION 016250 035235 72'70 51 5608 I.. XL. 7 AiSTACKaI GET MOOE or RESUL.T JN XR ~ 7 
016251 000001 7470 u 5609 STX7 1.1 AND SET New MOOF. or VALUE IN CONTROL A LOCK 
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016252 035235 22~0 51 5610 l.DX2 US TACK, I GET TVP~ or COERCION IN XR - 2 
016253 017004 in~o CIJ 5611 (.;MPX2 MSDEPR,DU SEE IF' OEPROCEOtJRING 
016254 016257 6000 00 5612 TZE DC1,1 TRANSFE~ IF DEPROCEDUR~NG 
016255 016765 10~0 Q .s 5613 CMPX2 MSOEREF"aOU SEE IF DERErERENC!NG 
016256 016205 6011) 00 5U4 TNZ DCL. TRANSFE~ tr NEITM~R TO LOOP 
016257 010630 7ouo ~o 5615 DCt,1 TSXO UXF'ER MAKE ORIGINAi. MOOE POINTER ABSOLUTE 
016260 000001 2210 17 5616 1.DX7 1,1 GET OERE,ERENCEO OR OEPROCEOUREO MOnE IN XR • 7 
016261 000001 7470 u 5617 STX? 1,1 ANO STOME RESUl.T ~ODE IN VALUE CONTROL BLOCK 
016262 016205 7100 CIO 5618 TRA DCL. AND 1.,001' 
016263 03,6446 2210 00 5619 Ul,;2 1..ox1 VAL.P GET POINTER TO v.i.ue CONTROL BLOCK 
016264 035234 0610 00 5620 ADX1 AS WORK MAKE PO!NTiR ABSOLUTE 
016265 400000 2220 03 5621 1..DX2 ws VAL. uE. Du GE6 NEW MEADER F'OR CONtROL BLOCK 
016266 000000 7420 11 5622 STX2 0.1 AN STO•E I~ VALUE CON ROL BLOCK 

E; NIJ Of' BINARY CARO OOUOU2B2 
016267 000002 2220 u 5623 1..DX2 2,1 GET POINTER TO cORESPONOING CODE 
016270 035224 0620 00 5624 ADX2 TSCODE MAKE eo~e POINTER ABSO~UTE 
016271 035235 221JO 51 5625 1.DXO USUCKi I GET TYPI 0, COERCION IN XR P 0 
016272 000000 1000 12 5~26 CMPXO 0,2 SE~ Ir SAMi TVPE OF WORD IN CODE 
016273 771717 6010 00 5627 TNZ $ERROR NO • COMPl~ER ERROR 
016274 035235 7270 '1 5628 1.Xl.7 USTACKt l GET MODI AiSUl.TING rROM C06RC10N 
016275 000000 H70 1il 5&29 SXL, 7 0,2 AND STORE l~ CODE WORO 
016276 000001 7HO U 5630 5TX7 1.1 Al.SO STORe AS MOOE 0, CONTROL BLOCK 
016217 016205 7100 uo 5631 TRA OC'9 AND 1.0011 
016300 035235 7270 51 5632 DC3 1,,XL 1 USTACl(f I GET MOD! or PROCiDUAE IN XR - 7 
016301 014530 7000 90 5633 TBXO PCOR MAKE· VAt.UE INTO A PROCEDURE 
016302 016205 11uo cio 5634 TRA CCL. ANO '9,00llt 
016303 035235 7210 '1 5635 DC4 L.Xl.S. USTACK, 1 GST VAi.OE CONTROi.. BLOCK POINTER lN XR • 1 
016304 016446 7'410 00 5636 5TX1 VAl.P AND STOlltE AS POtNTER TO CURRENT CONTROL. 81..0CK 
016305 016205 7iuo eo 5637 TRA oci.. AND L.OOI 
016306 016446 22l,O 00 5UB DC5 1.DXi VAl.P GET POl-T&R TO CURRENT VA~UE CONTROL BL.OCK 
016307 035234 o6io oo 5639 ADX1 UWORI< MAKE POINTER ABSO~UTE 
016310 035~35 7270 u 56•0 1.Xl.7 .USTACKl I GaT MOD! or VAl.UE AYTER COERCING 
016311 000001 7470 11 5641 STX7 1.1 ANO STO~E l~ VALUE CONTRO~ BLOCK 
016312 016205 11uo eo 5642 TRA DCL. AND 1.,001 
016313 016446 2210 00 5643 Ol:UL. 1.nx1 VAl.P GET POlNTiM TO CURRENT VAl.UE CONTROL B~OCI< 
016314 016441 1•10 OD 5644 STU VAl.P1 AND SAVE 

END or BINARY CARD 00000~83 
016315 035234 0610 00 5645 ADX1 UWORK MAKE POINTER ABSOLUTE 
016316 000001 7200 u 5646 1.Xl.O 1,1 GST RANSE lNfORMA,ION OR ZERO IN XR g 0 
016317 016~16 ••oo ou 5U7 SXI. 0 DUL. T AND SAVI 
016320 000000 23,0 u 5648 L.DA 0,1 GST NUMBER or VALUES IN BAL.ANCiO VALUE 
016321 171117 3750 07 5&0 M~IA •1 t DI., zeRo OUT AW 
016322 000000 53:1,0 OD 5650 NiG G&T N!GITlVI NUMB~R roR COUNTER 
016323 016315 15,0 00 5651 5TA DBALC AND STOlltfi COUNT 
016324 000005 1610 Gl3 5652 SSX1 5 1 0U STiP TO PRiVlOUS VA~Ui CONTROL Bl.OCK 
016325 035234 163.0 00 5653 SBX1 UWORI< MAKE ~OfNTsR RELATIVE 
016326 016446 7UO QO 5654 STX1 VAL.I' ANO STOlltE NEW POINTER TO VA~UE CONTROL. BLOCI< 
016327 016375 0~'40 CJD 5655 Ol:UL.1 AOS 08ALC OECREME~T COUNTER 
016330 016345 6000 00 5656 TZE DBAL.2 TRANSre~ tr I.AST VAL.US IN BALANCE 
016331 016446 2210 00 5657 L.OX1 VAL,P GET POINTER TO cURRiNT VAL.UE CONTROL BLOCK 
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016332 000005 1610 0.S 5658 SBX1 !:>,OU GET POI~TER TO P~EVlOUS VALUE CONTROL BLOCK 
016333 016446 7410 00 5659 STX1 VAL.P ANO RESTORE POINTER 
016334 016464 23~0 ()Q 5660 L.DA GI.BL GET A U~IQWE LAREL 
016335 777777 37~0 07 5661 ANA •1tDL. ZEHO OUT Aid 
016336 016507 07~0 03 5662 ADA 0$JUMP 1 DIJ ADD JUMlt COMMAND 
016337 012315 7000 QO 5663 TSXO ADO ANO ADD TRANSrER COMMAND Af"TER VALUE 
016340 016647 6J50 OU 5664 EAA OSDEl..V GET OE~ETE VALUF COMMAND 
016341 012315 7000 QO 5665 TSXo ADD ANO ADD APTER CURRENT VALUE 

016342 017031 6350 OU 5666 EAA OSMA GET MAKI AVA1.LABLE VALUE COMMAND 
END or BINARY CARD 000002tl4 

016343 012375 1000 ea 5667 TSXO ADU AND ADD AFTER CURRENT VALUE 
016344 016327 7100 00 sue TRA DBALl AND ~00, 016345 016447 22l,O 00 5669 Ot:UL.2 \,.DX1 VAi.Pl GET OlNTER TO CURRENT VALUE CONTROL Bl..OCI< 
016346 016446 7410 00 5670 $TX1 IJ Al.P RESTORE V41..P 
016347 035234 0610 00 5671 A0X1 A$WORI< MAKE ~O!NTER ABSOLUTE 
016350 012513 7000 CJO 5612 TSXO DEL.Wlol COMBINE BAl..ANCED VALUES INTO A SINGLE 'f ALUE 
016351 016464 23;0 00 5673 I.DA GI.BL GeT L.AB!L or GENERATED TRANSfERS 
016352 016464 0540 1110 5674 AOS GI.BL INCREMENT I.ABEL. GiNeRATOR 
016353 177777 3750 07 5675 ANA •S.1DI. ZERO OUT A~ 
016354 016504 01,0 GJ.S 5676 ADA OSI.Bl.. 1 OU AOD 1.AB!L EEf lNf TION COMMA~D 
016355 012315 7000 GJO 5671 TSXO ADD AND ADD A'TER VAL.UE 
016356 017031 63:>0 00 5678 EU O!iMA GET MAK! AVAlLABl..E VALUE COMMAND 
016357 012315 7000 1110 5619 TSXO ADD AND AOO ArTER CURRENT VAl.UE 
016360 016446 2210 00 5680 L,DX1 VAl.P GET POINTER TO CURRENT VAL.UE CONTROL BL.OCI< 
016361 035234 0610 00 5681 ADX1 UWORK MAKE ~Of NTER ABSOLUTE 
016362 000002 23:>0 07 5682 I.DA 21DL GET A 2 TO UPDATE VAl..UE LENGTH 
016363 000002 05:>0 u 503 AU 2.1 MAKE VAl..Ui INCL.UDE LABEL AND MA COMMAND 
016364 0163'16 7210 00 5684 L><l.1 DBALT GET ~055181.E RANGE NUMBER IN XR ... 1 
016365 016205 6000 DO 5685 TZE CCI. L.OOP I' NO RANGE INPORMAT!ON 
016366 016376 2350 00 5686 I.DA DBALT aer RANSE NUMBER IN AL 
016367 016652 0'1',0 "3 501 ADA OSSRNGE,OU ADD S-NSE COMMAND 
016370 012'403 7000 00 5688 TSXO INS ANO lNSIRT !N rRONT or BALANCED VALUE 

f;ND OF' BINARY CARO OOOOOU5 
016371 016316 23!>0 00 5689 I.DA OBALT GET RANSE NUMBER IN AL 
016372 016655 01,0 Q3 5'90 ADA 0SERNGE 1 DU ADD ERNllE COMMAND 
016373 012315 7000 00 5691 TSXO ADD AND ADD A'TER 8Al.ANOED VAL.Ui 
016374 016440 7100 '10 5692 TRA OPAR2 GO U~OATE ~OCIL.EN WORO tN ViLUi CONTROL. BL.OCK 
016375 000000 000000 5693 Oi:UL.C ZERO 
016376 000000 OOOOOQ 5694 DS&L.T ZERO 
016377 016446 2210 00 569' OPAR L.OX1 VAl.P GET POlNTI~ TO VALUE CONTROL. BLOCK 
016400 016441 7410 00 5696 STX1 VAi.Pl AND SAVl!J 
016401 035234 0610 00 5697 ADX1 UWORK MAKE POtNTiR A8SOL~TE 
016402 000000 2350 u 5698 I.DA 0,1 GET NUMBER or VALUES IN PARALLEL DISPLAY !N AL 
016403 177771 3'1,0 07 5699 ANA "11 DI. ZERO OUT AU 
016404 000000 5310 00 5100 NEG MAKE El.!MENT COUNT NEGATIVE 
016405 016445 15~0 00 5'01 STA OPART AND STO•E AS COUNT 
016406 000005 1610 Gl3 5102 Sl3X1 5,Du STEP TO PREVIOUS VA~UE 
016407 035234 1610 00 5103 SBX1 AS WORK MAKE POINTER RELATIVE 
016410 016446 7410 00 5104 STX1 VAL.P AND STORE AS PO!NTER TO CURRENT ELEMENT 
016411 017034 23!:>0 03 5105 OF'AR1 L.DA O!if"S,DU GET fORCE TO STACK COMMAND IN AU 
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016412 012J7~ 7 0 iJ 0 QU ~106 lSXO AOU AND Ano AFTER CODE FOR CURHENT VALUF 
U16413 016446 2210 0 (,I 5707 LDX1 VAL.P GET POI~TER TO ~URRENT VALUE CONTROL RLOCK 
016414 035234 061n ou 5 7 (J 8 AUX1 A$WORK MAKE POINTER A~SOLUTE 
016415 000002 0540 11 5109 AOS 2,1 MAKE VAL.,LJE INCLUDE F'ORCE TO STACK COMMAND 
016416 77777 3 2210 o.s 5'11 n L,DX1 '!1'5, nu GET MINUS LENGTH OF VALUE CONTROL BLOCK IN XR - 1 

ENlJ OF' BINARY CARU OOUOU2~6 
016417 016446 0410 OU 5711 ASX1 VAL.P AND STEP TO N~XT ELEM~NT 
0H420 016445 0540 00 5712 AOS DPART UECREME~T NEGATIVE COUNT 
016421 016411 6010 00 5713 TNZ UPAR1 TRANSFER IF MOHF ELEMENTS TO DISPLAY VALUE 
016422 016447 2210 00 5714 LDX1 VAL.Pi GET SAVED POINTER TO OISP~AY VALUE CONTROL BLOCK 
016423 016440 7410 oo 5115 STX1 VA~P ANU RESTORE IT 
016424 035234 0610 QU 5116 ADX1 A$WORK MAKc POINTER ABSOLUT~ 
016425 012513 1000 eo 5717 TSXO DEL.WW C0M!:3lNE Of SPLAY INTO A SINGLE VALUE 
016426 016446 2210 00 5118 L.DX1 VAL.P GET POINTER TO VALUE CONTROL BLOCK 
016427 035234 0610 ou 5119 ADX1 OWORK MAKE POINTER ABSOLUTE 
016430 000001 23!>0 u 5120 L.DA 1,1 GET MOO! or DISPL,AY lN AU 
016431 000022 7710 oo 5721 ARI. 18 MOVE MOtlE TO AL, 
016432 016445 75:>0 OU 5722 STA DPART SAVE ro~ FUTURE USE 
016433 016512 0150 13.5 5'23 ADA 0$0JSP,f'lu ADO STA~f DISPL,AY COOE 
016434 012403 7000 llU 5124 TSXO INS AND INSER' tN FRONT OF DISPl.AY 
016435 016445 23!>0 DO 5725 L.DA l)PART GET MOO! or OISPL,AY IN Al.. 
016436 016515 01!:»0 eJ 5126 ADA 0$EDlSP,OU ADD END OISPl.AY CODE 
016437 012315 7000 llU 512? TSXO ADD ANO APO AfTER DISPLAY CODE 
016440 016446 2210 oo 5128 01-'AR2 1.ox1 YAl.P GET POJNTER TO VALUE CONTROL BLOCK 
016441 035234 0610 Q(,) 5129 ADX1 UWORK MAKE POINTER ABSOLUTE 
016442 777776 33!>0 07 5130 L.CA •2,IH,. GET '•1r 2l IN A 
016443 000002 05!>0 u 5131 ASA 2,1 AND ADD TO ri.oc, LENJ wnRo 
016444 016205 7100 00 5732 l'RA UC~ AND L.001' 

END or BINARY CARO OOU0021P 
016445 000000 000000 5733 DfilART ZERO 
016446 000000 oouooo 5134 VALP ZERO 
016447 000000 OOOOOG 5'135 VAL.P1 ZERO 
016450 000000 OOUOUG 5136 CNDX ZERO 

01U50 5137 CMeoE EQU CNDX 
016451 000000 000000 573e MNDX ZERO 

01t451 5139 PL.OC EQU MNOX 
016452 000000 000000 5140 MODE ZiRO 
016453 000000 oouoo~ 5141 MOOE1 ZERO 
016454 000000 000009 5142 MUDE2 ZERO 
016455 000000 UOUOOG 5143 MUDE3 ZERO 
016456 000000 oouooe 5'144 OPDEF' ZERO 
016457 000000 OOOOOQ 5145 CNT ZERO 
016460 000000 000000 5146 lH:CL.H ZERO 
016461 000000 000000 5747 UECL.1 ZERO 
016462 000000 00000(1 5148 lUNT ZERO 
016463 000000 ooooog 5149 ~El.f ZEiRO 
016464 000000 000001 5?50 Gl..BL ZERO u,1 
016465 000000 oooouc 5151 I.I.. ZERO 
016466 000000 OOUOOGJ 5752 GTYPE ZERO 
016467 000000 oouooo 5753 MK ZERO 
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01b47o 000000 77"1777 5754 1..1 NKO ZERO Oe•i 
000001 5'155 Ft; BOOl. 1 
000002 5156 n~ 8001. 2 
000004 5'157 PUEN 8001. 4 
000010 5'158 ZCOM BOOL. 10 
000020 5759 MCOM ~00\.. 20 
000040 5160 ~COL ~OOL. 40 
ooraoo 5?61 MCOL BOOL. 100 
000~00 5'162 ~SEM BOOL 200 
OOQ40U 5163 MSEM 800L. 400 

016471 000000 0110 00 5164 DO"'lE NOP 
016472 017160 7100 QO 5765 TRA 3SPASS3 GO TO PASS 3 

ENO Of BINARY CARD 00000h8 
016473 005564 71UO 00 5766 TRA PsPcTBL. GO PR!Nf OWT INTERMEDIATE POL.ISM CODE 
016474 000000 06000~ 5'167 CPR ZERO 
016475 000000 OOOOOQ 5'168 U~T ZEiRO 

5'169 OPER MACRO 
5170 IDRP #S, 
5171 OPER1 #i 
5172 IDRP 
5173 ti;NOM OPER 
5174 Oli6R1 MACRO 
5175 #l, Z~RO JUS.1#2 
5176 UASCI 2, #1 
5171 iNOM OPiR1 
5178 MEAD 0 

016476 5179 OTBL EQU • 01U76 5180 OPER C0Pf3) 1 DPEC3),LB~C1) 1 JUMPf1l 1 DlSPC2>1EOtSPC!> 1 ENTERf2,t END or BlNARY CARO OOUOOU9 
OUf>23 5781 OPER (GOT0<3t,Hlec2>> 
01031 5182 OPER (VOJDt2t.~GEN<2;,HGENC2~.cONff2,,Trc1,.cASEt1>.CASGN(2), 

ENP or BINARY CARD 00000290 
016:)56 5783 OPER CSELCTCt>1RSLCT<1>,ETC<2,,s~1,c2>.Nt~f2)1fS<1),ISNTt1,. 

END Op Bl NARY CARD OOUD0291 
016603 5184 OPER (TRUi<1t,PA~SE(1)1MSCW<t> 1 JONTYt3>,10NTECt)> 
016622 5185 OPER (PORMPCl>11DENTt3>,DENOfc3t 1 ASGN(2) 1 ASGNE(2)) 

END o, Bl NARY CARD 00000292 
016641 5786 OPER (~~C1) 1 ~LEC1),0E~V(2)) 

END or Bl NARY CARO ooogn:~2 5187 OPER CSRNGECt>16RNGEC1>,EPONl1t,RETNf2),i,DVC2t1iPDiC1)J 
OU67• 5188 OPER co~eN<1J,VSBCT<1>1V~WBCi>1~UPB(1)1VNLWB(1t1VEPTV(1)) 

END or BINARY CARO 000002Y4 
016716 5189 OPER CLWBC1).UPB,1>,r1x<1>,fLExl1),SUBf1>,BUS<t>1BOWND<t>) 

E;NP or Bl NARY CARP oooooi9' 
OU74J 5190 OPER CABUS<2t) 
016746 5191 OPER (DSuB<1J 1 DB~S(1)) 

ENU o, BINARY CARO 00000296 
5'92 HEAD B, M·,· 0 

016754 5193 OPER (PRJM<2t,STijCT(2),RE~(2,,DERErc2),ROW(2)1MMl<1t> 
u 016770 000000 000002 HUW ZERO J$ROW,2 
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016776 5,94 OPER (ROWE<2t) 
u 016776 000000 OOUOU2 tiUWE ZERO 3$ROWE 1 2 

017001 5?95 OPER (PRoC<2'•DEPR(2),UNIQN(2) 1 XFER(2)eEMPfYf.1)) 
ENU OF" BINARY CARD 00000297 

011020 5796 OPEH CMHEF<1t,CONE<1>,~AX(1).MA(1),FSCi)) 
ENl.l OF BINARY CARD OOU00298 

0170.37 5797 0 fBL.i: EQU * 5198 MEAD w 
400000 5799 VALUE BOOL 400()00 
200000 5!300 SKIP BOOL 200000 
lUQIJOO 5~01 N 1 l. BOOL. 1oonoo 
040000 5~02 PAR 800L. 040000 
02C>OOO 5A03 t;AL BOOL. 020000 
010000 5B04 VAC BOOL. 010000 
06QOOO 51\05 MUl..T ECU !-IAR•BAL. 
760000 5806 Ot;JCT EQU MULT+SKlP•NlL+VALU~ 
oo•ooo 5801 Ofi' 800L. 004000 
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5BOB TTL.S PASS 3 
5qo9 HEAD ~ 

4UOOOO 5,10 ~A BOOL. 400000 DENOTATION 
200000 5811 f' ~ 800L. 200000 OEHEFERcNCED VALUE IN REGISTER 
1uouou 5~12 H; BOOL.. 100000 VAL..UE IS STORED lN STATIC WORKING STACK 
040000 5813 f' u SOOL. 040000 VA~UE IS OFFSET,L.L. 
o~ouoo 5614 Ft: BOOL. 020000 VA~UE IS POJNTEO TO BV OFFSET,LL 
Ol.OUOO 5B15 n BOOL. 010000 OFfSET,LL JS IN L.OCAL. STACK 
OU4000 5!!16 fl.i BOOL. 004000 VA~UE lS IN REGISTER 
Ou2000 5817 rt-1 BOOL 002000 l A 1 8 J IS VALUE 
001000 5HB n 8001,. 0011rno VA~UE IS POINTED TO 8V I A, BI 
OOQ4UO 5819 f J 8001.. 000400 TEMPORARY ARRAY VALUE ON STACK 

5820 HEAD 3 1 1,.,R,O 
000016 5821 s BOOL. 16 
OIJ0(,117 5822 D aooi.. 17 

5823 MUD 3 
017037 000000 OOOOCJO 582~ Sfii' ZiRO 
017040 000000 OOUOOQ 5825 MAJ(S ZERO 
017041 000000 OOUOuQ 5~26 MAX ST ZERO 
017042 000000 uooooo 5e21 1-1. l NK ZERO 
017043 000000 oouooo 5828 DL.l.. ZERO 
017044 000001 oooouo 5629 L,STMK ZERO 1 
017045 000000 oououo 5e30 "1A~AM ZERO 

000004 5 .. 31 WI,, EQU 4 
017046 000000000000 5e32 MEG OCT o,o;o,o~o.oro,o,o 
017047 ooooooooouou 
017050 ooooooooouo1J 
017051 ooooooooouoo 
017052 ooooooooouou 
017053 ooooooooouoo 
017054 000000000000 

ENO Op BlNARY CARD 00001J2Y9 
01'055 ooooooooouoo 
017056 000000000000 
017057 000000 2210 00 5833 l..D L.DX1 0 
017060 000000 2220 00 5834 LDX2 0 
017061 000000 2230 00 5835 1.DX3 0 
017062 000000 2240 00 5e36 1.,0X4 0 
017063 000000 2350 00 5637 L.DA 0 
017064 000000 2360 00 5B36 l.DQ 0 
017065 000000 2370 00 5839 1.0AQ 0 
017066 000000 4310 00 5840 r1.o 0 
017067 000000 4330 OU 5841 OPl.D 0 
017070 000000 7410 OU 5842 ST STX1 0 
017071 000000 7420 OU 5843 STX2 0 
017072 000000 74.SO 00 se44 STX3 0 
017073 000000 7440 oo 5845 STX4 0 
017074 000000 75~0 00 5e~6 STA 0 
017075 000000 7560 00 5B~7 STQ 0 
017076 000000 75/0 OU 5!H8 SHQ 0 
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017077 000000 47UO 00 5~49 FSTH 0 
u171uo uooooo 45/0 ov 5~50 onn 0 
0171U1 ooooooooouu 5A ~)1 MUD UCT 11112,13,14t77,77,77,77,77 
017102 ooooooooou1~ 

ENU OF BINARY CARD 0000U3UO 
017103 oooooooono1.s 
0171u4 000000000014 
017105 00000000007/ 
017106 oooorioooou11 
017107 0000000UOU7/ 

017110 00000000007/ 
017111 000000000011 
u11112 000000001uoo 5~52 lNST OCT l00012000130Q0,40001010r01010 
017113 000000002oou 
017114 oooooooo3uou 
017115 UQ000000400U 
017116 ooooooooouou 
017117 ooooooovouou 
017120 ooooooooouou 
017121 ooooooooooou 
011122 uoooooooouou 
017123 017134 oouooo 5~53 Cl1AN ZERO X1 
017124 U17l,35 000000 5854 ZERO X2 
017125 017136 oououo 5~55 ZERO X3 
017126 017137 oououg 5e56 ZERO x~ 
017127 017140 oououo 5"57 ZERO XA 
017130 017141 OOOOUQ 5P358 ZERO XQ 

EN~ 0, BlNARY CARO OOU0UlU1 
017131 017142 OOUOUQ 5B59 ZERO XAQ 
017132 017142 OOUOUQ 5B60 ZERO XAQ 
017133 017142 oououo 5B61 ZERO XAQ 
017134 000000 000000 5B62 l( l, ZERO o,o 
0171.S5 000000 onoou1 5"63 X2 ZERO 0,1 
017136 000000 OOU002 5864 XJ ZERO 012 
017137 000000 oouooa 5865 l(4 ZERO 013 
017140 011144 oouou• 5866 XA ZERO XAQ114 
017141 017144 000005 5867 Xi.I ZiRO XAQ1, 5 
017142 017143 oouou• 5~68 XAQ ZERO -.1;4 
017143 011144 oooou'J 5~69 ZERO •·1~5 
017144 017145 oouout 5870 ua1 ZERO ••1;6 
017145 017146 OOOOU1 5871. ZERO •.i;7 
017146 000000 000010 5872 ZERO o.a 
017147 741000 OOOOOQ 5!173 STR ZERO STX•1•5S.210 
017150 742000 oooou1 5A74 ZEF(O STX•2•5S.211 
011151 743000 OOUOU2 5875 ZERO STX.3•5!212 
017152 744000 oouoo~ 5'376 ZERO STX•·ih5t213 
017153 755000 00000• 5~7? ZERO su·· 4 
017154 756000 oouou' 51'78 ZE!RO STQ·; 5 
017155 757000 OOU0U6 5879 ZERO SU0,6 
017156 470000 oouou1 5~80 ZERO f5TRa7 
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3 i"ASS 3 

ENU Of BINARY CARD 00000302 
017157 457000 OOUOlO 5"81 ZERO DFST,8 

017160 5882 STRE cau * ouuoo 5A83 NOP &001.. 011000 
2~0000 5884 L.UX 800L 220000 
740000 5885 STX BOOL 7'40000 
620000 5686 EAX 000L 620000 
6c4UOO :»A87 EAX4 ~001. 624000 
440000 5888 SXL 800L Hoooo 
060000 5e&9 AUX ~OOL. 060000 
100000 5890 CMPX 8001. l.OOoon 2.s,uoo 5891 1,.UA BOOL. 235000 
2.S6UOO 5~92 L.OQ 8001.. 230000 
2.s7000 5,93 ~IJ4Q 8001. 237000 
4!)1)000 5e94 ~Tl 8001.. 450000 
7:>~000 5895 SU 8001.. 755000 
756000 5896 STQ BOOL 756000 
7~7000 5897 :HAQ BOOL 757000 
6,nuoo 5A98 EU 8001.. 635000 
075000 5899 A IJ A 8001.. 075000 
1UOOO 5900 CMPQ 8001.. 116000 
4.S1000 5901 i;-1,.0 BOOL. 431000 
4'7000Q 5902 !J"STR BOOL 470000 
433000 5903 Of LO 800L. 433000 
4,1000 5904 Uf ST 8001.. 457000 
110000 5905 THA BOOL. 710000 
2HOOO 5906 SlN BOOL. 234000 
736000 5007 Wl.S 8001.. 736000 
6UOOOO 5ooe TLe BOOL. 600000 
6oiooo 5909 f NZ 9001.. 601000 
000001 5910 AU BOOL. 01 
OOQ003 5911 OU BOOL. Ol 
0U0007 5912 DL. BOOL. 07 
0U9004 5913 l c.; BOOL. 04 
000760 5914 OTF> 8001.. 760 

011160 017242 45UO 00 5015 PASS3 STZ CPNTR lNJTlALJZ! CODE POINTER 
017161 035234 4500 56 5916 STZ AS WORK 1 JD PAO BOT,OM Of WORKING STACK 
017162 005754 7170 00 51)17 XEO uwovr CMECK roR STACK oveRr1..ow 
017163 016464 23!:>0 00 5916 L.DA 2SGL8L GET NUMIER or L.ABEL.5 GENERATED tN AL 
017164 000022 73~0 00 5919 Al.S 

;:1.e1.,ou MOVE TO AU 
017165 035225 2210 ~.s 5920 1.ox1 GET POINTiM TO LABEL. TABLe CONTROL WORD 
01'7166 005663 70UO 00 5921 TSXO TULOC ALLOCATE SPACE tN LABEL. TABL.E roR ALL. LABSLS 
017167 016464 23>0 OU 5922 LOA 2SGLBL GET NUMIER or I.ABELS IN AL 
017170 000012 73!>0 DU 5923 Al.S 18•8 POSITION roR COUNT IN REPEAT 
011171 000000 6200 Q> 5n4 EAXO 01AL PUT COU~T IN XR • O 
017172 000001 1750 07 5925 SBA 11DL MAKE EN! eWECK WORK HIGHT 
01'7173 000000 5202 01 5926 PAS3R RPTX .1 STORE ZERO 
017174 uooooo 4500 u 5927 STZ 0,1 T~ROUGHOUT ~ABEL TABL.E 
017175 000001 17>0 0.S 5928 SBA 1,"'Clu DECREMENT 256 COUNTEH 
017176 017173 6050 00 5929 TPL. PAS3H TRANSFE~ tr MORF To ZERO our 
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.3 PASS 3 

017117 627000 23,0 07 5930 L.DA •0627006, Ol,. GET EAX 0 1 H COMMAND 
0112uo 017474 7000 00 5931 lSXO GAU PAD BOTTOM OF GENERATED lNSTRUcTlONS 
011201 000004 63,0 00 5932 EAA 4 GET L.ENGHI OF MSCW IN All 
0172U2 017037 75'0 0 u 593:5 STA SP AND STO~E AS INITIAL. STACK POINTER 
017203 016470 'l2l.0 ou 5934 1.XL.1 ~$1..INKQ GET POINTER TO LLO CHAIN OF DECLARATIONS 
017204 023212 75UO QU 5935 STC2 SRNGX SAVE RETURN 

i:NU OF BINARY CARD OOU003U..S 
017205 023175 71.UO OU 5936 TRA SRNG1 GO MAKE BhOCKS FOR ALL LLO VALUES 
017206 017242 7200 OU 5937 l-'A93\.. L. Xl.O CPNTR GET CURRENT CODF. POINTER IN XR • o 
017207 035224 0600 00 5936 ADXO HCOOE MAKE POINTER A~SOLUTE 
017210 000000 23'0 10 5Q39 L.OA 0 IQ GET NEXT CODE WoHD IN A REGISTER 
017211 017217 C>OUO OU 5940 TZE PAS3E TRANSfE~ Ir END OP PASS 3 TO CLF.ANUP 
017212 017045 75,0 00 5941 STA PAR AM STORE CODE WORD IN STANDARU LOCATION 
lJ17213 uooooo 22UO Ol 5942 1..Dl<O OaAU GET AOURESS OF APPROPRIATE ROUTINE IN XR • 0 
017214 uooooo 7000 10 5943 TSXO o,u AND TRANSrER TO APPROPRIATE SUBROUTINE 
017215 017242 0540 ou 5944 ADS CPNTR INCREMENT CODE POINTER 
017216 017206 1100 au 5945 TRA f->ASJL. AND L.OOP 
017217 035225 7210 00 5Q46 PAS3c L,XL.1 T $l., R L. GET LENGT~ OF L.ABF.L. TABLE IN XR • 1 
017220 035225 0610 ou 5947 ADX1 T$L.81... ADD L.OCATION TO GET POINTER TO ENn OF TABLE 
017221 000001 33'0 'U 5946 L.CA -1,UL GET A MINUS ONE 
017222 000000 75'0 u 5949 STA 011 ANU STO~E AT END OF LAB~L TABLE 
017223 035225 2210 00 5950 1.DX1 Ul..Bl. GET POl~T~M TO START OF LABEL. TA&LE 
017224 000001 0610 OJ 5951 PL,t ADX1 1,ou STEP TO NEXT ENTRY IN LABEL TABLE 
017225 000000 7220 u 5952 1,,Xl.2 011 GET VAl.UE or LABEL IN XR 9 2 
017226 017241 6040 00 5~53 TMI PL.5 TRANSPE- IV Al ENO OF LABEL TABLE 
017227 000000 2230 u 5954 L,DX3 011 GET ADD~ESi Qt rJRST INSTRUCTION WITH L.ABEL. 
017230 017224 6000 Ou 5955 P-1.,3 TZE PL3, TRANSre~ !F NO MORE INSTRUCTIONS WJTH THIS LABEL 
0112.31 017234 7430 OU 5956 STX3 PL.4 SAVE VA~UE Or ADDRESS or INSTRUCTION 
017232 035226 06.SO 00 5957 ADX3 TS GEN GET ABSOLU'E ADDRESS OF INSTRUCTION TO MOOIFV 

ENP Of' BINARY CARD 00U0UU4 
017233 000000 62~0 1.2 5958 EAX4 012 G~T VAi.OE ar LABEL IN XR • 4 
017234 000000 1640 OJ 5959 PL.4 SBX4 •• 1 DU MAKE LABEL RELATIVE TO INSTRUCTION ADDRESS 
017235 000000 22~0 u 5960 L.OX5 o,3 GeT AOD~ESS or NEXT INSTRUCTION USING THIS LABEL 
017236 000000 7440 '.$ 5961 STX4 013 STORE LABE~ IN CURRENT INSTRUCTION 

017237 000000 6230 1' 5962 EAX3 U,5 MAKE NE~T INSTRUCTION ADDRESS CUHRENT 
017240 017230 7100 eu 5963 TRA PL.3 ANO 1.00lt 
017241 024720 7100 GO 5964 ~1.5 TRA ETYP COMPILAf fON COMPLETE • GO TO LOADER 
017242 000000 oouooo 5965 CPNTH ZERO 
017243 777777 71UO go 5966 STRCT TRA $ERROR 
017244 777777 11uo ou 5967 Mt:f TRA 5ERROR 
017245 177717 71uo eo 5966 MM! TRA SERR OR 
017246 777777 7100 00 5969 PHOC TRA SERROR 
017247 177777 71.UO QO 5970 Xf'ER TRA 5ERROR 
017250 777777 7100 00 5971 El'iPTY TRA iERROR 
017251 017254 7•uo eo 5972 OP STXO OP)( SAVE RETURN 
017252 022241 1000 00 5973 rsxo l Dl:;NT GET OPE~ATOR AS PROCEDURE IDENTlF'IER 
017253 023516 70U0 00 5974 TSXO MSCW MARK TH! STACI< TO PREPARE F'OR OPERATOR ENT RV 
017254 000000 HUO 00 5975 OP>< TRA .... ANO RETUR,. 
017255 017045 721.0 OU 5976 OPE 1..XL.1 PAAAM GET POINTU~ TO DEPINITION or OltElh TOR 
017256 017344 HUD 00 5971 OPEO STXO OPEX SAVE RETURN 
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J PASS 3 

017257 035220 0610 00 5978 ADX1 UDEr MAKE DEr!NlTlON POINTER ABSOLUTE 
0172bO 000002 2210 u 5979 LDX7 2 ! l. GET MODE nr OPERATOR 

END OF" BINARY CARD OOUOU305 
017261 017354 7470 OU 5980 STX7 OPEM AND SAVE OPERATnR MODE FOR FuTuRE uSE 
017262 000003 22~0 11 5981 L.DX2 3,1 GET POI~TE~ TO ~ACRO FOR THIS OPERATOR 
017263 011424 7420 ou 5982 STX2 NXT A~D STO~E roR MACRO PROCESSOR 
017264 035234 2260 00 5983 L,DX6 OWOHK GET POINTE~ TO ENO OF WORKING STACK 
017265 000004 16b0 g,.s 5984 SBX6 Wl,., l)U GET POINTER TO LAST ~LOCK IN WORKING STACK 
U1'7266 017345 7000 OU 5985 TSXO OPES MAKE VA~UE AVAILABLE TO MACRO PROCESSOR 
017267 017431 75~0 00 5986 STA tHDOR STORE A~ORESS or VA~UE 
017270 017426 l5b0 OU 5987 Sl'Q l:ff LAG STORE F~AG FOR ACCUMULATOR 
017271 017354 2270 OU 5988 I.OX? OPEM GET MODE or OPERATOR 
0112?2 010630 7000 00 5989 TSXO UXF'ER MAKE MOOE POINTER UNIQUE ANO ABSOLUTE 
017273 777777 22UO 1l 5990 1.DXO •11? GET LENGT~ OF MOOE IN XR • 0 
017274 000003 1000 03 5991 CMPXQ 31 i)U JS IT A PROCEDURc WITH ONE PARAMETER 
017275 017303 60U0 QO 5992 TZE OPE1 TRANSFER !~ UNARY OPERATOR 
011276 000004 l6bO o~ 5993 SBX6 wL,oU GET POl~TER TO SECOND TO ~AST BLOCK 
011277 017345 70U0 OU 5994 TSXO OPES MAKE VA~UE AVAILABLE TO MACRO PROCESSOR 
017300 017430 75~0 OU 5995 SU AA DOR STORE A~ORESS OF VALUE 
01'1301 017425 15b0 ou 5996 STQ APl.AG STORE F~AG ,OR ACCUMULATOR 
011302 021007 7000 00 5997 TSXO OE~V DE~ETE A BLOCK FROM THE WORKING STACK 
017303 021001 70U0 OU 5998 0"1E1 TSXO UEl.V DE~ETE l gl,.OCK FROM THE WOR~ING STACK 
017304 017354 2270 OU 5999 L.OX7 OPt:M QET MOD! O~ OPERATOR 
017305 010630 7ouo eo 6000 TSXO ASXf'ER MAKE MOQE POlNTFR U~IOUE AND ABSOLUTE 
U11306 777717 0670 17 6001 ADX7 •11? GET POINTER TO FND OF OPERATOR MODE 

END or BINARY CARD OOUOOID6 
011307 177717 2270 17 6no2 L,DX7 •117 GET MODI OF RESULT Of OPERATOR 
011310 020377 70UO 00 6no3 TSXO MBl..K MAKE A BLOCK FOR THE RESULT 
017311 000001 23,0 1~ 61)0~ L,DA 116 GET ADD~ESS or STACKED RESU~T JN AU 
(J17312 000000 b3~0 01 6005 EU UtAU ZERO OUT AL, 
017313 00001? O?'O 07 6006 ADA O,DL ADD 0 RIGISTER MOOJrlCATlON 
01'1314 017432 75,0 00 6007 STA TAD DR AND STO•E AS TEM~ ADDRESS 
017315 000010 2220 u 6"08 L.DX2 81Du GET EAQ REGISTER CONTROL NUMBER 
017316 017637 1ouo eo 60U9 TSXO GET ANO MAK! ALL OTMER USE Of lT TaRMINATE 
017317 000010 22ii!O U 6010 L,DX2 81Du GET EAQ REGISTER CONTROL NUMBER 
011320 011121 7000 (JO 6011 TSXO OR AND REL.!ASE l T 
017321 017401 7ouo eo 6012 TSXO MAC CA~~ MACRO PROCESSOR 
017322 017427 2:HO OU 6013 SZN Tf°l..AG SEE IP ~ES~LT lS STACKED OR IN ACCUMULATOR 
011323 017326 6000 OU 6014 TZE OPE2 TRANSrE- I~ RESUL.T IS IN REGISTER 
017324 100000 22!:>0 g;s 6015 1.DX5 ssfc1Du GET STACKED VALUE BIT 
017325 017343 71UO GU 6016 TRA OPE3 ANO GO fO STORE IT 
017326 000000 7270 16 6l'l11 OPE2 1,.XL, 7 016 GET MOD! or RESULT 
017327 010630 1000 eu 6018 TSXO OXF'ER MAKE MOeE POINTER UNIQUE AND ABSOLUTE 017330 035216 1670 OU 6019 SBX7 TS MODE MAKE lT REL.ATIVE 
017331 017355 2210 QJ 6020 L,DX1 OPE'T 1DU GET ADD•ess or START OF TABLE f N XR • 1 017332 024300 5202 "2 6021 RPT OPETEl2•0PET/2,2,TZE SEARCM FOR MOOE IN TAB~E 
017333 000000 l.070 u 6022 CMPX7 011 COMPARE MOOE WITH TABLE ENTRY 
017334 777777 6010 CIO 6023 TNZ SERROR MODE NOf IN TABLE ... MACRO ERROR 

ENLJ or BINARY CARD 00000307 
017335 777776 23~0 u 6t'l24 L.DA ... 2•1 GET STORE INSTRUCTION IN AL 
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3 PASS 3 

0173..56 777777 .57,0 07 6Q25 ANA -1,nL LERO OUT AU 
017 3.37 000003 75~0 16 61'26 STA 3,6 ANO STORE lN VALUE BLOCK 
017340 77777l 221!0 u 6n27 L.0X2 -1.1 GET REGISTER CONTROL NUM~EA FOR V ALlH:'.: 
017341 U17637 7000 00 6028 TSXO GET ANO ALLOCATE REr,lSTER FOR VALUE 
017342 0040ClO 22'0 OJ 6n29 L,0X5 ~'tifG,DU GET VAl..UE lN ACCUMUl.AlOP RJT 
017343 000000 74'0 16 6!'130 Ul"E3 STX5 0,6 STORE f"l,.AGS l N BLOCK 
lJ17344 000000 l1UO QO 6031 Ul"EX TRA ** ANU EXIT' 
017345 017353 ""4 u 0 QU 6n32 Ol"ES STX CJ OPESX SAVE RETURN 
U17346 020204 70U0 OU 6033 TSXO MVA MAKE VALUE AVAILABLE 
017347 017352 71U0 OU 6034 TRA OPES1 TRANSFER IF VAl,.llE JS IN ACCUMULATOR 
017350 000000 2300 OJ 61'135 L.DQ o,ou GET NOT JN ACCUMULATOR FLAG 
017351 017353 71lJ0 00 6n36 TRA OP~SX AND RETURN 
0173'2 000001 23b0 QJ 6!'137 U!JES1 1..rlQ 1,uu uET VAL.UE JN ACCUMUL.ATOR FLAG 
017353 000000 7100 00 6~38 O!JESX fHA *4t AND RETURN 
0173~4 000000 oouoog 6039 U~EM ZERO 
017355 000003 75bOuo 6!'140 O~ET ZERO M$gOOL. 1STQ 
U17356 000005 23b0UO 6041 ZF.RO 5 1 LOQ 
017357 000005 7500UO 6042 ZERO M$CHAR 1 STQ 
017360 000005 2360UO 6043 ZERO 5, l..DQ 
017361 000007 756000 6!'144 ZERO M$lNT,.5fQ 
017362 000005 236000 6045 ZERO 5,1.,0Q 

END OF' BINARY CARD 00000~0~ 
017363 000011 410000 61H6 ZERO M$REAL 1 FlSTR 
017364 000007 431000 6!'147 ZERO 71F'LD 

017365 000014 75t.>OOO 6048 zERO M$~JTS 1 STQ 
017366 000005 236ouo 6049 ZERO 5,1,.0Q 
017367 000016 7560UO 6rl50 ZERO MSBVTES• STQ 
017370 000005 236000 6n51 ZERO 5,L.oQ 
017371 000020 757000 6052 ZERO M$L.!NT 1 STAQ 
017372 000006 237000 6053 Z6AO 611.DAQ 
017373 000022 457000 6054 ZERO M$~REAl,.;OF'ST 
017374 000010 43JOOO 6n55 ZERO a,on.o 
017375 000025 757000 6056 ZERO M$l.AITS1STAQ 
011376 000006 23700'1 6l'l57 ZERO 6 1 ~0AQ 
017377 000027 7570UO 605B ZERO MSL.BYTS1 STAQ 
017400 000006 237000 6!'159 ZERO 6 ,l.,OAO 

017401 6060 O~ETE EQU • 
017401 017423 7400 00 6l'6l, MAC STXO MACX SAVE RETURN 
017402 017424 6:5~0 56 6062 MACO EU NXT;IO GST ADDRESS or NEXT WORD !N MACRO 
017403 035231 01,0 00 6063 ADA nzzz MAKE AD~RESS ABSOLUTE 
011404 000000 23:>0 01 6064 L.DA OtAU GET NEXf WORD or MACRO JN A REGISTER 
011405 000000 63b0 O!> 6tl65 EAQ 01AL MOVE OPCODi TO OU 
017406 000033 n~o oo 6066 QRI,. 9•18 MOVE OPCODE TO CL. 
017407 000760 1160 07 6n67 SBQ 0 Tp·; DL SUBTRACT LOWEST S~EClAL OPCODE 
017410 000006 uoo g7 6068 CMPQ OPT6•0P•, DL. 

END Op BINARY CARD 00000~09 
017411 017433 6020 Of> 6tl69 TNC OPT','QL TRANSrER TO SPEclAL ROUTINE IF SPEctAL OP cODE 
017412 760337 6200 01 6tl70 EAXO •OhB, AU GET AODAESS MINUS LOWEST SpECIAL ADDRESS !N X ~ 0 
017413 000003 1000 OJ 6('171 CMPXO OTAsE.O,AB 1 0U SEE lP ADDRESS IS SPECIAL 
017414 017441 6020 HI 61'72 TNC OTAs 1 o TRANSPER TO SPECIAL ADDRESS ROUTINE IF SPECIAL 
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017415 OOOl,00 31~0 07 6n73 MAC1 CANA •0100 1 Dl. CMECK lNSTRUCTION roR STOP 8IT 
017416 017421 6010 00 6074 TNZ MAC2 TRANSrE- IP STOP BIT IS ON 
017417 017474 70U0 00 6075 TSXO GAD ADD CONTENTS Of A REGISTER To oUTPijT CODE 
017420 017402 11uo gu 6076 TRA MA Co AND l.OO• TO PICK UP NEXT WORD 
017421 OOOl,00 67~0 g7 6n77 MA02 ERA =0100.oL. TURN Orr STOP 8tT IN A REGISTER 
017422 017474 1000 DO 6ri7B TSXO GAO ADD CONfENTS Of A RiGISTER TO QUTP~T c:ooe 
017423 000000 11uo GJU 6079 MACX TRA •• AND RETURN 
017424 000000 000000 6~80 NXT lERO 
017425 000000 oouooe 6081 AF l.AG ZERO 
017426 000000 oououu 6082 ld~~l.AG ZERO 
017427 000000 00000; 6083 Tfl,,AG ZSRO 
017430 000000 oououe 6084 AA DOR ZERO 
017431 000000 OOUOOQ 6085 BA DOR ZERO 
017432 000000 ooooue 6086 TAOOR ZERO 

011433 6087 OPf EQU .. 
017433 017444 11uo eo 608B l[A TRA IPA1 BRANCM lF' A OPERAND IS IN ACCUMUl.ATOR 
01 '1434 017447 1iuo eo 6089 lNA TRA INA1 8RANCM u· A OPERAND JS NOT IN ACCUMULATOR 
017435 017452 71uo tu 61'90 H~B TRA 1ra1 BRANCM l F' 8 OPERAND IS IN ACCUMUl.ATOR 
017436 017455 7100 00 6091 INB TRA INB1 BRANCl-I f,, B OPERAND is NOT lN ACCUMULATOR 

END or BlNARY CARP OOUOOiUO 
017437 017460 11uo eo 6092 JMrlt TRA JMli'1 UNCONDITIO•AI. JUMP 
017440 017423 71uo uu 6093 5TOP TRA MAC)( EXIT MACRO P~OCESSO-

OU441 6094 Of-ITE iQU • 
011441 6095 OJAB iQU • 6096 HEAD 3,z 

017441 017-163 1100 eo 6097 A TRA A1 1.EfT OPIRAND If NOT IN ACCUMUl.ATOR 
011442 017466 'l1UO UO 6098 8 TRA 81 HIGMT O•ERAND Ir NOT lN ACCUMULATOR 
017443 017471 11uo eo 6099 T TRA h. TEMPOAARV STOAAGi I' NOT !N ACCUMULATOR 

6100 MEAD 3 
017444 6101 CUBE EQU • 017444 017425 2340 OQ 6102 l~Al SZN AF'l.AG SET INDICATORS ON A ACCUMU~ATO~ 'LAG 

017445 017402 6ouo eo 6103 TZE MACO TRANSPEI tr NOT IN ACCUMULATOR 
01'1446 017460 1100 eg 6104 TRA JMP1 GO TO JWM~ ROUT!Ni 
017447 017425 2340 00 6105 lNi1 $ZN AP'l.AG SET INDICATORS ON A ACCUMULATOR f'LAG 01'1450 017402 6Cl0 00 6106 TNZ MACO TRANSre• ., IN ACCUMULATOR 
017451 01H60 1100 ~o 6101 TRA JMP1 GO TQ J~M~ ROUT!NE 
017452 011426 23 .. 0 D(J 61.,08 1'81 SZN an.AG S~T lND CATOR8 ON 8 ACCUMULATOR F'LAG 
011453 011402 6000 00 6109 TZE MACO TRANSrER tr NOT IN ACCUMUl.ATOR 
01'1454 017460 7100 CID 6110 TRA JMP1 GO TO JWMP ROUTINE 
01H~5 01? .. 26 2~40 00 611~ lN81 SZN BF'l.,A Cl SET INDICATORS ON B ACCUMULATOR F'LAG 0174 6 011402 6010 00 611 TNZ MACO TRANSPcM I' IN ACCUMUL.ATOA 
011457 017460 7100 eo 6113 TRA JMP1 GO TO JWMP ROUT!Ni 
017460 177717 6UO U 6114 JM1'1 EAA •11AU CORRECT roR INCREMENTING 'AL.LV WORD Af"TER F"ETcM 
01'1461 OiH24 05'0 OU 6115 ASA NXT ADD TO TAL.L.V TO CAUSE REL.ATlVE JUMP 
017462 017402 7100 GU 6116 TRA MACO AND CONU NWE 
01'1463 777777 3750 Q7 6U7 A1 ANA •11nL. ZERO OUT AEDRESS 'IELO 
017464 017430 ono oo 6118 ADA AA DOR ADD A A~DRESS WITM INDEX REGISTER 

END or BINARY CARD OOU003U 
017465 011415 11UO 00 6119 TRA MAC1 TRANSrEA TO CONTINUE PROCESSING 
017466 771717 31~0 ~7 6120 "1 ANA e1,DL. ZERO OUT AODRESS f li~O 
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3 PASS 3 

017467 lJ17431 07::>0 OU 6t21 ADA tsADnR ADU 8 A~D~ESS wtTM INOEX REGJSTEH 
017470 017415 '11u0 tlU 6122 THA MAC! TRANSFE~ TO CONTINUE PHOCFSSJNG 
U17471 777777 37!:>0 Q., 6123 Tl ANA .,.1, Dl.. ZEHO OUT ADOHESS FIELO 
017472 017432 U7'0 00 6124 ADA TA UDR ADD T ADDRESS WITH INDEX REGISTER 
017473 017415 71UO QU 6125 TRA MAC1 TRANSFE~ TO CONTINUE PRCCESSJNG 
017474 017505 7'4U O OU 6126 !.iAO SfXO GAUX SAVE REfURN 
017475 017506 75!:>0 OU 6127 STA GAUT SAVE WO~D TO BE AODEU TO GENERATED CODE 
017476 035214 16b0 QU 6128 SBX6 T$WORK MAKE WORKING STACK POINTER RELATIVE 
017477 000000 6J!:>O 00 6129 EAA 111'11 GET NUMBER or WORDS TO ADD MINUS ONF IN AU 
017500 0352:?6 2210 '1.S 6130 ~DX1 T$GEN,DU GET POfNTER TO GENERATED CODE TABLE COHTROl.. WORD 
017501 005663 7000 00 6131 TSXO TULOe A~~OCATE ONE WORD lN GENERATED CODE TABLE 
017502 035214 0600 00 6132 ADX6 T$WOHK MAKE wo•KING STACK POINTER ABSOLUTE 
017503 017506 23!:>0 00 6133 L.DA GAOT GET WORD TO Bi ADDED 
017504 777777 7550 u 6134 ~TA •1 d. ANO STO•E AT END or GENERATED CODE TABLE 
011505 000000 7100 00 6135 GADX TRA •• AND RETURN 
017506 000000 000000 6136 GAOT ZERO 
017507 017513 7~UO 00 6131 GAOL. STXO GADLX SAVE RE,URN 
017510 017516 75:>0 OU 6t38 STA GAULT STORE flt.LY WORD TO CODE 
017511 017516 2350 56 6139 GAOL.O L.DA GADLT,ID GET NEXT WORO TO ADD TO GENERATED CODE 
0175t2 017514 ~070 00 6UO T TF' GADL1 TRANSFER I' TMERE IS ANOTMiR WORD 

f:ND OF' BlNARY CARO 000003J,2 
017513 000000 7100 ,0 6141 CiADLX TRA ** NO MQRE WORDS To ADD SO EXIT 
017514 017474 70UO ,0 6t42 GADL.1 rsxo GAD ADD wo~• TQ GENERATED COD6 
017515 017511 7tUO QU 6143 TRA GAULD ANO L,OO• 

017516 OQOOl'IO OOU00\1 6144 GADL.T ZERO 
017517 017600 Huo rao 6145 MOVEB STXO MO VEX SAVE RE•URN 
017520 017602 75'10 00 6146 STAQ MOVET SAVE SO~RCi AND OESTINAllON ADDRESSES 
017521 010630 7000 OD 6147 TSXo UXF'ER M•KE MO~E POINTeR UNIQUE A~D ABSOLUTE 
017522 777777 7210 t1 6t4e 1,.Xl,.7 •117 GET ~ENITM or VAl,.UE IN XR • 7 
017523 017600 6000 90 610 TZE MO VEX ijO TO EXIT Ir NOTM!NG TO MOVE 
017524 177777 6200 11 6150 EAXO •111 GiT NUMBER or WORDS TO ~OVE .1 IN XR • 0 
017525 017602 o•oo eo 61'1 ASXO MO VET MAKE soaRce POlNTiR PnINT TO END or VA~UE 
017526 017603 0400 CJO 61,2 ASXo MOvET•1 MAKE OE$TINAT!ON ~OINTER POINT TO END or VALUE 
017527 771717 22UO O~ 61'l 1,.0XO .. 1,ou GET ADD•ess INCREMENT FOR MOVE 
017530 0175'41 7100 00 6154 TRA M0VB1 AND GO YO MOVE ROUTINE 
017531 017600 7400 OU 6155 MOVE STXO MOVeX SAVE RETUR~ 
017532 017602 7570 gg 6156 STAQ MOVET SAVE 90WRCE AND DESTINATION ADDRESSES 
017533 01?602 11(>0 00 61'1 CMPQ MO VET ARE sou•cfi ANO DESTINATION AODjESSES T~E SAME 
017534 017600 6000 OU 6158 TZE MO VEX ves • Rnus~ 
017535 010630 70U0 UO 61'9 TSXO UXF'ER MAKE MODE POINT~R UNlOUf AND ABSOLUTE 
017536 777777 7270 17 6160 ~XL. 7 •117 GET ~iNITM or VAi.LIE IN XR • 7 
017537 017600 6000 00 6161 TZE MO VEX GO TO 6XIT I, NOTM!NG TO MOVE 
01 nHo 000001 2200 O;J 6162 1.DXO 1,ou GET ADD-ESS INCREMENT roR MOVE 

END or BINARY CARO OOU00i13 
017541 017604 74UO DO 6163 MOVB1 STXo MOVED ANO STO•E JN MEMORY 
011542 017605 45UO GU 61U STZ MOVE; lNITlAL.IZ& RESToRe A REGlSTiR ,LAG 
017543 017053 2200 OU 6165 L.DXO RmG•5 GET Q ~IGISTiR USi WORD 
017544 017552 6010 OU 6166 TNZ MOVE1 TRANSre• ,, Q REGISTcR IS lN USE 
017545 236000 23~0 07 6161 L.DA L.DGr1 DL. GiT ~DQ INSfRUCTlON 
017546 017602 os'o oo 616e ASA MO VET AND ~UT IM SOURCE ADDRESS WORD 
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017547 7560t'O 23!>0 01 6169 I.DA STQ,.DL GET STQ INSTRUCTION 
017550 017603 05::>0 00 6170 ASA MOVETitl ANU PUl IN DESTINATION ADDRESS WORD 
017551 017563 71UO QU 6171 TRA M0VE3 GO GENE~ATE MOVE INSTRUCTIONS 
0175~2 017052 2200 00 6172 MUVE1 \.,DXO HEli•4 GET A REGISTER USE WORD 
017553 017557 60U0 OU 6173 TZc MOVE2 TRANSrE~ If A RFG!STER IS FREE 
017554 017606 23::>0 00 6174 L.DA STAT GET STA TEMP tNSTRUCTJON 
1.117555 017474 7ouo au 6175 TSXO GAO ANO PUT IN GENERATED CODE 
0175:>6 017605 75UO OU 6176 STC2 MOVEF SET fl.AS TO RESTORE A REGISTER 
017557 235000 23!>0 07 6177 MOVE2 l..DA 1..DA, DL GET ~DA INSTRUCTION 
017560 017602 05::>0 00 6178 ASA MO VET ANO PUT IN SOURCE ADDRESS WORD 
017561 755000 23!>0 07 6179 I.DA STA, DL GET STA lNSTRUCTJON 
017562 017603 05'0 DO 6t80 ASA MOVET+1 AND PUT IN DESTINATION ADDRESS WORD 
0175b3 017602 23~0 ou 6181 MUVE3 l..DA MO VET GET sou~cE tETCH INSTRUCTION 
017564 017474 70UO OU 61,82 TSXO GAU AND ADD TO GENERATED CODE 
017565 017603 23!>0 00 6183 1,,DA MOVET•1 GET DESTINATION STO~E INSTRUCTION 
017566 017474 7ouo ou 61b4 TSXo GAO AND ADD TO GENERATED CODE 

END or BINARY CARO 00000314 
017567 017604 22uo au 6185 l,,OXO MOVED G~T MOV5 INCREMENT IN XR • O 
017570 017602 04UO OU 6186 ASXO MO\IET lNCREME~T SOURCE PETCH INSTRUCTION 
017571 017603 0400 llJU 6187 ASXO MOVET•1 INCREME~T DESTINATION STORE INST~UCTION 
017572 000001 1670 QJ 6188 SBX'1 1,ou DECREMENT ~UMBER OF WORDS ~EFf TO MOVE 
017573 017563 603,.0 oo 6189 TNZ M0VE3 TRANSPE~ tr MORE WORDS TO MOVE 
017574 017605 23140 OU 6190 SZN MOVEf c~~CK ~&STQRE A REGISTER r~AG 
017575 017600 6000 OU 6191 TZE MO VEX TRANSPER Ir NOTHING TO RESTORE 
017576 017607 23~0 nu 6192 I.DA !,.OAT GET ~DA TEMP INSTRUCTION 
017577 017414 7000 00 6193 TSXO GAO AND ADD TO GENERA,ED CODE 
017600 000000 7100 00 U94 MU VEX TRA <Sttt 

017601 ooooooouoo1 
011602 6195 EVEN 

017602 000000000000 6196 MU VET OCT o~o 
017603 ooooooououou 
017604 000000 oououo 6197 MOVED lliRO 
017605 000000 oououo 1)198 MUVEF" 4'.ERO 
017606 000046 75!>0 oo 6199 STAT §U 38 $#$# TEMPORARY LOCATION 
017607 000046 23~0 00 6200 L.UAT L.DA JS ##$# TE~PORARV LOCATION 
017610 000004 6220 OU 6201 GA EAX2 4 GET POINT&R TO A REGlSTfR CONUOL. WORD 
017611 017637 HOO OU 6202 'fRA llET AND GO AL~CCATE REGISTER 
017612 000005 6220 00 6203 GY EAX2 s GET POINT~R TO Q REGJSTER CONTRO~ WORD 
017613 017637 7:LUO OU 6204 TRA GcT AND GO AL~OOATE REGISTER 
017644 000006 6220 QC 6205 GAQ EAX2 ~ GET POINTE~ TO AQ REGISTER CONTROL WORD 

ENP 0, BlNARY CARD 00000115 
017615 017637 1100 00 6206 TRA GET AN(.) GO AL~OCATE REGISTER 
017616 000001 6220 OU 6207 GEA EAX2 7 GET POINT!~ TO EACQ) REGIST6R CONTROL WORD 
017617 017637 7100 00 6208 TRA GET AND GO ALl..OCATE REGISTER 
017620 000010 62~0 OU 6209 Gt:AQ EAX2 8 GET POINTHR TO FAQ REGISTER CONTROL WORD 
017621 017637 7100 OU 6UO TRA GET ANP GO ALLOCATE REGISTER 
017622 000000 22io OiS 6211 GXR L.DX1 o,ou GET POINTER TO PlRST X REGISTER CONTROL. WORD 
017623 777717 2230 Q.J 6212 L,,OX3 •1, OU GET MAX NUMBER IN XR a 3 
017624 017046 10JO U 6213 GXR1 CMPX3 REG,1 CMECK CURRENT R~G!STER FOR ~EAST RECENT USE 
017625 017630 6020 00 6214 TNC GXH2 TRANSfE- J~ NOT ~EAST RECENT USE 



017626 U17Q46 22JO 11 
U17627 800000 b?.~O 11 
017630 000001 0610 o~ 
U17631 U00004 1010 OJ 
017632 017624 6~10 ou 
017633 011101 23~0 1~ 
017634 017664 75,0 oo 
U17635 017112 23~0 tc 
017636 017663 75~0 00 
017637 017662 7400 00 
017640 017046 6200 1~ 
017641 017651 74UO QO 
017642 017123 6200 12 

ENP or BlNARY CARD 00000316 
017643 017652 74UO OU 
017644 017046 22JO 1~ 
017645 017647 60UO Qu 
017646 017730 7000 QO 
017647 000000 62UO 16 
017650 035214 1600 eu 
017651 000000 74UO 9U 
017652 UOOOOO 2210 OD 
017653 000000 72~0 11 
017654 017046 2340 1~ 
01?655 u17660 6010 oo 
017656 400000 2200 03 
017657 017046 7400 12 
017660 000000 2210 l1 
017661 01?653 6010 00 
011662 000000 11uo ou 
017663 000000 000000 
017664 000000 oouooo 
017665 017672 7400 00 
017666 200000 30~0 u 
017667 017611 60U0 00 
017670 017707 70UO QU 

EN~ or B!NARY CARD OOU00~11 
017671 171777 36>0 OJ 
011672 uooooo 1100 00 
011673 017706 1~uo eo 
011674 004000 3050 Q~ 
011675 017700 60UO 00 
017676 011101 7000 00 
017677 017705 7100 OU 
011100 003000 30~0 03 
017701 017705 6000 00 
017702 000017 3760 07 
017703 777767 6220 Q6 
017704 017721 7000 00 
017705 770777 36'0 OJ 

6~15 
6216 
6217 GXR2 
621B 
6219 
6220 
6221 
6222 
6223 
6224 Gl::T 
6225 
6226 
6227 

622B 
6229 
6230 
6:?31 
6232 GXR3 
6233 
6234 QXR4 
6235 r.1XR5 
6236 CIX~6 

6237 
6238 
6239 
6240 
6241 GXR7 
6242 
6243 GXRX 
6244 •HEGl 
6245 XHEGM 
6246 Cl.1 
6247 
6248 
6249 

6250 CL.11 
6251 c1.1x 
6252 CL.3 
6253 
6254 
6255 
6256 
6257 Cl..31 
6258 
6259 
6260 
6261 
6262 CL,32 

~DX3 

EAX2 
ADX1 
CMPXl 
TNZ 
lo.DA 
STA 
L.DA 
STA 
STXO 
cAXO 
STXO 
EAXO 

STXO 
L.DX3 
TZE 
TSXO 
EAXO 
SBXO 
STXO 
1.,DXS. 
L.XL.2 
SZN 
TNZ 
L,OXO 
STXO 
1,.DX1 
TNZ 
TRA 
ZERO 
ZERO 
STXO 
CANX5 
TZE 
TSXO 

ANX5 
TRA 
nxo 
CANX5 
TZE 
TSXO 
TRA 
CANX5 
TZE 
ANQ 
iAX2 
TSXO 
ANX5 

PASS 3 

REG,1 
0,1 
1,ou 

PAGE 

GET NEW REGISTER TO COMPARE AGAINST 
SAVE CONTROL WORU P01NTFR lN XR - 2 
STEP TO NEXT X R~GISTEH 
CHtCK Ir A~~ REGISTERS CHECKED 
TRANSFER I, MORE ~ REGISTERS To CHECK 
GET MOO!FICATION FOR CHOSEN REGISTER 
ANU STO~E fOA OTHER ROUTINES 
GET INSTRUCTION FOR CHOSEN REG!SfER 
ANO STORE fOR OTHER ROUTINES 
SAVE RETURN 

146 

4, OU 
GXHt 
MOO ;2 
XRl::GM 
lNST 1 2 
XRl::GI 
GXRX 
MEG;2 
GXH4 
CHAN12 

GET A~SOLUTE POINTER TO REGISTER CONTROL WORD 
ANP SAVE POR PUTURE UPDATE 

GXR5 
REG,·2 
GXRJ 
PURGE 
016 
T$WORK 

•• 
•• u,1 
REG;2 
GXR7 
•O•ooooe,ou 
REG;2 
0.1 
GXR6 
•• 

Cl-1X 
ijSfs,nu 
CL.11 
CREG 

GET POINTE~ TO CHAIN rOR THIS RFGISTER 

AND STO~E ~OR FUTURE USF 
GET CURRENT REGJSTER CONTRO~ WORD 
TRANSFE~ If REGISTER LS fREE 
MAKE RESISTER VREE 
GET POINT!~ TO CURRENT RLOCK IN XR - o 
MAKE PO!NTiR RE~ATIVE 
STORE POINTER lN CONTROL WORD 
GET PalNTE~ TO rIRST WORD IN CMAlN 
GET CONrLICTlNG REGISTER POINTER IN XR • 2 
is TH(S REGISTER IN use 
TRANSFE~ If IN USE 
GET A CONP~ICT ,~AG 
ANO STO~E CONrL!CT ;~AG 
STEP TO NEXT WORD IN CH~IN 
TRANSrE~ !J TMERE ARE MORE WORDS IN CHAIN 
AND E)(IT 

SAVE RETURN 
!S DE~E,ERENCEO VALUE STORE co"MAND IN 116 
TRANS~Ellt Hi NOT 
DEAL~OCATE REGISTERS USED BY STORE COMMAND 

"1•BSra.asrA,DU MAKE 116 PREE 
•• AND RETURN 
C~3X SAVE RE,URN 
BirG,DU IS THIS A STORE REGISTER COMMA~D 
C~31 TRANSrE~ I, NOT 
CREG DEAbLOCAT& REGlST&RS USED BY STO~E COMMAND 
C~32 AND GO CLEAN UP 
~SFH+Bsr1,ou IS THIS or THE rORM (A,BJ 
C~32 TRANSPE~ Ir NOT 
~01?tD~ GET R6GISTiR IN Q~ 
•910L. GET REGtST6R CONTRO~ WORD POINTE~ IN XR ~ 2 
OR AND OE~!TE REGISTER REfERENCES 
•!•BSPG•B$rH•B$'l~DU MA~E 316 fREE 
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011106 000000 1100 eo 
017707 017720 7400 OU 
011110 111ono 3160 Q7 
017711 000000 6210 06 
017712 017147 6220 oo 
017713 022300 5202 01 
017714 000000 1010 t2 
017715 777777 6010 OU 
017716 777777 7220 12 

ENU or BINARY CARO OOOOO~lB 
017717 017721 70UO OU 
017720 000000 7100 OU 
U17721 017727 74UO OU 
017722 017123 22~0 12 
017723 000000 72~0 13 
017724 017046 •5UO \2 
017725 000000 22~0 \3 
017726 017723 60~0 00 
011121 000000 71uo ou 
017730 020050 1400 QU 
017731 01112~ 2230 12 
017732 000000 7~~0 13 
017733 017046 22•0 i2 
017734 020045 6040 00 
017135 020045 6000 OU 
017736 035214 0640 00 
017737 020051 4500 QO 
011140 000000 a25o i• 
011141 200000 3o>o oJ 
017742 017751 60UD 00 
017743 000001 23~0 14 
017744 177717 ~?>O 07 

END or BINARY CARO 00000~19 
017745 011010 11~0 1i 
011746 017751 6oio oo 
017747 577777 36~0 '~ 
017750 020051 7500 DO 
017751 004000 ~050 g~ 
017752 017770 60UO 00 
017753 000003 23'0 14 
017754 011010 1150 1~ 
017755 017770 6010 00 
011756 110000 3o'o o~ 
017757 017766 6010 00 
017760 000001 23~0 14 
017761 000000 63,0 01 
017762 000003 01~0 14 
011763 000017 07,0 07 
017764 017474 7ouo oo 
017165 100000 26,0 OJ 

6263 C~3X 
. 6264 CHEG 
6265 
6266 
6267 
6266 
6269 
6270 
6271 

6272 
6273 CHEGX 
6274 DH 
6275 
6276 OH1 
6277 
627! 
6279 
6280 DH~ 
6281 llJ'UfitGii 
6282 
6U3 Pl 
6284 
6285 
6286 
6281 
6U8 
6289 
6290 
6291 
6292 
6293 

6294 
6295 
6296 
6297 
62919 p~ 
U99 
6300 
6301 
6302 
6303 
6304 
6305 
6306 
6307 
6308 
6309 
6310 

TRA 
STXO 
ANQ 
E:AX1 
EAX2 
RPT 
CMPXl 
TNZ 
1.. XL. 2 

TSXO 
TRA 
STXD 
1.0X3 
1.Xl.2 
5TZ 
l.DX3 
TNZ 
TRA 
STXO 
1.DX3 
I. Xl.2 
I.DU 
TMl 
TU: 
ADX4 
STZ 
L,OX5 
CANX5 
TZE 
L.OA 
ANA 

CMPA 
TNZ 
ANX5 
STC2 
CANX5 
TZi 
I.DA 
CMPA 
TNZ 
CANX5 
TNZ 
L.OA 
EU 
ADA 
ADA 
TSXO 
ORX5 

PASS 3 

... 
CREGX 
•077100ft 1 DL. 
01Ci'lL 
STR 
STHE·STPl,1, TZE 
0. 2 -
$ERROR 
.. 1, 2 

OR 
•• 
ORX 
CHAN,2 
o,J 
REG;2 
o,J 
DR1 
•• 
PX 
CMAN,2 
0' 3. 
REG;2 
P9 
P9 
TS WORK 
pr 
o,• 
asrs,ou 
P2 
114 
•!tDL. 

ST,2 
P2 
IP!•Bif'BIDU 
PJi' 
BSf'G,DU 
P4 
J,4 
ST,2 
Pt4 
SSF'C•BSJiif 1 DU 
P3 
114 
01AU 
3,4 
O,OL 
GAD 
asroc,ou 

ANO RETURN 
SAVE "E'URN 
ZERO OUT A~~ BUT OP CODE 
~UT OP cooe IN XR ~ 1 

PAGE 1~7 

PUT POl~TBR TO STORE COMMAND lAB~E IN ~R ~ 2 
SEARCM f'OR 
OP CODE IN TABL.E 
NOT TME-E • COMPl~ER ERROR 
GET REGISTER CONTROL. WORD POINTER IN XR • 2 

ANO DE~ETE REGISTER REFERENCES 
ANO RETURN 
SAVE ~EYURN 
GET IN XR • J POJNTEA TO REGISTER TO RELEASE 
GET POINTiR TO CURRENT REGISTER TO RELEASE 
MAKE RtllSTER FREE 
GET POINTIA TO NEXT REGISTER To FREE 
TRAN$PE- rr ANY MORE TO Oi~ETE 
ANO RETURN 
$AVE REfURN 
GiT IN KR • 3 POINTER TO REGISTER TO PURGE 
GET IN ~R • 2 CURRENT REGISTER TO PURGE 
GET RE~ITlVf POINTER TO B~OCK USING REGISTER 
TRAN$re• I, IN use BY DIFFERENT NAME 
TRANSre• 1r NOT IN USE 
MAKE ~OJNTER TO iLOCK ABSOl.UTE 
lNITlAl.IZE ERROR rLAG 
aer r~A$5 IN B~OCK 
IS DERE,ERE~CED VALUE IN RiGiiTE~S 
TRANSre• IJ' NOT 
G~T R!GfST&A USED fOR VALUE IN A~ 
lEiRO OUf Alril 

COMPARE WITM A STORE or cU~RENT MEG!STER 
TRANSPEI I, NOT TME SAME REGISTEM 
RESET D!Ri,ERENCED VALUEBIT 
SiT PURIE 'L.AG 
CMiCK VALUi IN REGISTER BIT 
TRANSPE• !, VA~UE JS NOT IN A REGISTER 
GET STOIE REGISTER COMMAND PROM BLOCK 
is IT A STORE or TME CURRENT R&GISTER 
NO • TRANS,ER 
IS VA~UI STAC~ED OR L.OCAL 
TRAN~re• tr YES • DO NOT WAVE TO SAVE VALUE 
GET •oo•ess OP STACKED TEMP IN AU 
li:iRO ou• Al. 
ADD IN STOME COMMAND 
AOD MODl,ICATION BY XR - D 
AND ADD STORE TEMP,D TO GENERATED CODE 
S~T VALOE IS STACKED rLAG 
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END 

ENP 

017766 773777 
017767 020051 
017770 U03000 
017771 020042 
017772 000003 
or BlNARY CARD 
U17773 777777 
017774 011101 
Ci17775 020042 
017776 110000 
017777 020036 
020000 002000 
020001 020026 
02oou2 000003 
020003 020010 
020004 000003 
02(JQ05 620000 
020006 011112 
CJ20007 01H74 
020010 000001 
020011 000000 
020012 011010 
020013 000017 
0200l.4 017474 
020015 000000 
020016 022103 
020017 620000 
020020 017414 
0, BINARY CARO 
020021 000001 
020022 000000 
020023 440017 
020 024 01H74 
020025 020036 
020026 001000 
020027 77?717 
020030 000000 
020031 000003 
020032 000001 
020033 000000 
020034 000011 
020035 011531 
0200J6 020051 
020037 000003 
020040 774777 
020041 100000 
020042 020051 
020043 171717 
020044 000000 
020045 017046 

3650 0.5 
7500 OU 
30'0 ll.S 
6000 OU 
23,0 14 
OOUOOlli!O 
3750 01 
11!>0 12 
6010 00 
30'0 OJ 
b010 oo 
3Q!'>O 03 
60U0 OU 
2200 ~4 
6000 SJO 
23,0 14 
07'0 g7 
01;0 1Z 
7000 OU 
23;0 14 
63,0 01 
01'0 1i 
01;0 ij7 
7ouo oo 
7270 14 
7000 90 
o7;o ~7 
1QOO QO 
00000321 
23~0 14 
63!>0 u 
01~0 Q7 
1000 ;o 
7100 CJU 
3o'o 03 
6000 00 
7270 14 
23,0 S,4 
2360 t4 
6360 02 
0160 01 
7ouo oo 
7500 00 
4500 l4 
36!10 U3 
26~0 u 
2340 00 
6000 GO 
7"4;0 14 
'15UO 12 

Al..GOL.66 

6311 PJ 
6312 
6313 P4 
6314 
6:515 

6316 
6317 
6~H8 
6319 
6:520 
6321 
6322 
6323 
6324 
6325 
6326 
6327 
6~28 
6329 p, 
6330 
6331 
6332 
6333 
6334 
6335 
6336 
6331 

633B 
6339 
6340 
6341 
6342 
6343 P6 
6344 
6345 
6346 
6347 
6H8 
6:549 
6350 
6351 u 
6352 
~353 
6:554 
6355 ea 
6356 
635? 
6358 li9 

A~JX? 

STC2 
CANX5 
TZE 
1,.DA 

ANA 
CMPA 
TNl 
CANX5 
TNZ 
CANX5 
TZE 
1..DXO 
TZE 
I.DA 
ADA 
ADA 
TSXO 
I.DA 
EU 
AOA 
ADA 
TSXO 
1..XL. 7 
TSXO 
ADA 
TSXO 

I.DA 
EU 
ADA 
TSXO 
TRA 
CANX5 
TZE 
1.. XL.1 
L.DA 
L,OQ 
E:AQ 
ADQ 
'f SXO 
STC2 
STZ 
ANX5 
ORX5 
SZN 
TZE 
STX5 
STZ 

PASS 3 

.. 1-RiFGaDU 
PF 
dH H+B$F 11 DU 
P8 
3,4 

.. ,._' Ol.. 
Mou;2 
PB 
0$FC•B$rF 1 DU 
P? 
~$FH 1 DU 
P6 
3,4 
P5 
3,4 
EAX,'DL 
lNST,2 
GAO 
114 
0 1 AU 
ST 1 2 
D,OL 
GAO 
o,4 
MTI,. 
EAX, DL 
GAU 

114 
01AU 
SXL..c.OiOL. 
Gl\O 
P7 
E:i$F'I,DU 
'ERROR 
Oa4 
3~• 
1,4 
o,Qu 
D,OL 
MOVE 
Pr 
;.s,4 
--1 •BirM•asn, ou 
asrc,ou 
PP 
iERROR 
0,4 
RF.G;2 

HESET VALUE lN REGJSfER 81T 
SEl PURC'JE f"l, .. AG 

PAGE- 148 

15 A RtGISTER USED TU SPECIFY THE VALUE !A 1 A) 
TRANSFER I~ NOT 
GET (A,BJ lN A REGJSTFR 

GET MOUfFICATION ONLY IN A REGISTER 
is MOotrtcATlON ~y CURRENT REGISTER 
TRANSF"E~ IF' NOT 
IS VA~UE STACKED OR ~OCAL 
TRANSrE~ If YES • DO NOT HAVE TO SAVE REGISTER 
IS tA,Bt VALUE 
TRANSFE• !, NOT VAL.UE 
GET VA~~E OF OFFSET TO VALUE 
TRANSfE~ tf NO OFFSET 
GET IAa!t IN A REGISTER 
ADD EAX INSTRUCTION 
MAKE RESU~T GO TO CUHRENT REGISTER 
AND ADD TO GENERATED CODE 
~ET ~OClT!QN OF AL~OCAT~D TEMP IN A 
ZERO OUT Al. 
ADO STORE CURRENT REGISTER COMMAND 
ADD MOOlffCAf ION BY XR • D 
ANO ADD TO GENERATED CODE 
GET MODE Of VA~UE IN XR • 6 
GET fYP! ADDRESS IN AU 
ADD EAXO INSTRUCTION 
ANO ADO TO GENERATED CODE 

GET POINTER TO A6LOCATED TEMP 
ZERO OUT AL. 
ADO sx~e o.n COMMAND 
AND ADO TO GENERATED CODE 
TRANSrEA TO UPDATE P~AG BITS 
!S IA 0 8J RErERENCE TO VA~UE 
NO ~ E~~OR MUST BE ONE OR THE OTHf R 
GET MOOE Of VALUE IN XR • 7 
GET SOURCE ADDR~SS lN A 
GET AL~OCATED TEMP ADDRESS AS DE5TlNAYlON IN Q 
ZERO OUT ~!.. 
ADD MODIFICATION RY XR ~ D 
MOVE VA~UE TO Sf ACK 
SET PURSE FLAG 
C~EAR COT (A 1 BI WORD IN B~OCK 
R;SET lA1BJ P~AG BITS 
SET STACKED BIT 
CMECK PURGE Fl.A~ 
ERROR xr NOT SET ~ PURGE UNSUccE5SfUL 
RESTORE r~AGS lN RLOCK 
RESET R!GJSTER USE WORD 
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3 PASS 3 

020046 oooono 22..SO 1..S 6359 L.DX3 o,3 GET POPHE~ TO NEXT REGISTER 'f O PURGE 
Er..JLJ Of" BINARY CARD OOU00~22 

, 020047 017732 6010 OU 6360 TNZ Pi TRANSF'E~ IF' f\10RE TO DO 
020050 000000 7100 OU 6361 PX TRA •• ANO RF.TURN 
020051 000000 OOUOOQ 6362 p~ ZERO 
u20052 020065 74UO 00 6363 PAl..L STXO PA~LX SAVE RETURN 
0200~3 000000 2UO g;s 6364 L.DX2 U1DU GET REG!STE~ TO PURGE lN XR • 2 020054 017730 7000 OU 6365 TSXO PUHGE AND PURGE REGISTER 
020055 000001 2220 93 6366 L.DX2 11DU GET REGISTER TO PURGE IN XR ... 2 
020056 017730 7000 QO 6367 TSXO PURGE AND PURGE REGISTER 
020057 000002 2220 u 636B L.DX2 2,ou GET REGISTER TO PURGE IN XR - 2 020060 017730 7ouo ou 6369 TSXO PURGE ANO PURSE REGISTER 
020061 000003 2220 OJ 6370 1.DX2 31Dll GET HEG!STER TO PURGE IN x~ - 2 020062 011730 70UO OU 6:571 TSXO PUHGE AND PUHGE REGISTER 
020063 000006 22~0 e-s 6372 1.,0 X2 6,ou GET REGJSTGR TO PURGE IN XR .. 2 020064 017730 7ouo gg 6373 TSXO PUHGE ANO PURSE REGISTER 
020065 000000 HOO DU 63?4 PAl,,LX TRA ** ANIJ RETORN 
020066 020203 74UO '1U 6375 MNA STXO MNAX SAVE RETURN 
020067 OQOO"O 22!'>0 u 6376 L.DX5 o,6 GET fL.AGS lN B~OCK 
020070 400000 30!:>0 OJ 6377 CANX5 8Sf A1 DU 15 VAL.U! A DENOTATION 
020071 171777 6oio oo 6378 TNZ iERROR YES ~ ERROR • NAME CANNOT BE DENOTATION 020012 010000 30~0 03 6379 CANX5 t:j$f.f",DU ,s IT A LOCAL. NAME 
020073 020l,02 6000 QU 6380 TZE MNA2 TRANSF"E" If NOT 
020074 040000 30!>0 03 6381 CANX5 8!>f01DU IS VALUE LOCAL NAME 

ENO or BINARY CARO OOOOOJ23 
020075 0203,02 60U0 OU 6382 TZE MNA2 TRANSrE~ If L.OCAL NAME REPERS TO VALUE 020076 000002 23!)0 16 6383 L.DA 2,6 GET OrFSET Of NAME R~LATIVE TO D REGISTER 020077 000000 63!;0 u 6384 EU 01AU ZERO OUT AL. 
020100 000017 07~0 Q7 6385 ADA 01DL ADD D R6GISTER MODiflCATION 
020101 020202 11uo eo 6386 TRA MNA9 GO C~EAN UP fOR EXIT 
020102 002000 30~0 Q3 6387 MNA2 CANX5 BUH, OU lS IA,Bt VAL.UE 
020103 020406 6000 uo 6388 TZE MNAJ TRANSPEl't If' NOT 
020104 000003 23~0 16 6389 I.DA 3,6 GET lA1BI I~ A REGISTER 
020105 020202 HUD 00 6390 TRA MNA9 ~O C~EAN UP fOR EXIT 
020106 017622 1000 '10 6391 MNA3 TSXO GXR A~~0CAT3 AN INDEX REGISTER 
020101 000000 22)0 u 6392 LDX5 0,6 RESTORE F'l.AGS 
020110 004000 30~0 u 6393 CANX5 8$fG,DU IS VAl.UI tN A REGISTER 
020111 020117 6000 00 6:594 TZE MN Ai TRANSr=~ tr NOT IN REGISTER 
020112 620001 23>0 G1 (,395 I.DA EAX•AU 1DL. GET EAX 01AU COMMAND 
020113 017663 01'0 go 6396 ADA XRf:Gl MAKE tT EAXR OeAU 
020114 017474 7000 DO 6397 TSXO GAO AND ADD TO GENERATED CODE 
020115 017664 23!)0 OU 6396 L.DA XR!i:GM GET l 0 IR I SN A REGISTER 
020116 020115 7100 QO 6399 TRA MNA8 ijQ C~EA~ UP fOR EXIT 
020117 001000 30,0 03 6~00 MNA1 CANX5 6H' I DU IS lA,81 A POINTER TO VA~UE 
020120 020127 bOUO QO 6•01 TZE MNA4 TRANSF'Ellt If NOT 
020121 000003 23~0 u 6•02 l-DA 3,6 GET IAeBJ IN A REGISTER 
020122 220000 OY~O Q7 6403 ADA L,OX;DL ADD L.DX COi-tMANO 

END OF' BINARY CARO OOU00324 
020123 017663 O'?!';;O QO 6404 ADA XREGl ADD lND~X REGISTER INTO COMMAND 
020124 017474 7000 00 6405 lSXO '3AO ADD ~ox~ •18 TO GENEHATFD CODE 
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J PASS 3 

02u125 U17664 23~0 ou 6406 l.DA XREGM GET l r), RI IN A REGJSHR 
020126 u2n175 11u0 00 6407 lfH tv1NA8 GO CL.FA~ UP FOH EXIT 
020127 100000 JO!:>O o.s 64QB Ml'IA4 CAf'IX5 8'tFC,DU lS VALUE SUCKt:n 
u2c1.so 020141 6000 OU 6409 TZE Mt\JA5 TRANSFE~ H. NOT 
02(,1.51 000001 23!>0 1b 6410 L.DA 116 GET ADDRESS RELATIVE TO 0 REGISTER OF VALUE 
020132 000000 63,0 01 6411 EAA o,Au ZEHO OUT AL, 
020133 000017 07!>0 QI 6•12 ADA D,DL ADD D R!GISTcR MOOl~lCATION 
0201.54 t!20000 U7'1J 07 6413 ADA L.DX,DL ADU LOX COMfl'IANO 
020135 017663 07!:>0 QO 6414 ADA XRcGl ADU HEG!STER TO COMMAND 
v2Q 1.56 017474 7000 00 6415 rsxo GAD ADD LDXR OFFSET,O TO GENERATED CODE 
020137 017664 23!:>0 00 6•16 I.DA XRt:GM GET Io, RI IN A REGISTER 
02c14o 020l,75 71UO QO 6417 TRA MNA8 GO CL.EA~ UP FOR EXIT 
020141 020000 30!:>0 g.s 6•18 MN45 C.tNX5 BUE,DU DOES nfrseT,L.L POINT TO VAL.LIE 
02(142 0203,55 60UO uu 6419 TZE MNA6 TRANSFE~ IF" NOT 
020143 010000 JO~O e.s 6420 CANX5 ~'.bFF' 1 DU lS LL CURRENT RANGE 
02c144 020155 60U0 '1U 6421 TZE MNA6 TRANSFE:R IF" NOT 
020145 000002 23,0 16 6422 L.DA 4', 6 GET OFFSET IN AU 
020146 uooooo 63!>0 01 6423 !:AA O,AU ZEkO OUT Al. 
020147 000017 01>0 01 6424 ADA U,OL ADD D REGISTER MODIFICATION 
020150 220000 U'l~O 0·1 6•25 ADA L.DX,'DL ADD L.DX COMMAND 

END Of BlNARY CARO 000001525 
020151 017663 01'0 00 6426 ADA XREGI ADD X REGISTER TO COMMAND 
020152 017474 1ouo ou 6427 TSXO GAU ADD L.DX" ~FFSET~H TO GENERATED cone 
020153 017664 23!>0 OU 6428 L.DA XRt:GM GET 

' 0 I" I IN A REGISTER 
020154 020175 7100 00 6429 TRA MNA8 GO CL.EA~ UP FOR EXIT 
020155 060000 Jo::>o u 6430 MNA6 CANX5 8$FD•BSl"E,D~ is VA~UE ElTHEH IN STACK o~ A STACK POINTER 
020156 177717 6000 lilU 6U1 TZE ~ERROR NO ~ VA~UE MUST BE SOMETHING 
020157 020701 7ouo eo 6432 TSXo NLOC COMPl~E CODE roR NON~OCA~ DISPLAY 
020160 040000 30!)0 03 6433 CANX5 8HD 1DU IS IOF'F"SET,Ll.1 VALUE 
020161 020l,66 6000 OU 6434 TZE MNA7 TRANSF"E~ If NOT 
020162 000002 23~0 16 6435 L.DA 2,6 GET OF"FSET IN AU 
020163 000000 63,0 01 6436 EU 01AU ZERO OUT AL. 
020164 017664 01,0 ;o 6437 ADA XREGM ADD REGtSTaR MODlPICATlON TO G6T (OF'FSET,RJ 
020165 020175 71UO 00 6438 TRA MNAB GO C~EAN UP POR EXIT 
020166 000002 23~0 i6 609 MNA7 !;.DA 216 GET OFFSET IN AU 
020167 000000 63~0 u 6440 EU 01AU ZERO OUT Al. 
020170 017664 01>0 OU 6441 ADA XREGM ADD X REGISTER MODIFICATION 
020171 017663 01~0 00 6442 ADA XRt;GI ADO X R!GISfER TO COMMAND 
020172 220000 0150 U1 6443 ADA !.DX,"DL. ADU L.OX COMMAND 
020173 017474 70UO 00 6444 TSXO GAD AOD L.DX~ ~FF'SET,R TO GENERATED cone 
02c174 017664 23,0 00 6445 t.DA XRt::GM GET '0. ~' It.I A REGISTER 
020175 000003 23~0 16 64446 MNA8 l,.DQ 3,6 GET PREVIOUS CONTENTS or r Ae BJ 
020176 000003 75:;0 16 6H7 5H 3,6 STORE NEW NAME IN BL.OCK 

ENP Op BINARY CARO OOUOOiU6 
020177 017673 1000 GO 6446 TSXO CL.3 DEA~~OCAT~ PREVIOUS l A, BI 
020200 002000 2650 Cl.5 6449 ORX5 Bifi'H 1 0U SET (A I BI IS VALUE BIT 
020201 000003 23!>0 u 6450 L.DA 3,6 GiT lA 1BJ r;"OR RETURN 
020202 uooooo 700 u 6•51 MNA9 STX5 0,6 R~STORE ~LAGS IN BLOCK 
020203 000000 1100 00 6452 MNAX TRA •• AND EXIT 
020204 020336 7400 00 6453 MV4 STXO MVAX SAVE ~EfURN 
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.3 PASS 3 

02c205 oooono 22~0 \6 6t154 L.DX5 o,6 GET F~AGS fROM RL.OCK IN XR .. 5 
020206 UQ4000 30,0 Q3 6455 CANX5 B$fG,DU is VA~Ue IN A REGISTER 
020207 020212 6000 OU 64!)6 TZE MVH TRANSF'E• IF" NOT 
020210 UQ0003 23!:>0 10 6457 I.DA 3,6 GET STORE REGISTER COMMAND 
020211 020335 711,)0 gu 6458 TRA MVARl GO TQ R!GISTER RETURN 
020212 002000 30!:>0 g.,s 609 MVA1 CANX5 ti$FH,OU lS VA~UE IA,81 
020213 020231 60UO OU 6460 TZE MVA3 TRANSF'Ei. If NOT 
020214 017610 7000 ftlU 6461 TSXO GA A~~OCAT& A RcGISTER 
020215 000000 22!:>0 1b 6462 L,DX5 0,6 RESTORE FLAGS 
020216 000003 23,0 10 6463 L,OA 3,6 GET IA 1 BI VAL.LIE IN A REGISTER 
020217 635000 O?'O ~7 6464 ADA t:AA,DL ADD EU COMMANU 
020220 0174'4 7ouo QO 6465 TSXO (.140 ADU EAA A1 B TO GENERATED CODE 
020221 000000 7270 16 6466 MVA2 L.XL. 7 0,6 GET MOD! or VAL.UE 
020222 010630 7000 OU 6467 TSXO UXF'ER MAKE MO~E POINTER UNIQUE AND A850LUTE 
020223 000001 22'10 "7 6468 L.OX7 117 GET DER!F6RENCED MODE 
020224 022io3 7000 00 6469 TSXO MTL. GET TYPE ADDRESS IN AU 

E:ND or BlNARY CARD OOUOU'527 
020225 07500? 07,0 01 6470 ADA AOA•OL,OL. ADD AOA eDI. COMMAND 
020226 017474 7000 '10 6471 TSXO GAO ADD ADA TVPE,O~ TO GENERATED COOE 
020227 755000 2350 e1 6472 1,.0A STA ;DL GET STA COMMAND IN A REGISTER 
020230 020330 7100 00 6473 TRA MVAR GO TO REGISTER Cl..EANUP 
020231 001000 30!)0 Oi5 6474 MVA3 CANX5 asri, ou is VAL.Ue POINTED fO BV rA.BI 
020232 020235 6000 '10 6475 TZE MVA4 TRANU'E• tr NOT 
020233 000003 23)0 16 6476 I.DA J,6 CiET IA1I! lN A REGISTER 
020234 020344 11UO 00 6"71 TRA MVAPl QO To PeINTER ReTURN 
020235 010000 Jo>o 03 6418 MVA4 CANX5 BSF'F' 1 DU IS YAl.U5 STORiD IN LOCAL RANGE 
020236 020251 60UO 00 6479 TZE MVA6 TFUNSPfil H' NOT 
020237 040000 ~O!:>O 0~ 6480 CANX5 su-o,nu IS VAL.VI rorFSETeLLI 020240 020251 6QUO OU 601 TZE MVA5 TRANSrt;I If NOT 
020241 017610 1ouo eo 6482 TSXO GA A~~OCATI A REGl5T@R 
020242 000000 22>0 t6 6483 f.OX5 016 RESTO~fi 'l.AGS 
020243 000002 23:;0 u 604 L.DA 216 GET OF'P'SET IN AU 
020244 000000 63:;0 u 6'8' eu 01AU ZERO OUT AL 
020245 635000 01,0 01 6486 ADA eu;oL ADD eu COMMAND 
020246 000011 0'1~0 07 607 ADA C,DL ADD D R!GISTER MODIPICATION 
020247 01"414 1000 eo 608 TSXO GAD ADD iAA OPfSiT 1 D ?O GENERATED GODE 
020250 020221 7100 GO 609 TRA MVA2 GO TO ADD TYP& TO VA~UE 
020251 020000 30,0 C>3 6'90 MVA5 CANX5 asF'e,ou is VAl.,UI PQINTED ?Q BV rorPSET,DI 
020252 777777 6000 OU U91 TZE iERROR CONSISTlNOY CMEeK 

ENO or BINARY CARD oouoo;i2e 
020253 000002 23!)0 16 U92 I.DA 2,6 GET OF'F'SET IN AU 
020254 000000 63'0 01 6493 EU 01AU ZERO OUT AL. 
020255 000011 O''o 07 6494 ADA DtOL ADO D REGISTER MOOIPlCATION 
020256 020344 7UJO 00 6,95 TRA MVAf>1 GO TO POINTER CLEANUP ROUTINE 
020257 100000 3050 OJ 6496 M\IA6 CANX5 t;!bF"c,ou IS VAl.,U! IN STACK 
020260 020265 60U0 OU 6497 TZE M\IA7 TRANSF'Elll IF NOT 
020261 000001 23!:>0 u 6498 L,DA 1,6 GET OF'FSET TO STACK L.OCAT!ON 
020262 000000 63'0 Cl1 6499 EU 0, AlJ ZERO OUT AL. 
020263 000017 Oi'O '11 6!JOO ADA OtOL ADD D R!G!SfiR MODIPICATION 
020264 U20337 71.UO ~O 6'01 TRA MVAP GO TO POINTER CLEANUP ROUTINE 
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02r265 400000 30~0 OJ 
02G2b6 020300 bQUO OU 
02r267 017622 1oun oo 
02c210 000001 23~0 16 
020271 000000 63~0 01 
020272 000017 07~0 01 
020273 220000 U7~0 07 
020274 017663 U7~0 00 
020275 017474 7000 OU 
020276 017664 23~0 OU 
02C277 020337 7100 OU 
020300 040000 Jo'o OJ 

END O~ BINARY CARD OOUOU3~~ 
020301 020317 60U0 OU 
020302 017610 70UO OU 
020303 000000 22'0 16 
020304 020101 touo cu 
020305 000002 23'0 16 
020306 000000 63,0 01 
020307 635001 07'0 07 
020310 017474 70UO 00 
020311 000000 7270 16 
020312 022103 7000 so 
020313 075007 07'0 07 
020314 01747~ 1ouo oo 
020315 755000 23'0 07 
020316 020330 7100 QO 
U20317 020000 30~0 OJ 
020320 777777 6000 OU 
020321 011622 7ouo oo 
U20322 000000 22'0 16 
020323 020701 7000 OU 
020324 000002 2350 16 
020325 000000 63~0 01 
020326 017661 OY'O OU 

END Of BlNARY CARD OOU00330 
020327 020337 7100 GO 
0203Jo 000003 23~0 lb 
020331 000003 75'0 16 
020332 017673 7000 OU 
020333 000003 23,0 t6 
020334 004000 26'0 D3 
020335 000000 7~~0 16 
020336 000000 7100 QO 
020337 000003 2360 16 
020340 000003 75~0 l6 
020341 017673 7000 uo 
020342 000003 23'0 t6 
020J43 001000 26'0 03 
020344 000000 ,,,0 16 

6502 Mv•7 
6'i0 3 
6504 
6505 
65U6 
6507 
65UB 
6509 
6510 
6511 
6512 
6513 M\IA8 

6514 
6515 
6516 
6517 
6516 
6519 
6520 
6521 
6!522 
6523 
6:524 
6525 
6526 
6527 
1)528 MVA9 
6,29 
()530 
tl531 
~532 
6!;33 
6534 
~535 

653~ 
6537 MVAR 
6538 
~539 
6~40 

o'H 
6'42 MVAR1 
t>543 MVAX 
6544 MVlP 
6545 
6S46 
6547 
6,48 
6549 MVAP1 

C Al~X 5 
TZi: 
TSXO 
l..DA 
t:AA 
ADA 
ADA 
ADA 
TSXO 
I.DA 
TRA 
CANX5 

TZE 
TSXO 
L.OX5 
TSXO 
L.DA 
EU 
ADA 
TSXO 
L. )( L. '1 
TSXO 
ADA 
TSXo 
I.DA 
TRA 
CANX5 
TZE 
TSXO 
1.DX5 
TSXO 
I.DA 
EU 
ADA 

TRA 
L.DQ 
STA 
TSXO 
L.DA 
ORX5 
5TX5 
TRA 
l,,DQ 
STA 
TSXO 
I.DA 
ORX5 
STX5 

PASS ~ 

fj'f>f A,DU 
MVAA 
C,iXR 

116 
o,Au 
U, uL 
L.DX,DL 
XRi::G 1 
(:iAU 
XRcGM 
MVAP 
b$F"D,DU 

MVA9 
GA 
o,6 
Nl,.OC 
2,6 
OeAU 
E:U•AUaDL. 
l.iAO 
Q,6 
MTL. 
ADA•DLaDl.. 
GAO 
S'f A;DL 
MVAR 
8$f'E,DU 
iERROR 
GXR 
016 
NL.CC 
216 
OaAU 
XRcGM 

MVAP 
316 
3~6 
Cl,.3 
316 
8$FG 1 DU 
0 il 6 
•• 
3,6 
3,6 
CL.3 
3,6 
8$Ft 1 DU 
0,6 

IS VALUE A DENOTATION 
THANSF'ER IF NOT 
AL.LOCATE AN INDEX REGISTER 
GET ADO~ESS OF POINTeR IN AU 
ZERO OUT Al.. 
ADD D ReG!STER MOOIFlCATlON 
ADD LOX COMMHJO 

PAGE 

ADD ALLOCATED lNOEX RFGISTER TQ lNSTHUCTION 
AND ADO LDXX PTR,D TO GENERATED OUTPUT 
GET ALLOCATED X REGISTER MODIFICATION IN A 
GO TO POJNTER CLEANUP ROUTINE 
15 VAL.UE A NONLOCAL NAME 

TRANSF'E1' tf NOT 
AL.L0CAT! A REGl~TER 
RESTORE FL.AGS 
GET NAM! IN A REGISTER 
GET OF'FSET TO DISPLAY 
ZE~O OUT Al.. 
ADO EAA 0 1 AU COMMAND 
ADD EAA OF'FSET 1 AU TO GENERATED CODE 
GET MODE nF VAL.LIE IN XR • 7 
GET fVPE ADDRESS IN AU 
~DD ADA 0 1 AL COMMAND 
ADD ADA TVPE 1 Ul. TO GENERATED CODE 
GET STA COMMAND lN A REGISTER 
GO TQ REGISTER C~EANUP 
is NQN~OCA~ NAME POINTER TO VALUE 
NO ~ MUST BE SOMETHING 
A~~OCATE AN INDEX REGISTER 
RESTORE fl..AGS 
GET NONbOCAL OISPLAV IN XR 
C:lET OFFSET IN AU 
,ZERO OUT Al. 
~DD ~ REGISTER MOOirlCAllON 

QO ro POINTER CL~ANUP ROUTINE 
ijET PRE~IOUS CONTHNTS or rA,BJ 
SYORE New NAME IN B~OCK 
DEA~~CClTS PREVIOUS lAaBJ 
GET NEW lA~BJ roR RETURN 
SET VA~UE IN REGISTER BIT 
RESTORE fLAGS lN BLOCK 
~ND EXIT 
GET PREVIO~S CONT8NTS or f A1BI 
STORE NEW (A 1 BJ IN 81,.0CI< 
PEA~LCCATE PREVIOUS (A 1 BJ 
GET NEW [A1BJ ~OR RETURN 
SET IA18J JS REF' TO VALUE BIT 
RESTORE PL4GS IN BLOCK 
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ENU 

ENO 

020345 020336 
020346 000001 
020347 oooono 
020350 020353 
02c3?1 017040 
0203~2 017037 
020353 000000 
020354 020376 
or BlNARY CARO 
020355 010562 
020356 020364 
020357 017037 
020360 000001 
020361 000001 
020362 011037 
020363 000000 
020364 017037 
02G365 000001 
020366 000000 
020367 010630 
020370 777777 
020371 017031 
020372 017037 
020373 011040 
020374 020376 
020375 017040 
020376 000000 
020377 020414 

020400 035~34 
020401 005754 
020402 035~34 
OP BlNARY CARO 
020403 005754 
020404 035234 
020405 005754 
020406 035234 
020407 005754 
020410 035234 
020411 000004 
020412 000000 
020413 020354 
02o4H 000000 
020415 020420 
020416 000031 
020417 020317 
020420 000000 
020421 020450 
020422 000000 
020423 677377 

22UO 00 
71UO 10 
0000 04 
74UO OU 
2200 OU 
HUO OU 
7100 QO 
7400 OU 
OOU003.S1 
70U0 QU 
7100 QO 
2200 QU 
4-100 16 
06UO OJ 
HUO OU 
7270 16 
2200 00 
Huo u 
7270 16 
7000 OU 
7200 p 
06oo eo 
Hoo eo 
lOUO OU 
6040 00 
7400 OU 
7100 OU 
7400 DO 

020400 
4500 56 
7170 00 
4500 u 
00000332 
7170 OU 
4500 u 
7170 OU 
45UO '6 
7HO OU 
2260 OU 
16~0 03 
4470 u 
7000 00 
1100 eo 
74uo eo 
6270 OU 
7000 00 
71.UO 00 
1400 00 
22~0 1,4 
36~0 OJ 

6550 
6551 
6552 
6553 
6554 
6555 
6556 
65~>7 

6558 
6559 
6560 
6561 
6562 
6!563 
6564 
6565 
6,66 
6561 
6568 
6569 
6570 
6'71 
6572 
6!J73 
6574 
6575 
6576 
6571 
6!578 
6'79 

6580 
6'381 
6582 
6!J83 
6,84 
6'85 
6,86 
6!J87 
6588 
6589 
6590 
6591 

MAICX 
GTMP 

GH1P1 

GTMPX 
M~l..K 

MHEFX 
MH 

j.DXO 
TRA 
ARG 
STXO 
L.DXO 
Sf XO 
TRA 
STXO 

TSXO 
TRA 
L.OXO 
SXL. 0 
ADXO 
STXO 
L.)(L.7 
L.DXO 
STXO 
L.XL.7 
TSXO 
L.XL.O 
ADXO 
STXO 
CMPXO 
TMI 
STXO 
TRA 
STXO 
OUP 
STZ 
XEO 
STZ 

XEO 
STZ 
XiO 
STZ 
XED 
L.DX6 
SBX6 
SXl,.1 
TSXO 
nu 
STXO 
EAX1 
TSXO 
TRA 
STXO 
I.DX~ 
ANX5 

PASS 3 

MVAX 
1,0 
OdC 
MAXX 
MAXS 
SP 

** GTMpX 

URCHK 
GTMP1 
SP 
116 
1,ou 
SP 
o,6 
SP 
116 
016 
AUF"ER 
.. s.,' 
S? 
SP 
MUS 
GTMPX 
MAXS 
•• 
MBL.1< X 
21 WL 
UWORK 1 ID 
uwovr 
ASWORK 1 IO 

uwovr 
UWORl< 1 ID 
TS WO VF' 
UWORI( 1 ID 
UWOVF' 
AS WORK 
wi.,nu 
0,6 
GTMP 
•• 
MREF'X 
MSP?I( 
MBl.K 
•• 
MRX 
o,4 
•111B$F"C•B$FJ,DU 

GET RETURN ADORFSS IN XR • 0 
AND RET~RN 

~AVE RETURN 

PAGE 

GET CURRENT STACK POINTER MAXIMUM 
AND M4KE IT CURRENT STACK POINTER 
ANO RETURN 
SAVE REfURN 

153 

SEE IP ~ODE or VALUE CONTAINS oEScRtPTORS 
TRANS~E~ !f NO ROW MOOES TO WORRY ABOUT 
GET CUR~ENT STACK POINTER 
STORE AS ADDRESS POR STACK PQl~TER 
INCREMENT CURRENT STACK POINTER BY POINTER LENGTH 
ANU RESTORE IN CURRENT STACK POINTER 
RESTORE XR • 1 
GET CUR-ENT STACK POINTER 
STOR~ AS ADDRESS roR STATIC TEMP 
GET MOOE n, VAi.LIE 
MAKE Mone POINTER UNICUE AND ABSOLUTE 
GET ~EN&TH or VAi.LIE IN XR • 0 
AOD L.OClTJON or VAl,.UE 
STORE AS NEW STACK POINTER 
COMPARE W!TM MAXIMUM S 
TRANS~ER If NOT NEW MAXIMUM 
STORE N!W MAXIMUM 
ANO RETURN 
SAVE RETURN 
GENERATI 81.0C~ WI. ENTRIES I.ONG 
ZERO OU' CREATED 81.0CI< 
CMECK FOR STACK oveRrLOW 
ZERO OUT CREATED B~OCK 

CHECK fOR STACK OVERfLOW 
ZERO OUT C~EATED B~OCK 
CMECK roR STACK OVERfLOW 
ZERO OUT CREATED B~OCK 
CMECK roR STACK OVERfLOW 
GET POl~TER TO END or WORKING STACK 
GET ~Ol~TER TO NEWLV CREATED BLOCK 
STORi MODE IN BLOCK 
ANO ALLOCATE STACK SPACE fOR VALUE 
AND RETl)RN 
SAVE RETURN 
GET POl~TER MOOE !N ~R • 1 
MAKE A !LOCK roR REf ERENCE 
ANJ.> EXIT 
SAVE RETURN 
GET f~ASS rROM ORIGINAL BLOCK 
RESET VALUE IS STACKED AND S JS STORED BJTS 
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020424 oonooo 74,o 16 
020425 uoooo2 23'0 14 
020426 000002 75,0 16 
020427 UQOOOJ 23'0 ,4 
020430 000003 75,0 16 

ENU Or BlNARV CARD OOUOU333 
020431 000000 62JO 14 
02Q4j2 035214 l6JO 00 
020433 000000 6240 16 
020434 035214 1640 00 
020435 000000 ~2~0 03 
020436 011046 lOJO 1~ 
020437 020441 6010 OU 
020440 017046 7440 12 
020441 000001 0620 o~ 
020442 000011 10~0 QJ 
020443 020436 6010 00 
020444 oooono 22'0 14 
020445 000400 36'0 QJ 
020446 100000 26'0 QJ 
020447 000000 74'0 14 
020450 ooo~oo 7too eo 

020451 
020451 020524 7400 00 
020452 000000 22>0 16 
020453 100000 30~0 .3 
020454 020514 6010 OU 
020455 020204 ?ODO 00 
020456 020507 11uo ou 

ENP 0, BINARY CARD 00000334 
020457 000000 7210 16 
020460 000001 2360 \6 
020461 000000 6360 ·~ 
020462 000017 0760 g7 
020463 017531 7ouo oo 
020464 000000 7270 16 
020465 010562 7000 00 
020466 020514 1100 eo 
020467 000001 7200 l6 
020410 020525 7400 00 
020471 020525 2350 OU 
020472 017414 70U0 00 
020473 000400 22~0 03 
020474 000000 2450 16 
020475 000000 7210 16 
020476 020~77 7000 DO 
020477 777714 6240 16 
020500 020421 7000 00 
020501 000000 7270 16 
020502 025741 2200 OJ 

ALGOL68 

6592 
6593 
6594 
6595 
6596 

6597 
6598 
6599 
6600 
6601 
6602 MH1 
6603 
6604 
66Q5 MH2 
6606 
6607 
66013 
6609 
6610 
6611 
6612 MHl( 
6613 MA 
6614 n; 
6615 
6616 
6617 
6618 
6619 

6620 
6621 
6622 
6623 
6624 
6625 
6626 
6621 
6628 
6629 
6630 
6631 
6U2 
6633 
6U4 
6U5 
6636 
6631 
6638 
6639 

STX5 
l.DA 
STA 
I.DA 
STA 

EU3 
SBX3 
EAX4 
SBX4 
l;.DX2 
CMPXJ 
TNZ 
STX4 
AOX2 
CMPX2 
TNZ 
1.DX5 
ANX5 
ORX5 
STX5 
TRA 
EQU 
STXO 
!..DX5 
CANX5 
TNZ 
TSXO 
TRA 

l.XL. 7 
l.DQ 
EAQ 
ADQ 
TSXo 
!..XL. 7 
TSXO 
TRA 
1,.Xl,.O 
STXO 
!.DA 
TSXO 
L.DX5 
ORSX5 
L. XL. 1 
TSXO 
EAX4 
TSXO 
1.,XL.7 
1.DXO 

0,6 
£' 4 
£,6 
3,4 
3,6 

Q,4 
T$WOHK 
o,6 
TS WORK 
o,uu 
RE(.f,'2 
MR2 
REG,'2 
1,ou 
STHe.,sr~,ou 
MR1 
014 
EHif J, nu 
t:j$fC 1 DU 
o,4 
** 
* f SX 
016 
8$F'C 1 DU 
rs2 
MV~ 
F'Sl, 

Q,6 
1a6 
o, cm 
D1DL 
MOVE! 
016 
URCHK 
FS2 
116 
F'S I 
F's I 
GAD 
8Sf J 1 DU 
016 
016 
MBl.K 
•WL.~6 
MR 
o,6 
RUF'S, DU 

AND STO~E FLAGS IN NtW B~OCK 

GET OFFSET/LL WORD 
ANO STORE IN NEW 8LOCK 
GET REG!STER WORD 
ANU STORE IN NEW BLOCK 

PAGE 

GET POINTER TO OL.D BLOCK JN XR ~ 3 
MAKE POINTER RELATIVE 
GET POI~TttR TO NEW BLOCK !N XR ~ 4 
MAKE POINTER RELATIVE 
lNlTIAL.fZE REGISTER POINTER TO ZERO 
15 TH!S REGISTER USED BY OLD BLOCK 
ND • TRANSVER 
YES ~ C~ANGE TO POINT TO NEW BLOCK 
STEP TO NEXT REGISTER 
IS T~JS THE LAST REGISTER 
NO ~ TRANSrER To LOOP 
GET ~LAGS rROM OLD B~OCK 
ZERO AL~ BITS EXCEPT S JS STORED BIT 
SET VA~UE lS STACKED BIT 
AND RESTORE FLAGS JN BLOCK 
AND RETURN 

SAVE RETURM 
GET fl.A~S roR CURRENT BLOCK IN XR ~ 5 
lS VALUE A~READY STACKED 
TRANSPE~ I' VALUE ALREADY STACKED 
MAKE VALUE AVAILABLE 
TR~NS~E~ IF VA~UE IS IN A REGISTER 

GET MOD! or v•~uE IN XR • ' 
GET OESf JNA,ION AODRESS IN Qu 
ZERO OUT QI., 
ADD D RIGISTER MODJPlCATlON 
MOVE VA~UE TO STACK 
GET MODI or VAL.UE JN XR • ' 
SEE IP ANY ARRAVS TO MOVE TO STACK 
TRANSrE• 1r NO ARRAYS TO MOVE 

154 

GET ADD~ess or LOCATION TO SAVi s REGtSfER 
AND SYO~E IN INSTRUCTION 
GET STX s,iSAVi 1..0CATIONJ 1 9 INST~UCTIOM 
ANO ADD TO GENERATED OUTPUT 
GET S RSG!STiR !S SAyED BIT 
ANO OR !NTO B~OCK r~AG WORD 
GET MODI 0, VALUE JN XR • ? . 
~NO MAKE A BLOCK roR ANOTMiR SIMILAR VALUE 
GET POl~TER TO O~D 8~0C~ IN XR • 4 
MOVE RE$l9TER POINTiRS TO NEW BLOCK 
GET MOD! Of VAl.UE IN XR e 7 
GET ADU~ESS or RUNTIME fS ROUTINE 
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.3 PASS 3 

020503 021524 HOO 00 6640 STXO ASJ8 AND STO~E IN INSTRUCTION SEQUENCE 
020504 021041 70UO QU 6641 TSXO ASG MOVE ARRAVS TO STACK 

cNU or BINARY CARD OOU003.S5 
020505 021007 70UO 00 6642 TSXO OEI.. V OE~ETE !LOCK ADDED POR FS 
020506 020514 71UO 00 6643 TRA f S2 TRANSPE~ TO CLEAN UP 
020507 000001 23!)0 16 6644 ,Si 1.0A 116 GET ADD-ESS or STACK VALUE !N AU 
020510 000000 6~,o u 6645 EU 01AU ZERO OUT A~ 020511 000017 0 !>O 07 6646 ADA D10L ADD D REG! TER MOO!PlCATION 
020512 000003 O?!>O U 6641 ADA 3,6 ADD STO-E COMMAND 
020513 017414 7000 QO 664!3 TSXO GAD AND ADD T~ GENERATED OUTPUT 
020514 000000 2250 u 6649 FS2 1.DX5 016 GET Fl.A~S VROM B~OCK IN XR • 5 
020515 000001 2:560 u 6650 1.,DQ 116 ijET REGISTER TO OEA~LOCATE 
020516 017665 7ouo QO 66;1 TSXO Cl.1 UEAl.~OCATE DEREPERENCED VAl.UE 
020517 000003 23~0 u 6652 l.DQ 316 GET REGISTER TO DiAL.~OCATE 
020520 017673 70UO 00 6653 TSXO Cl..3 OEAl.L.OC&TS A~~ OTHER REGISTERS 
020521 100000 ~6!:>0 ~;s 6654 QRX5 ssfc,ou SET STACKIHl BIT 
020522 7017"11 aoo u 6655 ANX5 •twBiPO~BSfE-BiFF,OU RESET ANV RANGi INFORMATION 
020523 000000 74>0 16 66'6 STX5 0,6 RESTO~E rl..AGS IN BL.OCK 
020524 000000 7100 '10 6651 ,SJ( TRA ... AND RETURN 
020525 000000 H60 '7 6658 F'S I STX s,o;o 
020526 0206'14 14UO QO 6659 Sf VPE STXO STYPX SAVE RETURN 
020527 020615 4500 QO 6660 5TZ STYPR INITIALIZE REGISTeR INDEX 
020530 020615 12~0 00 6661 I. )(L,2 STYPR GET NEXf REGISTER TO PURGE 
020531 017730 1ouo ea 6662 5TYP1 TIXO PURGE •ND PURSE REGISTER 
020532 0206'15 05~0 OU 6663 AOS STY PR ST~P TO N6~T ReGISTSR 

ENP or BINARY c•RD 00000:$36 
020533 020615 72~0 ID 6664 L.XL.2 STY PR GET NEXT REGISTER TO PURGE 
020534 000011 1020 n 6665 CMPX2 STHE"SU, DU SEE 1r ~AST REGISTER IS PURGED 

020535 020531 60,,0 OU 6666 TNZ STYP1 TRANSre- 1r MORE REGISTERS To ~URGE 
020536 035221 2UO n 6661 1.CIX1 TS TvPE, OU GET ~OlNTER TO TYPE TABLE CONTRO~ WORD 
020537 000000 63~0 00 6669 eU 1•1 GST NUMIER Of WORDS NEEDED • 1 IN AU 
020540 005663 7000 00 6669 TSXO TULOt! ANO Al.~O~ATE SPACE IN TVPH TABLE 
020541 000001 u10 n 6670 S8X1 1,ou GET POINTS~ TO A~LOCATEO WORD IN XR "" 1 020542 035221 uio ao 6671 i&XS. TSTvPE MAKE POINTER RELATIVE 
020543 02061~ , .. 2.0 00 6672 STX1 STY PP AND SAVE PQINTtR IN MEMORV 
020544 0352!4 ~260 00 6613 1.DX6 AS WORK GET POINTiR TO END OJ WOR~!NG STACI< 
020545 OJ5~H Ut.iO 00 6674 SBX6 TsWORI< MAKE POINTER RELATIVE 
020546 000004 UbO u 6675 SBX6 wi.,, nu G~T RELATIVE ~OINTER TO LAST BLOCK !N WORK 020!547 0206'17 H~O 00 6676 STX6 sne ANO SAVI 
020550 011044 2260 00 6671 LDX6 LS TMK GET POlNTBR TO LAST TIME WORK WAS MARKED 020551 03521'4 06~0 00 6678 STYP2 ADX6 TS WORK MAKE BLOCK POINTER ABSOLUTE 
020552 000000 7'J.17 0 u 6679 1.XL.1 016 GET MOOS or iLOCK IN XR • ' 
020553 010562 1000 00 6680 TSXO URCHK SEE Ir ~OD6 15 A ROW TYPE MODE 
020554 0205'2 7100 to 6681 TRA STYP7 TRANSPE- !, NOT ROW TVPE 
020555 000000 6~50 OQ 6682 EU 1·1 A~LOCAT! ONE WORD 
020556 035221 2210 GJ 6683 1.ox1 TUVPE, ~U IN TME fV~i TABLE 
020557 035214 U60 GO 6684 S8X6 TS WORK MAKE B~OCK POINTER REL.AT IVE 
02()560 005663 7000 DO 6685 TSXO TULOC Al.l.OCATE MEMORY 

END or BINARY CARO 00000337 
020561 035214 0~60 DU 6686 ADX6 T$WORK MAKE B~OCK POINTER ABSOLUTE 
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020562 000000 22,0 16 
020563 000400 J0,0 OJ 
020564 020567 6000 00 
020565 027215 23,0 OJ 
02~566 020571 7100 OU 
02C567 027222 23,0 OJ 
020570 000001 07,0 97 
020571 777777 7550 11 
020572 000000 7210 lb 
020573 010630 7000 QO 
020574 000000 22'0 16 
020575 100000 30'0 OJ 
020576 020623 6000 QU 
020577 000000 7240 17 
020600 035227 0640 GO 
020601 777777 23~0 \4 
020602 777777 63,0 01 
020603 035221 2210 gJ 
020604 035227 1640 00 
020605 035214 1660 00 
020606 005663 7000 9U 

ENO or BINARY CARD OOU0Ul~8 
020607 03522? 06-0 GO 
020610 035214 0660 DO 
020611 000001 1610 93 
020612 177117 ~3,0 14 
020613 000000 6350 Q1 
020614 000010 11~0 ao 
020615 001~00 6tOO O' 
020616 00000001iuo1 
020617 000000 5602 01 
020620 000000 23,0 14 
020621 000000 75,0 \4 
020622 020634 7100 OU 
020623 777777 7240 11 
0206~4 035227 2210 03 
020625 000000 63~0 00 
020626 035214 1660 00 
020627 OQ5663 7000 tO 
020630 035~14 06~0 00 
020631 027222 22UO 03 
020632 777777 7400 11 
020633 777777 4440 11 
020634 000004 0660 ;~ 

E.NP or BINARY CARD OOUOU3J9 
020635 035214 1660 00 
020636 020617 lO~O DO 
020637 020551 ~oio 'o 
020640 035227 1~10 00 
020641 020676 1610 00 

ALGOl,.6d 

6667 
6688 
6689 
6690 
6691 
6692 STYP5 
6693 
6694 S TVP6 
6695 STYP7 
6696 
6f,91 
6698 
6699 
6700 
6101 
6102 
6103 
6104 
6105 
6106 
6707 

6708 
6109 
6'10 
6111 
6112 
67'13 
6114 

6115 
6116 
6'17 
6'118 
6119 STYPJ 
6120 
6721 
6722 
6123 
~'2' 6125 
6126 
6127 
6728 STYP4 

6'29 
6730 
6731 
6132 
6133 

L.0X5 
CANX5 
TZE 
1,.DA 
TRA 
I.DA 
ADA 
STA 
L.XL. 7 
TSXO 
1,.0X5 
CANX5 
TZE 
1,.XL.4 
ADX4 
I.DA 
EU 
l..DX1 
SBX4 
~BX6 
TSXO 

ADX4 
ADX6 
$8X1 
I.DA 
iU 
ARI. 
EAXO 

RPOX 
!.DA 
STA 
TRA 
!,.Xl,.4 
L.DX1 
HA 
SBX6 
TSXo 
.\DX6 
L.DXO 
STXO 
S><l.4 
ADX6 

SBX6 
CMPX6 
TNZ 
SBX1 
SBX1 

PASS 3 

0,6 
B$fJ,DU 
~TYP5 
UPT~ •OU 
STYP6 
USKIP 1 DU 
1,l)L 
•1t1 
o,6 
UXF'~R 

016 
B'fC 1 DU 
STYP3 
017 
UhPE 
•114 
•11AU 
T$ TYPE t DU 
UTYPE 
UWORK 
TULOC 

UTvPE 
TS WORK 
1,ou 
•114 
o,Au 
8 
7 68·; AL. 

11 
o,• 
0.1 
STYP4 
•111 
TSTvPE 1 tlU 
1·1 
uwoRK 
TULOC 
UWORK 
TUt<lP 1 P)U 
•11! 
•11! 
wi.., nu 
TS WORK 
STYE 
STYP2 
TSTVPE 
STYPP 

PAGE 

GET F~AGS FROM BL.OCK IN XR , 5 
SEE lF POINTER TO STACK IS STORED 
TRANSFER If NOT 
GET POJNTER TYPF JN AU 
AND CONTINl;JE 
GET SKl' TYPE IN AU 
ADD ONE AS NUMBER OF WORDS TO SKIP !N Al 
ANU STO~E TYPE WORD lN TYPE TABLE 
GET MOD! Of dLOCK IN XR • 1 
MAKE MO~E POlNTFR ABSOLUTE 
GET FL.Ams FROM BLOCK IN XR , 5 
IS VAL.UE STACKED 
TRANSrE~ IF VALUE 1s NOT STACKED 
GET POINTER TO TYPE fOR MODE IN XR • 4 
MAKE TYPE POINTER ABSOLUTE 
GET NUM!ER Ot WORDS lN TYPE IN AU 

156 

GET NUMBER OF WORDS • 1 TO ALLOCATE IN AU 
GET POINTER TO TYPE TABLE CONTRO~ WORD IN XR • 1 
MAKE TY~E POINTER RELATIVE 
MAKE B~OCI< POINTeR RELATIVE 
Al.LOCATE SPACE IN TYPE TABLE 

MAKE TY'E TABLE POINTER ABSOLUTE 
MAKE BL.OCK POINTER ABSOLUTE 
GET POl~TE~ TO START or ALL.OCATED SPACE 
GET NUMBER OF WORDS lN TYPE IN AU 
ZSRO OUT AL. 
POSITION WORD COUNT roR REPEAT 
GET COUNT A~D A AND B BITS IN XR - O 

MOVE 
'ROM TYl'E 
TO NEWL¥ AL~OCATED !PACE IN TYPE TABLE 
AND CONTINWE 
GET ~ENGTW o; VA~UE IN XR • 4 
GET ~OtNTiR TO TYPE TABLE CONTROL WORD IN XR - i 
PREPARE TO ALLOeATE ONE WORD 
MAKE 81,.0CK 'OINTER RELATIVE 
AL~OCAT! ONE WORD IN TYPE TAB~i 
MAKE B~OCK 'OINTER ABSOLU'E 
ij~T SKI' TYPi lN XR • O 
ANO STOIE IN TYPE TA8LE 
STORE L!N~TM TO SKIP IN SAMi WORD or TVPe TABLE 
STEP TO NEXT B~OCK IN WORK 

MAKE PO!NTiR RELATIVE 
SEE IF lT ijNO or WORKING STACK 
TRANSre• If MORE BLOCKS IM WORK 
GET RELATIVE POINTER TO END Of T¥PE TABLE ENTRY 
SUBTRAC' B6GINNJNG LOCATION Of TYPE TABLE ENTRY 
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17,863 

U20642 777777 63'0 \1 
020643 020676 2210 00 
020644 035227 0610 OU 
020645 000000 75'0 \1 
020646 035227 1610 OU 
020647 000001 0610 OJ 
020650 020700 7410 00 
0206~1 017044 2260 00 
020652 035214 Q6b0 OU 
0206~3 000001 22UO 16 
020654 000000 63'0 ,0 
020655 635017 07'0 O! 
020656 017474 7000 00 
020657 020700 2210 OU 
020660 022110 7ouo ou 
020661 075007 07'0 07 
020662 017474 1000 00 

ENU or BJNARY CARO 00000~40 
020663 035234 2260 00 
020664 000004 1660 Q~ 
020665 100000 22~0 03 
U2o666 000000 74~0 16 
020667 000001 2~~0 16 
020670 000000 6~,o Ql 
020671 755011 01~0 ,, 
020672 017414 7000 QO 
020673 023652 7000 00 
020674 000000 7100 00 
020675 000000 oooouc 
020676 000000 oooooe 
020677 000000 OOOOUQ 
020100 000000 000000 
020101 020710 7400 00 
020102 000002 7220 16 
020703 017663 2350 00 
020704 220011 0750 07 
020705 000002 0750 OJ 
020106 017474 1000 go 
020707 000001 1620 Q3 
020110 000000 60U0 00 

ENO or BlNARY CARO OOU00341 
020111 017663 23,0 00 
0201i2 017664 01'0 oo 
020713 220000 07,0 Q7 
020714 000002 0750 GJ 
020715 017474 1000 ou 
02C716 020707 7100 QU 
020717 020740 7~00 OU 
020720 017045 7210 OU 
020721 035220 0610 OU 

6734 
6735 
6 7.56 
6137 
6138 
6139 
6140 
6141 
6'142 
6143 
6144 
6745 
6146 
6147 
610 
6149 
6150 

6151 
6152 
6153 
6754 
6'155 
6756 
6'157 
675B 
615~ 
6760 STYPX 
6161 STYPR 
6162 STYPP 
6163 STYE 
6164 $hPT 
6165 NCoc 
6166 
6167 
6168 
6169 
~'17 0 
6171 NL.OCL. 
6'172 Nl..OCX 

6773 
6774 
6'75 
6176 
6777 
617e 
6779 lU"Y 
6?80 
6781 

E:AA 
1.ox1 
ADX1 
STA 
SBX1 
ADX1 
STX1 
1.DX6 
A0X6 
L.DXO 
EU 
ADA 
TSXO 
1.ox1 
TSXo 
ADA 
TSXO 

L.DX6 
SBX6 
1.DX5 
STX5 
l,.DA 
EAA 
ADA 
TSXO 
TSXO 
TRA 
ZERO 
Zs Ro 
ZERO 
ZEiRO 
STXO 
1,,.XL.2 
L,DA 
ADA 
ADA 
TSXO 
SBX2 
TZE 

L,OA 
ADA 
ADA 
ADA 
rsxo 
TRA 
STXO 
L.XL1 
ADX1 

PASS 3 

"'1t1 
STY PP 
UTvPE 
0,1 
HTVPE 
1,ou 
STY PT 
1..s TMK 
T$WQRK 
1,6 
o,o 
Eu .. o, 01. 
GAO 
STYpT 
H. 
ADA•DL,DI.. 
CIAO 

UWORI< 
WI,., DU 
asf'c,ou 
016 
116 
01AU 
STA•D 1 DI.. 
CUD 
PUS~ 

•• 

NI.CCX 
2,6 
XREGl 
1.ox.0,01.. 
2,ou 
GAD 
1,ou 
•• 
XREGl 
XRE:GM 
l..OX 1 DL 
2,uu 
GAD 
Nl.OCL 
1 Of Y X 
PA RAM 
T 'bOE:f 

GET 1..ENGT~ OF ENTRV IN AU 
GET POINTE~ TO START Of TYPE TAB~E ENTRY 
MAKE PO!NTER ABSOl,.UTE 
STORE ~ENGTH IN VRONT OF ENTRY 
MAK~ PU!NTER RELATIVE 
STEP OV!R LINK WORD 
SAVE TY'E POlNlFH 
GET POINTER TO 81..0CK Of LAST MARK 
MAKE PO!NTER ABSOLUTE 
GET AOD~ESS or LAST MARK IN XR ~ 0 
GET 1,.AST MARK ADDRESS IN AU 
MAKE EAA 1,.STMK,D INSTRUCTION 
AND ADD TO GENERATED OUTPUT 
GET TYpE POINTER IN XR w 1 
GET l.lN~En TVPE ADDRESS IN AU 
MAKE ADA TYPE,DL INSTRUCTION 
AND ADO TO GENERATED OUTPUT 

GET POINTER TO ENO O~ WORKING STACK 
GET POINTER TO MS QR MSCW Bl.OCK 
GET VAl..UE IS STACKED BIT 
AND STO~E IN Bl.OCK 
GET ADD~ESS or VALU6 lN AU 
ZERO OUT Al,. 
MAKE STA MS 1 D INSTRUCTION 
ANO ADD TO GENERATED OUTPUT 
PUSH O~o MS AND MAKE NEW ONE cURRENT 
ANO RETURN WITM TYPE tN XR • 1 

SAVE REfURN 

157 

GET ~EX!COGRAPH!CAL LEVEL DlrPeRENCE IN XR ~ 2 
GET ALLOCATED X.R~GISTER ~OR COMMANO 
ADD LDXO 010 COMMAND 
MAKE IT L.DXR 21D 
AND AOD LDXR 210 TO GENERATiD CODE 
DECREMENT NUMBE~ or ~EVEL.S LEPT To EX!T 
~XIT IF NO MORE TO EXlT 

GET ALLOCATED X.REGISTER ,OR CQMMAND 
AUD ALLOCATED X.REGISTER MODif ICATlON 
ADU LOX COMMAND 
MAKE lT LDXR 2, R 
ANO ADD LDXR 21R TO GENERATED CODE 
AND L,001' 
SAVE RETURN 
GET DEFINITION POINTER IN ¥R - 1 
MAKE OE~INlTION POINTER ABSOLUTE 
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j PASS 3 

0 2 (172 2 0 0 0 u () 0 23'0 11 6 782 l.,OA 0,1 GET L~ OF lDENTtFIER IN AL 
u2on3 020746 45UO OU 6783 I ui;-ylj STZ I !H' YC INITIALIZE LL OtFFERE~CE 
020724 020747 4500 OU 6184 STZ 1 Of 'ff lNiilALIZE LOCAL FL•G 
020725 777777 2360 OJ 67~5 ~OQ • 11 DU MASK OUT UPPER HALF OF A REGJSfER 
020726 017042 22un OJ 67~6 ~oxo Ll..lNK,Ou GET POI~TER TO cuRRENT FNvlRONMENT 
u20727 U35215 16(,)Cl 00 6787 SBXO TiSTAeK MAKE PSEUDQ.REL.ATIVE FOR LOOP ENTRY 
020730 035215 06UO OU 6789 l UFY1 ADXO HS TACK MAKE ENVIRONMENT POINTER ABSOLUTE 
020731 0 0 I') 0 r) 0 2340 tu 67ts9 SZI'~ 0. 0 CHtCK 1~ ~6XlC0GRAPHlCAL LEVEL CHANGE 
0201J2 020737 60~0 OU 6?90 TPL. l Df 't'2 TRANSPE~ lf NO cHANBE 
020?33 020746 U540 OU 6791 AOS lDFYC lNCHE~ENT LEVEL DIFFERENCE 
u207..S4 uooono 2200 10 6792 LOXO 0. 0 ~ET POINTE~ TO SURROUNUlNG ENVIRONMFNT 
020 7:55 4QOOOO 66UO OJ 6793 ERXO •041l0000 1 DU MAKE POINTER CORRECT 
0207..S6 020730 7100 QO 6794 TRA lDfH ANU L.00~ 

ENO Of" BlNARY CARO OOUOOil42 
020737 000000 2UO 10 6795 lUFY2 CMK o.o SEE l~ !OE~TlVIER IS f'lECLARED IN THIS RANGE 
020740 000000 60UO QU 6796 lUFYX TZE ** RETURN !f YES 
020741 021)747 0540 OU 6797 AOS lnf't'f SET L~ CH•NGE FLAG 
020742 000000 2340 10 6'98 SZN 0. 0 SEE lr THIS IS THE OUTERMOST RANGE 
020743 777777 6001'.l 00 6799 TZE $ERROR YES • COMPlLER ERROR 
020744 000000 2200 \0 6800 L,DXO o,o GET POINTER TO SURROUNDING ENVIRONMENT 
020145 020730 1100 oo 6901 TRA l Of V1 AND 1..001> 
020746 000000 OOOOIJO 6802 liJPYC ZERO 
020747 000000 000000 6803 l UF'yF' ZERO 
020750 021005 Hoo CIU 61'04 VOID STXO VOlDX SAVE RETURN 
020151 0352H 2260 00 6805 1.DX6 UWORK GET f!>OJNTER TO END Of WORKING STACK 
020152 000004 1600 QJ 6806 SBX6 l,.•WL,DU G~T POJNTE~ TO LAST BLOCK IN WORKING STACK 
020753 000000 22'0 \b 6"07 L.DX5 016 ~ET rl.,A~S ,ROM BLOCK IN XR • 5 
020754 000001 2360 16 6B08 L,,DQ 116 GET Re~tSTiR TO DEALLOCATE 
020?55 017665 1000 eu 6809 TSXo Cl.1 OEAL.L.OClTE ANV OiREfERENCED VALUE 
020156 OOOOOJ 2360 16 6810 L.DQ 3,6 GET REG!STiR TO DEALLOCATE 
020757 017673 7ouo ou 6811 TSXO Cl.3 DEALLOCATE ANV OT~E~ REGISTERS 
020160 ooo•oo 30'0 ';s 6812 CANX5 IJ$f J1DU is AR~AV IN STACK BIT SEr 
020761 020766 6000 00 6'i13 TZE VOJD1 NO • Tl'ONS,-ER 
020762 000001 7200 ~6 6B1'4 L.XL O 116 GET ADD~ess Of OLD STACK POINTER JN STACK 
020163 021006 7400 00 681' STXo VOlnl AND STO~E IN INSTRUCTION 
020764 021006 2350 OU 6"16 L.DA Vo 1 n l GET INSfRUCTlON IN A REGISTER 

END or BINARY CARD 00000~43 
020765 011414 7000 QO 6811 TSXO CIAO ANO AOD TO GENERATED OUTPUT 
020766 000001 22UO 16 6"18 vu101 L.DXO 116 GET AnORES5 A~L.OCATED F'OR VALUi JN SHCK 
020767 017031 7•oo ou 6819 STXo SP RESET Sf AC~ POINTER 
020110 000000 7270 u 6820 1.. XL. 7 016 GET MOOE OF VALUE IN XR • 7 
020771 010562 7000 00 6821 TSXO URCHK SEE Ir MODE CONTAINS ARRAVS 
020'172 020777 7100 00 6822 TRA V01D2 TRANSPER tr NO ARRAYS 
020773 035234 2260 00 6823 L.OX6 OW ORK GET POINTER TO !ND or WORKING STACK 
020774 000004 1660 l13 6~24 SBX6 WL. 1 DU GET POJ~TiR TO LAST BLOCK IN WORKING STACK 
020775 000001 1200 u ~q25 L,XL..O 116 G~T AOO~ESS ASSIGNED roR SAVED STACK POINTER 
020776 0170:57 74UO 00 6826 STXO SP ANO OBA~LOCATE STACK POINTER WORD 
020777 OJ5234 2260 00 6B27 vo102 1..DX6 UWORK GET POJqTeR TO END or WORKING STACK 
021000 000004 1600 UJ 6~2~ SBX6 wi..,ou GET POINTER TO LAST BLOCK IN WORKING STACK 
021001 000001 62uo eu 6B29 EAXO M!5VOJD GET VOI~ MQDE IN XR • O 
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021002 000000 4400 16 6'330 SXI. 0 0,6 AND STO~E lN Bl.OCK 
021003 100000 22,0 0.S 6831 1.DX5 asfc,ou GET VA~UE IS STACKED BIT 
021004 uooooo 74!:>0 t6 6e32 STX5 016 Cl.AIM TMAT THE VOID IS IN T~E STACK 
021005 000000 7100 gg 6833 voiox TRA •• ANO RETURN 
021006 000000 2200 t7 6834 VUIDI I.OX s, o·;o 
021001 021014 74UO 00 6B35 Dt:l..V STXO OEl.,VX SAVE RETURN 
021010 020750 7000 00 6836 TSXO VOID l/OlD VAt.UE 
021011 035~34 ouo t4 6831 Di:I.. V1 NOP A$WORK,Dl OEL.ETE A WORD rROM THE WORKING STAcK 
021012 035~34 1060 00 6~38 CMpX6 UWORK HAVE WE OEl.ETED ENOUG~ 

ENJJ or BINARY CARD UOU00344 
021.013 021011 6oio oo 6839 TNZ OEl,,.V1 TRANSF'Ellt IF' MOR~ 'O DEL.ETE 
021014 000000 HOO 00 6840 OE:l.,VX TRA •• ANO RETURN 
021015 021025 HQO DU 6841 PHIM STXO PRlMX SAVE RE,URN 
0210l6 017045 7270 OU 6842 1.Xl. 7 PARAM GeT MOD! OF' RESUL.T Of COERCION 
021ol.1 000323 2210 e.s 6843 1.DX1 IR,ou GET POlNTIR TO INT TO REAL COE~CION MACRO 
021020 000011 io10 eJ 6944 CMPX? MSREAL 1 rlU JS RiSUl.T MODE REAL. 
021021 02102• 6000 eu 6845 TZE PRIM1 YES • A~L SET UP SO TRANSPER 
021022 000330 2210 e;s 6846 1.DX1 1. nr; ou GET POlNTi~ TO LINT TO LRHAL. COERCION MACRO 
021023 177711 (>Ol,0 DO 6841 TNZ SERR OR TRANSFEM IF COERCION NOT IMPLE~ENTE~ VET 
021024 011~56 1ouo oo 6B4!3 PIHM1 TSXO OPEO 00 MACRO 
0210<5 000000 7100 '10 6849 Pr< I MX TRA •• ANO RETURN 
021026 000000 7100 '" 6850 ASGN TRA o.o NOTMING TO DO TO SET UP ASSIGNATION 
02102'1 0210~0 Hoo •o 6851 ASGNE STXO ASGNX $AVE REfURN 
021030 02155• 4500 eo 6152 STZ ASI. ZERO OUT OH'SET 
021031 02562~ 2210 03 6953 1.DX1 RUCHEKl'OU GET ASSIGN SUBROUTINE 
u210J2 021524 7'10 00 604 STX1 ASl8 ANO STO~E ro~ ASSIGN ROUTINE 
021033 035234 2260 00 6955 L,DX6 AS WORK GET POI~TE~ TO END or WORKING STACK 
021034 00000• 1660 QJ 6856 SBX6 WL.,DU GET POINTi~ TO LAST BLOCK lN WORKING STACK 
021035 000000 1270 u 695'1 1.XL.7 o,6 G6T MODE or BLOCK IN XR • 7 
021036 0210'41 1000 eo 6958 TSXO ASG ASSIGN fAl.,~e 'O NAME 
0210J7 021001 7ouo oo 68'9 TSXO DEl.,V OEl.ETe SOURCE BLOCK rROM WORKING STACK 
0210•0 000000 HOO au 6860 ASGNX TRA •• ANO RETURN 

END or BlN~RV CARD DOQOOU5 
021041 035~35 '14(,)0 5CI 6861 A ::111 STXO ASSTACK; JD SAVE AEfURN 
021042 005742 71'10 00 6862 XliD rssovr CMECK ,OR STACK OVERfLOW 
021043 02155~ 7HO DO 6863 STX7 ASGM SAVE MODE O' ASSIGNATION 
021044 010630 7000 GO 6864 TSXO UXF'ER MAKE MO!E POINT~R 48SOLUTH 
021045 000000 2200 " {>865 1.DXO 0,1 GET TV~I o~ MOOe tN XR • 0 
021046 01615'1 1000 03 6966 CMPXO MSSTRCHOU IS IT A STRUCTURED MOOE 
021047 021012 6oio oo 6967 TNZ ASG1 TRANS,E~ Ir NOT STRUCTURED 
021050 000001 2UO U 6168 l.DX1 11 OU GET A RILAT!Vi POINTER TO rtRST STRUCTURE F"!ELO 021051 035216 U70 OU 6e69 A~T1 SBX'1 TS MODE MAKE ST•ueTURE MODE PO!NTfiR RELATIVE 
021052 035235 7t470 56 6110 STX7 ASSTACl<1 ID SAVE ST•ueTURi MODE IN STACK 
021053 005142 7110 OIJ 6811 XED usovr CMECK ~OR STACK OVERFLOW 
021054 035235 74~0 '6 6B72 STX1 USTAOI<; 10 SAVE Pl!LD POINTER IN STAeK 
021055 005142 7170 00 6873 X60 usovr CMECK fOR STACK OVENfLOW 
021056 035216 0670 00 6874 ADX7 TS MOOE GET ABSOLUTE STRUeTURE MODE POINTER IN XR .. 7 
021057 021060 74:1.0 DO 6875 STX1 AST2 STORE FIE~D POINTER tOR ADDING 
021060 000000 0670 03 6876 AST2 ADX7 **1DU GET POINTER TO CURRENT FIEL.D or STRUCTURE 
021061 000000 2210 17 6877 1,.DX7 0'., GET MOD! or FIELD IN XR • 7 
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lJ21062 021041 7000 OU 6879 TSXO ASG ASSIGN F'IEl,,D 
021003 035£35 2210 54 6879 ~DX1 A$STACK,Dl GtT FlE~D POlNTEH IN XR - 1 
021064 u35235 ~210 54 6B80 L.DX7 A$:STACt<;Ol bET STRUCTURE MOOE IN XR - 7 
021005 U3521b 06/0 00 6~81 ADX7 UMODE MAKE MOOE POINTER A8SOLUTE 
021066 000001 0610 OJ 6882 ADX1 1,ou STEP FIELD POINTER TO NFXT F'IELD 

l:NU OF BINARY CARO oooouH6 
021067 777777 1010 1.1 61'83 CMPXl .. 1, 1 $EE IF ANY MORE FIELDS 
021070 0210"1 6010 00 6884 TNZ A Sh TRANSFE~ IF MORE FJELDS IN STRUCTURF 
u21071 021511 710 O OU 6885 TRA ASGR AND GO ro RETURN 
021012 016770 1000 o..s 6B86 A:SGi CMPXO M$ROW 1 DU 1 s IT A ROW VALUE 
021073 021076 60U0 OU 6887 TZE ASG2 TRANSF'Ellt IF" ROW VALUE 
021074 016776 lOUO OJ 6888 CMPXO M$ROWE 1 rlU IS IT A RCW VALUE 
021075 021465 6010 OU 6889 TNZ ASG3 TRANSFE~ IF" NCT A ROW VALUE 
021076 000033 6210 0 u 6890 A:SG2 EAX7 M$MS GET MODE OF MARK STACK IN XR • 7 
021077 02C'377 7noo ou 6e91 TSXO MBl..K AND MAK! A B~CCK fOR MARK STACK 
021100 000001 23,0 ~b 6~92 I.DA 1,6 GET ADD~ESS or MARK STACK IN AU 
u21101 0215?.0 7510 7U 6~93 STCA AS1'5,70 ANU STO"E IN INSTRUCTION SEQUENCE 
021102 020526 louo ou 6~94 TSXO STYPE MARK HfE STACK 
021103 035234 2260 ou 6895 L.,DX6 UWORK GET POl~TER TO END Of WORKING STACK 
021104 000004 1600 QJ 6896 S8X6 w1,.,nu GET POINTER TO MARK STACK 81..0CK 
021105 000001 23~0 16 6897 I.DA 116 GET ADDRESS or MAR~ STACK IN AU 
021106 000001 07'0 QJ 6898 ADA 1,uu GET POl~TER TO SAVED S ~ORD 
021107 021513 7510 7U 6A99 Sl'Ci ASl0170 AND Sf O~E IN INSYRUCTION SEQUE~CE 
021110 000004 l.660 OJ ~!JOO SBXo w~,ou GET POINTER TO SOURCE BLOCK 
021111 020204 70UO OU 6901 TSXO MVA ~AKE SOU~OE DESCRIPTOR AVAIL.ABLE 
021112 777777 7100 00 6902 TRA $EHROR CAN NOT BE IN ACCUMU~ATOR 
021113 021554 07'0 00 6'i'QJ ADA ASL. ADO Of-"FSET 
021114 021~:>16 7510 11 69Q4 STCA ASJ3 1 11 STORE DESCRIPTOR ADDRESS tN JNSTRucTION SEQUENCE 

END OF' BINARY CARO OOU00!47 
021U5 000004 1660 03 6905 SBXb WL,DU GET POINTER TO DESTINATION BLOCK 
021116 021524 2200 DO 69Q6 1,.DXO ASlB GET TVP! O~ ASS!GNA110N F'~AG IN XR • 0 
021117 025621 1000 OJ 6901 CMPXO RUCMEK)OU lS If A REGU~AH ASSIGNATION 
021120 021123 6010 OU 6908 TNZ ASG22 TRANSF'E• tr NOT 
021121 020066 70UO 00 6909 TSXO MNA MAKE OEST!NA'T'!ON NAME AVAl~ABl.i 
021122 021125 71!JO QO 6~10 TRA ASCi2J ANJ.) CONf ! NI.IE 
021123 020204 7000 OU ()~U A::iG22 TSXo MVA MAKE DESTINATION POINTER AVAI~AB~E 
021124 777777 7100 OU 61)}12 TRA $ERROR CCMPlL.ER ERROR.,_. NEVER !N ACCUMULATOR 
021125 021554 Q7!)0 OU 0CJ13 A!)G2.3 ~DA ASI.. ADD OfFSET 
021126 021514 7510 11 ~1J14 STCA ASl11'11 STORE O!STINATJON ADDRESS JN INSTR~cTION SEQlJENCt: 
021127 020052 7000 00 6915 TSXO PAL.L PUHGt AbL ~~GISVERS 
021130 000031 6270 DO 6916 ~07 M$P1'R GET MOD! ~f PO!NTER IN XR • 7 
021131 020377 7000 00 ()911 TSXo MBL.K MAKE A BLOCK POR A POINTER 
021132 100000 22~0 03 ~918 !.. OX:> aivc,ou GET VALUE lS STaCKED BIT 
021133 000000 74;,o 16 6919 STX5 016 ANO SYO~E lN f~~QS Of BLOCK 
021134 000001 23~0 16 ~no !.DA 1,6 GET AOD~ESS O' POINTER IN AU 
021135 021515 7510 1u t>921 STCA A5l2t'10 ANO S'l'Ol!tE IN INSTRUCTION SEQUENCE 
021136 000037 6270 OU 6922 EAX7 MSPTR GET MOO! OF POINTER IN XR " 7 
021137 020377 7000 00 6923 TSXO MBl.1< MAKE A BLOCK rOR A ~OlNTER 
021140 100000 22!:>0 03 6924 b,DX5 ~$fC 1 DU GEl' VAL.UE IS S'fACKED 8IT 
021141 000000 74,0 16 6025 STX5 o,6 AND S'l"oRE IN P~AGS OF BLOCK 
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021142 000001 23~0 t6 
END or BINARY CARD oouooa48 

021143 021517 7510 70 
021144 021553 2270 OU 
021145 000000 2210 o~ 
021146 000001 0610 03 
U21147 010630 70UO OU 
021150 000000 2200 t7 
021151 000001 2270 t7 
021152 016776 1000 03 
021153 021146 6010 OU 
021154 021555 7470 00 
021155 021522 74io oo 
021156 021556 4440 OU 
021157 010630 70U0 SO 
021160 777777 7200 17 
021161 021521 7400 ao 
021162 021523 2350 00 
021163 017507 1000 ao 
021164 021555 2270 OU 
021165 022103 7000 OD 
021166 624000 01~0 07 
021167 017414 7000 80 
021170 021524 23>o oo 

END or BlNARY CARD 00000349 
021111 011414 1000 ~o 
021172 021007 7000 QO 
021173 021001 7000 80 
021174 035225 72~0 OU 
021175 017045 44~0 00 
021176 021557 7420 oo 
021177 035225 2210 03 
021200 000000 63~0 OU 
021201 005663 7000 QC 
021202 771777 4,00 t1 
021203 022017 7000 QO 
021204 ?10004 01,0 Q7 
021205 017414 1000 eo 
021206 021556 ~3,0 00 
021201 021560 75,0 00 
021210 000001 2200 Q3 
021211 021)61 7400 OU 
021212 000042 6270 00 
021213 020317 7000 00 
021214 021561 2350 DO 
021215 000001 2360 i6 
021216 000000 6360 02 

ENO or BINARY CARO OOU003>0 
021211 000011 0160 81 
021220 000042 6270 00 

Al..GOL68 

6926 

6927 
6928 
6929 
6930 ASR1 
6931 
6932 
693J 
6934 
6935 
6936 
6937 
6938 
6939 
6940 
6941 
6942 
6943 
6944 
6945 
6946 
6947 
6948 

6949 
6050 
6951 
6952 
6953 
6054 
6955 
6956 
6957 
6958 
6959 
6060 
6'61 
6962 
6963 
6964 
6965 
6066 ASR2 
6967 
6968 
6069 
6970 

6971 
6972 

L.DA 

~iCA 
L.DX7 
'-DX1 
ADX1 
rsxo 
L.DXO 
L.DX? 
CMPXO 
TNZ 
STX7 
STX1 
SXl.1 
TSXO 
L. )(I.. 0 
Sf XO 
I.DA 
TSXo 
L.DX7 
TSXO 
ADA 
TSXO 
L.DA 

TSXO 
TSXO 
TSXO 
I. XL.2 
SXl.2 
STX2 
l.DX1 
EAA 
TSXO 
STZ 
TSXO 
ADA 
TSXo 
L.CA 
STA 
l.DXO 
STXO 
EAX1 
TSXO 
I.DA 
'-OQ 
EAQ 

ADQ 
EAX? 

PASS 3 

ASl4t10 
AStiM 
o,uu 
1,uu 
A$XPER 
011 
1,7 
MSROWE 1 f)U 
ASR1 
ASE: 
A517 
ASD 
UXPER 
•11? 
ASl6 
AS 1 Tl 
GAOL 
A Sc 
MTL. 
EAX.4 1 01.. 
GAO 
ASl8 

GAO 
lHil. V 
OEl.V 
TSl..BI.. 
PA HAM 
ASL.Bl. 
Ul..81,, 1 DU 
1•1 
TULOC 
•111 
TRArJ 
TAA•lC 1 DL. 
GAD 
ASO 
ASTP 
1,ou 
ASR)(1 
MSQUAD 
MBl.1< 
ASRX1 
116 
O,Qu 

01DL 
M$QUAO 

PAGF 

GET AOD~ESS or POINTER IN AU 

ANO STO~E IN INSTRUCTION S6QUENCE 
GET MODE Of RO~ VAL.UE IN X~ • 7 
lNlTIALJZE COUNT TO ZERO 
lNCREME~T DIMENSION OF ROW MOOE 
MAKE MO~E ABSOL.UTE 
GET TVP! or MODE IN XR • 0 
tiET OEROWED MOUE IN XR ~ 1 
IS THIS TME 1.,AST ROW MODE 
NO .. L.OOP 
SAVE MODE OP E~EMENT 
STORE OJMENSlON IN INSTRUCTION SEQUENCE 
SAVE DIMENSION Of ARRAY 
MAKE Mom~ POINTER ABSOLUTE 
GET L.ENGTM or ELEMENT VALUE IN XR • 0 
AND STO~E JN INSTRUCTION SEQUENCE 
GET TAL~Y MORD ,OR INSTRUCTION SEQ~ENCE 
ANO ADD INSTRUCTIONS TO GENERATED OUTPUT 
GET MODI O~ ELEMENT IN XR • 7 
GET TVPI or EL.EMENT IN AU 
MAKE EAK4 TYPi INSTRUCTION 
AND ADD TO GENERATED OUTPUT 
GET TSXD TO FIX1fLEX CLEANUP ROUTINE 

ANO ADD TO GENERATED OUTPUT 
DELETE 'OIN,ER BL.OCK 
DEbETE 'OINTER B~OCK 
GET NEXT LABEL TO BE ASSIGNED 
STORE AS PARAMETER 

161 

STORE DONE L.ABEL 
GET POINT6R TO LASE~ TABLE CONTROL WORD IN XR ~ 1 
A~~OCAT! ONE WORD 
A~L.0CATE ONE WORD IN LABEL TABLE 
ZERO OUT AL~OCATED WORD 
GET CMAIN ADDRESS IN AU 
ADD TRA o.1c !NSTRUCTJON 
ANO ADD TO GENERATED OUTPUT 
GET MINUS NUMBER Of DIMENSIONS FOR COUNT 
AND $TO•E ro~ COUNTING 
GET OPfSET roR OUAO~UPL.E 
ANO STOlti 
GET MODI 0, QUAORUPl.E IN XR - 7 
AND MAKE A QUADRUPLE BLOCK 
GET ADO-ESS O' cURRiNT QUADRUP.LE 
GET ADDIESS TO MOVE TO 
ZERO OUT Ql., 

ADD XR • D MODlrlCATION 
GET MOO! 0, QUAD IN XR 8 7 
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.s PASS 3 

0212~1 U17531 70U0 00 6973 TSXO MOVE MOVE QUAORUPL.E 
0212~2 000004 2200 o.s 6974 L.DXO 4,Uu GET L.ENGTH Of QUADRUPLE IN XR n 0 
021223 021561 0400 00 6975 ASXO ASRX1 ST~P OFFSET TO NEXT QUADRUP~E 
021224 021560 0540 OU 6976 AOS ASTP COUNT REMAINING DIMENSIONS 
021225 021212 6010 OU 6977 TNZ ASR2 TRANSf~~ !F MORE OJMENSIONS 
021226 035234 2260 00 6Q78 L.DX6 A3i WORK GET AOORESS AT ENU OF WORKING STACK 
021227 U35214 1660 OU 6979 SBX6 UWORK MAKE POINTER RELATIVE 
0212.so 021563 7460 00 6980 STX6 ASQ1 ANU SAVE 
021231 021556 J3~0 OU 691:S1 L.CA ASO GET MINUS NUMBER OF DIMENSIONS FOR COUNT 
021232 021560 7550 00 6982 STA ASTP ANU STO~E FOR COUNTING 
021233 000001 2200 o.s 6983 L.DXO 1,ou GET orFSET ,OR OUAORUPLE 
021234 021562 7400 OU 6984 STXO AS~X2 AND STO"E 
021235 000042 6210 oo 6985 A:SH3 EU7 MS QUAD GET MOOE OP QUADRUPl..E IN XR - 7 
021236 020317 7000 OU 6966 TSXO MBLI< AND MAKE A QUADRUPLE BLOCK 
021237 021562 235n 00 6987 I.DA ASR)(2 GET AOD-ESS or eURReNT QUADRUPLE 
021240 000001 2360 u 6988 l.OQ 116 ~ET ADD"ESS TO MOVE TO 
021241 oooono 6360 02 6989 EAQ o,Qu ZERO OUT Ql,. 
021242 000017 0760 07 6990 ADQ D1DL ADD XR • 0 MOOlrICATlON 
021243 000042 02?0 00 6991 EAX7 MS QUAD GET MODS O' QUAD !N XR w 7 
021244 017531 7000 OD 6992 TSXO MOVE MOVE QUIDR~Pl..E 

ENO or BINARY CARD OOUOOl,1 
021245 000004 22UO 0'5 6993 1.oxo •,ou GET ~ENaTM or QUADRUPLE IN XR .. 0 
021246 021562 0400 au 61J94 ASXO ASRX2 STEP Of ,SET TO NEXT QUADRUPLE 
021247 021560 0540 00 6995 AOS ASTP COUNT RBMAlNlNG DIMENSIONS 
021250 021235 6010 OU 6996 TNZ ASR3 TRANSPE- !, MORE DIMENSIONS 
021251 035234 2260 00 6991 t.DX6 A$WORK GeT AOD~ESi ~T ENO Of WORKlNG STACK 
021252 035214 u6o ou 6998 SBX6 TS WORK MAKE POINTER RELATIVE 
021253 021564 7460 OU 6999 STX6 ASQ2 AND SAV! 
021254 021556 33~0 00 7000 L.CA ASD GeT M!Nas NUMBER Of DIMENSIONS FOR c;OUNTING 
021255 021560 75,0 00 7001 STA ASTP ANO STO~E fOR COUNTING 
021256 000001 6210 00 7002 A~R4 EU1 MSINT GET MOO! O~ PLACE IN XR .. 1 
021257 020317 7000 00 7003 TSXO MBL.1< MAKE A 91...0CK roR PLACE 
021260 000001 2350 16 7004 Ii.DA 116 GET AOO-ESS or PLACE IN AU 
021261 000000 6350 01 7005 EU 01AU ZSRO OUT Al.. 
021262 450017 f50 07 7006 ADA STZ.O,OL. ADO STZ OtD INSTRUCTION 
021263 017414 000 00 1001 TSXO GAD AND ADO TO G~NERATED OUTPUT 
021264 021560 0540 QO 7ooe .lOS ASTP COUNT REMAINING O!MENSl~NS 
021265 021256 6010 00 7009 TNZ ,lS~4 TRANSrE- If MORE DIMENSIONS 
021266 000037 6270 00 7010 EAX1 MiPTR GET MOOE Of POINTER lN XR • 7 
021261 020317 1000 '10 7011 TSXo MBL.K ANO MAK! A 81.0CI< 
021210 100000 2250 u 7012 1.DX5 esF"c,ou GET VALUE IS STACKED BIT 
021271 000000 1450 16 7013 STX5 016 ANO STORE IN BLOCK 
021272 000001 2350 16 7!'114 I.DA 116 GET AOD~ESS 0' POINTER IN AU 

f:NO or BlNMH CARO 00000il>2 
021273 021526 7510 10 71)15 STCA ASlU 1 '1f> AND STO~E IN INSTRUCTION SEQUENCE 
021274 000037 6270 00 ?016 EAX7 MSPTR G6T MODI or POINTER IN XR • 7 
021275 020317 7000 DO 7017 TSXO Mi~K AND MAK& A BL.OCK 
021276 400000 22'0 u 7016 ~DX5 asrA,ou GET VA~UE IS POINTED TO BV STACKED PO INTER BIT 
021277 000000 H50 U 7019 STX5 016 AND STO-E SN BL.OCK 
021300 000001 2350 16 71'120 ~DA 116 GET AOO-ESS 0' POINTER IN AU 
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3 PASS 3 

IJ21301 021~30 7510 il 0 7n21 STCA ASlt2 1 70 A~U STORE IN INSTRUCTION SEQUENCE 
021302 021531 23~0 00 1n22 I.DA ASP2 GET TALL.Y WORD FOR INSTRUCTION SEQUENCE 
lJ21303 017507 70U0 90 7fl23 TSXO GADL AND AOD SEQUENCF TO GENFRATED OUTPUT 
021304 UJ5226 7200 00 7024 1,,.XLO T$GEN GET ADDRESS OF NEXT GF.NFRATED INSTRUCTION 
021305 035235 74UO 56 7025 STXO A'tSTACK, ID AND STORE I~ STAC.:K 
021306 005742 7tl0 OU 7(')26 XED T'iiSOl/F CHECK FDR STACK OVERFLOW 
021307 021~63 2200 00 7~27 L.DX u ASQ1 GET POINTER TO END OF OFSTINATJON QUADS 
021310 OJ5235 74UO 56 7028 STXO A$STACK 1 1D A~U STO~E JN STACK 
021311 OQ5742 7170 ou 7029 XED USO VF CHcCK FOR STACK OVERFLOW 
021312 021564 2200 00 71'130 L.DXO ASU::> GET POINTER TO END OF SOURCE QUADS 
021313 035235 741·00 56 7"31 STXO US TACK, ID AND STO~E 1 N SUCK 
021314 005742 7170 OU 7!'.132 XED T$SO l/F C~cCK FOR STACK OVERFLOW 
0;:~1315 021557 22'00 oo 7033 L.DXo ASL.AL. GET DON~ l.ABEL IN X~ "' O 021316 035~35 7~UO 56 7034 STXO USUCKe lD AND STOli!E lN STACI< 
021317 005742 71. 70 OU 7!'135 XEO usovr: CH~CK FOR STAeK OVER~LOW 
021320 021553 22'!0 oo 7036 1..DX7 ASGM GET MODe ~r ROW VALUE 

END or BlNAR't' CARD 000003,.s 
021321 035235 7470 56 7037 STX7 A$STACK,1D AND STORE IN STACK 
021322 0Q5742 71'10 00 7038 XEO USO VF CHECK FOR STACK OVERFLOW 
021323 021554 2350 DU 71'139 1,.DA ASL. GET CURRENT OFFSET 
021324 035235 75.,0 5b 7040 SU A$STACK 1 1D AND STOAE l~ STACK 
021325 OQ5742 1110 oo 71'141 XED usovr CMcCK FOR STACK OVERF~QW 
021326 021554 4500 00 7"42 STZ ASL. MESET orFSET FOR E~EMENT ROUTINES 
021327 021555 2270 00 71'143 1..0X7 ASE GET MOOE or EL.EMENT 1 N XR " 7 
021330 035235 7470 56 ?044 STX7 USHCK, ID ANO STOlltE IN STACK 
021331 005742 7170 00 7r.145 XED usovr: CMECK FOR STACK OVERfLOW 
021332 021556 23~0 00 7046 L.DA ASO GET DIMENSION or ROW VALUE 
021333 035235 7550 56 7047 STA OS TACK, ID ANO STO~E 1~ STACK 
021334 005742 7170 OU 7048 XED T$SOVF C~~CK FOR STACK OVERFLOW 
021335 021041 7000 00 7049 TSXO ASG ASSIGN AN ELEMENT OF AHRAY 
021336 035235 2350 ,4 7r.150 I.DA A$SiACKaDI GET DtM!NSlON OF ARRAV 
021337 021556 75'0 00 7051 STA ASD ANIJ RESTQHE 
021340 035235 2270 ,4 7~52 1.0X7 A$Sl'ACK,Ol GET MOOE OF ELEMENT 
021341 021~55 7'470 00 7n53 STX7 ASE ANU RESfQRE 
021342 035235 ~3'0 54 71'154 I.DA USTACI<; DI GET OFFSET 
021343 021554 7550 00 7055 SU ASL. ANO RESTORE 
021344 035235 2270 ,4 7('156 1.0X7 A$STACK1Dl GET Mooe Of ROW VAL.UE 
021345 021553 7470 00 7057 STX? ASGM AND RESTORE 
021346 035235 2200 54 7n58 L.OXO USTACK, DI GET DON! LABEl. 

END OF BINARY CARO 00000.154 
021347 021557 Hoo eo 7059 STXO ASL.Al,. AND REST' ORE 
021350 035235 2200 u 71'60 1.DXO OS TACK, 0 I GET POlNTER TO END Of SOURCE QUADS 
0213~1 021564 74UO 00 7061 STXO ASQ2 AND RESTORE 
021352 035235 2200 54 7"62 L.OXO USTACK, DI GET POINTER TO FND OF DESTINATION QUADS 
021353 021563 7400 00 7063 STXO ASQ1 AND RESTORE 
021354 035235 2200 54 7!'.164 L.DXO A$STACK 1 Dl GET ADD~ESS OF MOVE E~EMENT ROUTlNE 
021355 021565 7400 00 7n65 STXO ASMLB ANl) STO~E 
021356 035234 2260 00 7066 1,,0X6 OW ORK GET POlNTER TO ENO OF WORKING STACK 
0213~7 000004 1660 o.s 7rJ67 S8X6 wL,nu GET POINTER TO SOURCE POINTER 
021360 000001 £3.~0 16 7"6B L.DA 116 GET ADD"ESS OF SOURCc POINTER IN AU 
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021361 (J ('.1?36 151n 7u 7 ~ b 9 ~TCA ASI24,70 STORC: 1 N INSTRUCTION SEQUENCE 
021362 U21550 7'510 7u 7"' 70 ::> TCA AS l ,S6, 70 STURt: 1 N lNSTRUr,TJON SEQUENCE 
u21363 000004 16bf) i:JJ 7ri 71 ~RX6 wL,oU GET POINTF.R lO ncSTINATION POINTER 
u21364 uooon1 23?rJ 16 7nl2 l.DA 116 uEl AODRESS OF DESTINATION POINTER IN AU 
u21305 021?34 7510 7u 7r l3 STCA ASI22,7n STORE 1 N INSTRUCTION SEQUENCE 
021366 0~1545 7510 7u 7nl4 ~TCA AS133 1 70 STURi: l N INSTRUCTION SEQUENCc 
021367 000004 16611 OJ 7r'J 75 S8X6 wL,nU GET POl~IER TO LAST PLACE BLOCK 
u21370 [J 000!")1 ~3?(1 16 7nl6 ~DA 116 GET ADD~ESS OF LAST PLACE IN AU 
021371 lJ21532 1510 70 Hi77 STCA ASl20,7tJ STORE IN INSTRUCTION SEQUENCE 
021372 (;21541 751n 70 H78 STCA AS127,.70 STORE lN INSTRUCT!ON SEQUENCE 
021373 021!:>43 7510 7U 7n79 sTCA ASI.H,70 sTORE lN INSTRUCTION SEQUENCE 
021374 021?46 7510 70 71'!80 STCA AS1:34 1 70 STURE IN tNSTRUCT!ON SEQUENCE 

ENI) Of BINARY CARD OOU00tl?5 
021375 021551 7510 71.) 7n81 STCA ASl37 1 7fl STORE 1 N INSTRUCT !ON SEQUENCE 
021376 021?63 2260 00 7~82 1..0X6 ASQ1 GET REL.AT!VE POINTER TO END OF DESTINATION QUADS 
021377 035214 U600 00 7Cl83 ADX6 UWORK MAKE POtN'f'ER ABSOLUTE 
021400 0Q00r)4 16t>O 0.5 71'l 84 SBX6 WL1DU GET POINTER TO LAST UESTJNAf JON QlJAD IN XR .. 6 
021401 000001 23~0 tb 7085 L.DA 116 GET ADDRESS OF ~AST DE:STINATlON YUAD IN AU 
021402 U21~4o 7510 7u 7n86 ~HCA AS126 1 70 STORE IN !~STRUCTtON SEQUENCE 
021403 oooon1 07'0 o;s 7rl 8 7 ADA 1,uu GET UPPER BOUND ADDRESS 
021404 021537 7'510 7o 7088 STCA ASl25,70 STORE IN !NSTRUCTTON SEQUENCE 
021405 uoooo1 0750 OJ 7089 AOA 1,ou GET STR!OE ADDRESS 
021406 02153.S 7510 70 7090 STCA AS121,70 STORE IN JNSTRUCTION SE~UENCE 
021407 021544 7510 7 iJ 7Cl91 STCA ASl32,70 STORE lN !NSTRUCllON SEQUENCE 
021410 021564 2260 OU 7092 1,,0X6 ASQ2 GET REL.ATJVE POINTER TO LAST SOURCE QUAD 
021411 035214 U660 OU 7093 ADX6 UWORK MAKE POINTER ABSOLUTE 
021412 0000f14 1660 0 .5 7 f')94 SBX6 WL,DU GET POINTER TO LAST SOURCE QUAD lN XR • 6 
021413 000001 23!)0 l.b 1n95 l,.OA 1,6 GET L.OWER BOUND ADDRESS 
0214l.4 000002 07~0 OJ 7n96 ADA 2,ou GET STRIDE AOORFSS 
021415 021535 7510 7u 7n97 STCA ASl23 1 7el STORE IN INSTRUCTION SEQUENCE 
021416 021!:>47 7510 7o 7n98 STCA ASl35,·70 STORE 1 N I~STRUCTtON SEQUENCE 
021417 035226 7200 00 7o99 L. )( l. 0 UQEN GET ADDRESS or NEXT INSTRUCTION TO RE GFNERATED 
021420 000010 0600 gJ 7100 ADXO ASl30,..AS1201DU liET ADD~ESS OF TPL INSTRUCTION 
021421 021542 74UO 00 7101 STXO ASl30 STORE 1 f\l INSTRUCTION SEQUENCE 
021422 021565 221.10 OU 1102 1..DXO ASMLB GET ADD~ESS WMERE TO TR.ANSf ER 

ENIJ Of BlNARY CARD 00000356 
021423 021542 14UO 00 7103 ssxo AS130 SET TRANSPER ADO~ESS IN INSTRUCTION SFQIJENCE 
02141:!4 02155{) 3350 00 7104 l..CA ASO GET M!N~S NUMB~R DF DIMFN510NS 
021425 021560 75?0 ao 7105 STA ASTP AND STO~E FOR COUNTING 
021426 u215?2 23'0 00 7106 ASR5 1..0A ASIT3 GET TAl..l.Y WORD FOR l NSTRUCT I ON SEQUENCE 
021427 017507 7QUO OU 7107 TSXO GAOL ANO AOD TO GEN~RAfED OUTPUT 
021430 021560 0540 OU 7tU8 AOS ASTP COUNT REMAINING OIMENSICNS 
0214J1 U21452 6000 00 7109 TZE ASR6 TRANSF"E~ !F' UONE 
021432 0000(14 .s2uo a.s 7110 1,.CXO 4,0u GET MINUS L,ENGTH OF QUAD IN XR ,.. 0 
021433 021533 0400 OU 7111 ASXO A5121 UPDATE cone FOR NEXT DIMENSION 
021434 021535 0400 OU 7112 ASXO AS123 UPDATE CODE FOR NFXT OIMENSlON 
021435 021537 0400 lilO 7U3 ASXO ASJ25 UPDATE CODE fOR NEXT Dl~ENSION 
0214-36 U2154Q U4UO OU 7114 ASXO ASl26 UPDATE CODE fO~ NEXT OIMENSION 
021437 021544 0400 00 7115 ASXO AS132 UPUATE CODE FOR NEXT rrIMENSION 
021440 021~47 0400 OU 7116 ASXO AS135 UPUATF. eoo~ FOR NFXT DIMENSION 
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021441 uooon1 32uo oJ 
021442 ~21532 0400 00 
02144J 021541 04on go 
021444 u21~4~ 04un oo 
021445 021546 0400 00 
021446 U21551 0400 00 
021447 000020 3200 OJ 
021450 021542 04UO OU 

ENU OF BINARY CARD oouou~,, 
021451 021426 7100 OU 
021452 021556 33'0 OU 
021453 021560 75'0 OU 
021454 023663 7ouo ou 
021455 021553 2270 OU 
021456 010630 7000 00 
021457 777777 72UO 17 
021460 021554 0400 00 
021461 021557 2200 00 
021462 017045 4400 00 
021463 022006 7ouo ou 
021464 021511 71QO OU 
021465 035234 2260 00 
021466 000010 1660 QJ 
021467 020066 7000 OU 
021470 021566 75~0 OU 
021471 000004 06~0 ~J 
021472 020204 7000 00 
021473 021506 11uo oo 
021474 021566 2360 00 
021475 021553 2270 oo 
021476 021554 01,0 00 

END or BINARY CARD 000003'8 
021477 021554 0760 OU 
0215Jo 017531 7oon oo 
021501 021553 2270 oo 
021502 010630 7000 00 
021503 777777 72UO 17 
021504 021554 0400 00 
021505 021511 7100 00 
021506 021566 07~0 OU 
021507 021554 07'0 oo 
021510 017474 70U0 00 
021511 035235 22UO 14 
021512 000000 1100 ~o 
021513 0000~0 4500 17 
021514 uooono 63,o oo 
021515 000000 75'0 17 
021516 uooono 63,o oo 
021517 oonooo 75,o 11 
u215~o oonuoo 6210 11 

71.17 
7118 
7119 
7t20 
7121 
7122 
7123 
71~4 

7125 
71i6 A::lR6 
7t27 
71~8 A:SR7 
7129 
7130 
7t31 
7132 
71.33 
7t34 
7t35 
7136 
7137 ASG3 
7138 
7139 
7140 
7141 
7142 
7143 
7144 
7145 
H46 

7147 
7148 
7149 
71,50 
7151 
7152 
7153 
7154 ASG4 
7155 
7156 
7157 ASGR 
7158 
7159 ASIO 
7160 A:Sl1 
7161 A:Sl2 
7162 ASl3 
7163 ASl4 
71b4 A:S15 

1.cxo 
ASXO 
ASXO 
ASXO 
ASXO 
ASXO 
l,.CXO 
ASXO 

TRA 
I.CA 
STA 
TSXO 
1.,0X7 
TSXO 
L. )(I. 0 
ASXo 
1..nxo 
SXL.O 
TSXO 
TRA 
L.DX6 
SBX6 
TSXO 
STA 
ADX6 
TSXO 
TRA 
L,DQ 
L.DX7 
ADA 

ADQ 
TSXO 
L.DX7 
TSXO 
L.XLO 
ASXO 
TRA 
ADA 
ADA 
TSXO 
L.OXO 
TRA 
STZ 
EAA 
SU 
EAA 
STA 
EAXl 

PASS 3 

1,uu 
ASl20 
ASl?.7 
ASl31 
AS 134 
AS l 37 
AS11'J .. ASl201DU 
A5130 

ASR5 
ASO 
ASTP 
POP 
ASGM 
A$Xf"E:R 
•1e7 
ASL. 
ASL.AL,. 
PAHAM 
L.BL. 
ASGR 
UWORK 
2•WL,DU 
MNA 
ASGT 
WL, DU 
MVA 
ASG4 
ASuT 
ASG~ 

ASL. 

ASL. 
MOVE 
ASGM 
UXF"ER 
.. 1, 7 
ASI. 
ASGR 
A SC.IT 
ASl.. 
GAO 
A$STACK 1 DI 
o,o 
o,o 
0 
u,D 
0 
o,o 
o,o 

~ET MINUS ONE IN XR • O 
UPDATE CODE ~OR NEXT DIMENSION 
UPUATE ~ODc FOR NEXT DIMENSION 
UPUATE CODb FOR NEXT OIMENSION 
UPUATE CODE FOR NEXT DIMENSION 
UPUATE CODE FOR NEXT DIMENSION 

PAGF 

GET MJNUS LENGTH OF INSTRUCTION SEQUENCE 
UPUATE CODE FOR NEXT DIMENSION 

Ar.JU L.OOP 
GET MtNUS NUMRER OF DIMENSIONS 
AND STO~E FOR COUNTING 
UEL.cTE WORKING STACK BACK TO MARK STACK 
uET MODE OF ARRAY VAL.UE IN XR ~ 7 
MAKE MOOE POINTER ABSOLUTE 
GET L.ENGT~ OF VAL.LIE IN XR ~ O 
INCREMENT OFFSET BY DESCRIPTOR LENGTH 
uET DONE LABEL 
AND STORE AS PARAMETER 
DEFINE L,ABEL 
ANU GO fQ RETURN 
GET POl~TE~ TO END Of WORKING STACK 
uET POlNTER TO DESTINATION BLOCK 
MAKE DESTINATION NAME AVAIL.ABLE 
AND SAVE IN TEMP 
GET POl~TER TO SOURCE BLOCK 
MAKE SOURCE VA~UE AVAILABLE 
TRANSF~R IF VALUE IS IN A REGISTER 
GET DESTINATION lN Q REGISTER 
GET MOOE IN XR ~ 1 
ADU OFFSET TO SOURCE ADDRESS 

ADU OFFSET TO O~STINATION ADDRESS 
MOVE VALUE FROM SOURC~ TO DESTINATION 
GET MODE OF VALUE IN XR • 7 
MAKE MODE POINTER ABSOLUTE 
GET LEN~TH Of VALUE IN XR • O 
INCREME~T OFFSET BY ~ENGTH OF VA~UE 
AND GO ro RETURN 

165 

ADU ADDRESS OF DESTINATION TO STORE COMMAND 
ADU OFFSET 
AND ADD TO GENERATED OUTPUT CODE 
RESTORE: RF.TURN ADDRESS IN XR • 0 
AND RETURN 
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.s PASS 3 

0215.21 UQClOOO 6220 OU 71t>5 A::S I b f; AX2 0 
021522 oooono 6:?..SO ou 71t>6 A::> 17 E: A X3 lJ 
021523 021513 U011 nu 7167 AS I T1 TALl...Y ASlo1•-ASl0+1 
021524 02'>621 7000 ou 7168 A::> 18 TSXO RHCHEK 

ENLJ or BINARY CARD OOlJOu3::>9 
021525 oooono 2~::>0 u 7109 AS 110 L.DA u' l 
021526 000000 75:>0 ti H70 A~ I 11 STA 0' 1.) 
021527 oooono 23;0 12 H 71 I.DA 0,2 
021530 000000 75!:>0 17 7172 A:; 112 SU o,o 
0215..S1 021!:>25 0005 00 7173 AS I T2 TALL.V ASlt01*"'AS110+1 
021532 000000 0540 17 7174 A:; I 20 AOS o.u 
021533 000000 2360 11 7t75 AS 121 l.Dl.l 0. JJ 
021534 oooono 0560 1l 7176 A:Sl22 ASU 0, I) 
021535 000000 2360 t7 7177 AS 123 l,,DQ o,u 
021536 000000 0560 11 7178 A:S 124 AS<.l o.u 
021537 000000 2360 17 7179 AS125 L.DQ o,u 
021540 000000 l,760 17 7180 AS126 SBQ u. u 
021541 000000 1160 1l 7t81 ASl27 CMPC o,o 
021542 000000 60!:>0 04 7182 ASl.30 TPL. u ,I c 
021543 oooono J360 11 7183 ASl31 L,CQ o.u 
021544 000000 4(')~0 17 7164 ASl32 MPV o,u 
021545 000000 0560 1.7 7185 ASl33 ASQ u,o 
021546 000000 3360 17 7t86 A:S 134 L,CQ o,o 
021547 000000 4020 17 7181 A:Sl35 MPV u' LJ 
021550 000000 0560 11 71.BB AS 136 ASQ 0, IJ 
021551 000000 4500 11 7189 ASl37 STZ o.u 
021552 021532 0021 00 7190 ASI T3 TALI.. Y AS120~*-AS120+l 

ENO or BINARY CARO 00000360 
021553 000000 oououo 7191 ASGM ZERO 
021554 000000 oouooo 7192 ASL lERO 
021555 000000 oououo 7193 ASE ZERO 
021556 oooono oooouo 7194 ASD lERO 
021557 000000 000000 71,95 ASL.BL. ZERO 
021560 000000 oououo 7196 ASl'P ZERO 
021561 ooooooooou11 7197 ASRX1 OCT 11 
021562 000000000012 71.98 ASRX2 OCT 12 
021563 000000 ooooug 7199 ASCJl ZERO 
021564 oooono oouou0 7200 ASQ2 ZERO 
021565 000000 oooouo 7201 ASML8 ZERO 
021566 000000 oououo 7202 ASGT lERO 
021567 021642 7400 00 7?03 St::LCT STXO SEL.X SAVE RETURN 
021570 035234 2260 OU 7204 L.DX6 A$WORK GET POINTE!R TO ENO OF WORKING STACK 
021571 000004 1660 OJ 7205 SBX6 l•WL 1 0U GET POl~TER TO LAST BLOCK lN WORKING STACK 
021572 000000 7270 16 no6 1,.XL.7 016 GET MOO! OF VAL.lJE IN XR " 7 
021573 021705 7000 ou 7201 TSXO SL.Cl' CA~CU~ATE OFFSET Of OES!RED FIELD 
021574 020204 7ouo ou noe TSXO M\IA MAKE ST•uoTUREU VAL.LIE AVA!L.ABL.a 
021575 777777 7100 QO 7209 TRA $ERROR STRUCTURED \IALUF OANNOT BE lN REGISTER 
021576 000000 62UO O:» 7210 EAXO 01AL GET MODIPICATION OF VALUE ADDRESS IN XR - 0 
021577 000017 1000 '1.S 7211 CMPXO D, DIJ 1s IT D REGISTER MOOiricATlON 
021600 021633 6010 OU 7212 TNZ SEL.2 TRANSFE~ If NOT 



EN~ or BINARY CARU UOUOU361 
021601 OQOOGO 62UO 01 
021602 000001 lOUO 16 
021603 021621 6010 au 
021604 021643 75,0 00 
021605 021643 2360 00 
021606 021730 01'0 ou 
021607 021731 22/0 00 
021610 017531 70UO 00 
021611 000000 22'0 16 
021612 uoooo1 2360 16 
021613 017665 7000 OU 
021614 000003 2360 16 
021615 017673 7000 OU 
021616 707777 36'0 OJ 
021617 000000 74~0 t6 
021620 021642 7100 OU 
021621 021730 2200 00 
021622 000002 0400 16 
021623 000000 22,0 t6 
021624 000001 2360 16 
021625 017665 7000 OU 
021626 677777 36'0 OJ 

END ~r BlNARY CARD 00000362 
021627 000003 2360 16 
021630 017673 7000 QO 
021631 000000 74,0 16 
021632 021642 7100 QO 
021633 021730 2200 00 
021634 000003 0400 t6 
021635 000000 22~0 i6 
021636 000001 2360 \6 
021637 017665 7ouo oo 
021640 607777 3650 03 
021641 000000 7~>0 16 
021642 000000 1100 ~o 
021643 000000 000000 
021644 021704 74UO 00 
021645 035234 2260 00 
021646 000004 16o0 OJ 
021647 000000 7270 16 
021650 010630 7000 OU 
U21651 000000 2200 11 
021652 016762 1000 03 

021653 777777 6010 OU 
021654 000001 22/0 11 

ENO OF BINARY CARD 0000U3b3 
021655 0217G5 7000 00 
021656 020066 7000 00 
021657 000000 6200 05 

ALG~L68 

7213 
7214 
7215 
7216 
7217 
7218 
7219 
7220 
7221 
7222 
7223 
7224 
7225 
7226 
7227 
7228 
7229 Sl::L1 
7230 
7231 
7'-32 
7233 
7234 

7235 
7236 
7237 
7238 
7t!39 St:L2 
7240 
7241 
7242 
7243 
7244 
7245 
7246 SEL.X 
7241 St:LT 
7248 HSl.CT 
7249 
7250 
7251 
n52 
7253 
7254 

7255 
7256 

7?57 
7258 
7?59 

EAXO 
CMPXO 
TNZ 
Sl'A 
L.OQ 
ADA 
1.DX7 
TSXO 
1.,DX5 
L.DQ 
TSXO 
L.DQ 
TSXo 
ANX5 
STX5 
TRA 
1..0XO 
ASXO 
1.Dx5 
L.00 
TSXo 
ANX5 

l,.DQ 
TSXO 
STX5 
TRA 
L.DXO 
ASX 0 
L.DX5 
L.OQ 
TSXO 
ANX5 
STX5 
TRA 
ZERO 
STXO 
L.DX6 
S8X6 
L, XL. 7 
TSXO 
L.DXO 
CMPXO 

TNZ 
L.DX7 

TSXO 
TSXO 
EAXO 
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PASS 3 

v1 AIJ GET ADDRESS PAHT nF VALUE POINTER IN XR .. O 
1,6 SEc Ir !T IS A STACKt:D VA~UE 
SELt TRANSrE~ IF NOT A STACKED VALUE 
SF~T SAVE VA~UE POINTER lN TEMP 
SE~T AND PUT IT IN Q AS DESTINATION 
DE~TA ADD DELTA TO SOURCE ADDRESS 
FMOoE GET MOOE OF F!ELO JN XR ~ 7 
MOVE MOVE rl!LD TO STACK 
U1 6 GET f~A$S FROM RLOCK tN XR • 5 
116 GET REGISTER TO DEALLOCATE 
CL1 UEALLOCATE ANV DEREFERENCED VALUES 
3 1 6 GET REGISTER TO OEALLOCATE 
CL3 UEA~LOClTE A~L OTHER REGISTERS 
•1•R$FD·B$FE-8$FF,OU R~SEf ALL DISPLAY RELATIVE NAME FLAGS 
0 1 6 RESTORE fLAGS lN BLOCK 
SELX GO TO RETURN 
DELTA GET OFFSET FOR DESIRED FIELD 
2,6 INCREMENT NAME POINTER If ANY 
016 GET fl.A&S FROM Bl.OCK 
116 GET REGISTER TO DEALLOCATE 
CLl UEA~~OCATE ANY DEREFERENCED VALUES 
~1~8$FC 1 DU HESET SfACKEO FLAG 

3 1 6 GET REGISTER TO DEAiLOCATE 
CL3 UEA~LOCATE ANY REGISTER USED TO POINT TO VALUE 
~,6 RESTORE FLAGS lN BLOCK 
SE~X GO TO RETURN 
DELTA GET OFFSET 'OR DESIRED FIELD 
3,6 INCREMENT REGISTER BASED P9!NTER 
o,6 GET rL.AGS FROM B~OCK IN XR • 5 
116 GET REG!ST6R TO OEA~LOCATE 
CLl UEA~~OCATE ANV DEREFERENCED VALUES 
·1~H$FC·B$F0-B$f~-85fr,ou RESET STACKED AND D REGISTER FLAGS 
0,6 RESTORE F~AGS lN BLOCK 
** ANO RETURN 

RSL.X 
A$WORK 
1ttWL,OU 
016 
UXF'ER 
0,1 
M$HEF,DU 

$EHROR 
1, 7 

SLCT 
Ml'IA 

O,AL 

SAVE RETURN 
GET POINTER TO END OF WORKING STACK 
GET POI~TER TO LAST BLOCK lN WORKJNG STACK 
GET MOD~ OF VALUE IN XR • 7 
MAKE MODE POINTER UNIOUE AND ABSOLUTE 
GET TVPE OV MODF !N XR w O 
lS lT A R6fERENCE 

COMPlL.E" ERROR 
GET DEREFERENCED MODE IN XR • 7 

CALCU~ATE OFFSET OF DESIRED FIELD 
MAKE: THE STRUCTURE NAME AVAILABLI: 
GET MOUIFICATION IN XR - O 



~21660 Jonu11 1oun Oj 
u;1b61 021674 bOlD au 
02l662 u21730 22un oo 
021663 000002 U4UO 16 
021664 ooouro 22~0 lb 
021665 oooun1 23bO 10 
u21666 L1766~ iouo au 
021667 677777 J6~0 OJ 
021670 OOOOOj 2360 16 
021671 017673 7oon ou 
021672 000000 74~Q 16 
02167j 021704 71uo ou 
021674 021730 2200 oo 
021675 000003 0400 16 
021676 uonon2 o4uo 16 
021677 uonuoo 22~0 16 
021100 000001 2360 16 
021101 01766~ 7000 00 
0~1102 607777 36~0 03 

ENO Of BINARY CARD 0000UJ64 
021703 000000 74~0 16 
021704 000000 71UO OU 
021705 021727 7400 OU 
021706 L10630 7000 00 
0217u7 000000 2200 17 
021710 016757 1~00 OJ 
021711 777777 6010 00 
021712 000001 62~0 17 
021713 021730 4500 00 
021714 017045 1210 ou 
021715 000001 1610 gJ 
021716 021725 6000 OU 
021717 000000 2270 12 
021720 010630 7000 OU 
021721 777777 7200 17 
021122 021730 o~oo oo 
021123 oooon1 0620 OJ 
021724 v21715 7100 OU 
021725 000000 2270 12 
021726 021731 7470 OU 
021727 000000 7100 OU 
021730 000000 000000 

END or BINARY CARO OOOOU3b5 
021731 000000 oououo 
0217J2 021742 7400 00 
021733 035234 2260 OU 
021734 oooon4 1660 OJ 
021735 011045 12jo oo 
021736 oonono 4410 16 
021737 000001 2200 16 

7?b0 

7?. 61 
l?b? 
7263 
7?b4 
7265 
7?b6 
7267 
72b8 
7?69 
7?70 
7271 
7272 H:::iL1 
7273 
7274 
7275 
7?76 
7277 
727B 

7?.79 
7280 rt:SLX 
7281 SL.,CT 
7282 
72B3 
7284 
7285 
7286 
7287 
7288 
7289 SL.CH 
7290 
7291 
7292 
7293 
7294 
7295 
7296 
7297 SL.CT2 
7298 
7299 !:iL.CTX 
7300 Dt:L. TA 

7'.501 FMODE 
7~02 cTC 
7303 
7:5 u 4 
7305 
7306 
7307 

CMPXU 
rnz 
i.DXO 
ASXO 
l,,DX5 
L.OQ 
rsxo 
ANX5 
L.DQ 
lSXO 
STX~ 
TRA 
1.DXO 
ASXO 
ASXO 
L,OX5 
1.no 
TSXO 
ANX5 

STX5 
TRA 
STXO 
TSXO 
L,.DXO 
CMPXQ 
TNZ 
EAX2 
STZ 
L.XL.1 
SBX1 
TZE 
1.DX7 
TSXO 
I.XL. O 
ASXO 
ADX2 
TRA 
1.,DX7 
STX7 
TRA 
ZERO 

ZERO 
STXO 
L.OX6 
S!-3X6 
L.XL. 7 
SXL. 7 
L.DXO 

U,iJ:J IS ITO RFGJ~Tl:::R MODIFlr.ATION 
HSLt HA'\1 SFi:R IF !\IDT 
DEL.TA GEl OFFSET IN XR • 0 
2 1 6 iNC~~McNT NAME BY OFFSET 
Oe6 ~ET F~AGS FROM AL.OCK IN XR - 5 
116 GEf REG!ST~R TO DFALLOCATE 
CL1 U~A~LOCATf ANY DEREFcRENCED VALUES 
·1-A$FC,OU RESET STACKED VAL.LIE FLAG 
3,o GcT HFGISTER TO DFAL~OCATE 
Cl,.3 UEA~LOCATE ANV REGJSTcRS USED 
u,6 RESTORE FLAGS IN HL.0CK 
HSl,,X GO To cXIT 
UELTA GET OFFSET IN XR • O 
3,6 ADD TO REGISTfR REL.ATIVE POINTER 
216 ADU TO ANY DJSPLAY RELATIVE POINTER 
o,6 GET F~A~S FROM BLDCK IN XR • 5 
116 GET REGISTER TO DEA~L.OCATE 
CL1 UEA~LCCATE ANY DEREFERENCED VALUES 
•1•A$FC-8$FD-B$FE-~$FF,DU RESET STACKED AND D REGISTER FLAGS 

Q,6 

** 
Sl,,CT X 
A$XFE:R 
0. 7 
M'.iSTRCT,OU 
~ERROR 
1,7 
OEl.. l'A 
PAHAM 
1,ou 
SL.CT2 
0,2 
HXFER 
""1t7 
DEi.TA 
11DU 
Sl,.CTl 
012 
FMODE 
•• 

E:TCX 
A'.l>WORK 
1•WL 1 DU 
PAHAM 
o,6 
1,6 

RESTORE FLAGS IN BL.OCK 
AND RETURN 
SAVE RETURN 
MAKE MO~E POINTER UNIQUE AND ABSOLUTE 
GET TYPE Of MOOE IN XR r O 
IS IT A STRUCTURED MOOE 
NO ~ COMPl~ER ERROR 
GET PDl~TER TO FIRST FIELD OF ST~UCTURE 
INITIALIZE DELTA OFPSET 
GET f JE~D NUMBER IN XR • 1 
DECREME~T ~UMBER OF FIELDS TO GO 
TRANSFE~ lf ALL rlE~DS CONSIDERED 
GET MOOE or FIELD IN XR ~ 7 
MAKE MO~E POINTER UNlQUE AND ABSOLUTE 
GET LENGT~ Of VAL.UE OF ~ODE IN XR • o 
AND ADD IT TO DEL.TA OFFSET 
STcP TO NEXT FIF~O 
AND LOOI' 
GET MODE or DESIRED FIELD 
AND STOiqE 
AND RETURN 

SAVE: Re l'URN 
GET POlNTER TO FND OF WORKING STACK 
GET POlNTER TO LAST ~~OCK IN WORKING STACK 
GET MODE OF RESU~T OF St-L.ECTION 
AND STORE IN BLOCK 
GET TF.MP CURHENT~Y A~LOCATED FOR BLOCK 
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~ PASS 3 

021740 017037 7 4, u 0 OU 7308 STXO SP AND DEAL.LOCATE IT 
021741 020354 H1uo oo 7309 TSXO GTMP REA~LOCATE STORAGE FOR NEW MODE 
021742 ooriono 71. u n oo 7310 ETex TRA ... AND t:Xlf 
021743 021773 l ~I U 0 00 7311 CASE ~TXO CA SEX SAVE RETURN 
021744 035234 2~'~0 OU n12 l.DX6 A$WORK GET POI~TER TO FNO OF WORKING STACK 
021745 000004 16b0 o.s 7313 SBX6 1•WL,DU GET POINTER TO LAST ~LOCK IN WORKING STACK 021746 02n204 7(1 uo 00 7314 TSXO MVA MAKE VALUE AVAILABLE 
021747 021757 7100 00 7:H5 TRA CASE1 TRANSF"E~ IF VALUE IS IN REGISTER 
021750 021774 7~;~0 00 7316 STA CASET SAVE POINTER TO VALUE IN TEMP 
0217?1 017612 70UO oo 7'H7 rsxo GQ GET Q REGISTER 
021752 021774 23~0 00 7'.HB I.DA CA SET ~ET POINfEH TO VALUE IN A 
021753 2.36000 07!:>0 07 7'.H9 ADA L.DGl,DL ADD L.,DQ COMMAND 
021754 U17474 7"U 0 00 7320 rsxo GAO ANU ADD TO GENERATED CODE 
021755 oooon5 2no 0.3 7321 L.OX2 5, JJU GET POINTER TC a REGlSTER CONTROL. WrlRD 
021756 017721 7000 OU 7322 TSXO UR RE~EASE Q REGISTER 

END or BlNARY CARO OC00UJo6 
021757 017045 23'0 OU 7323 CASE1 L.DA PARAM GET MAXIMUM VALID INDFX IN AL 
021760 000022 73~0 oo 7:324 AL.S 18 MOVE IT TO AU 
021761 000001 01~0 o.s 7325 ADA 11 OlJ ANO ADD ONE TO MAXIMUM 
021762 116007 07'0 07 7:'5 2 6 ADA CMPQ+DL.,DL GET CMPQ MAX•11DL INSTRUCTION 
021763 017474 7ouo 00 7327 TSXO GAD AND ADD TO GENERATED CODE 
021764 021775 23~0 00 7:528 1.,DA CAS!1 GET fRC 31lC INSTRUCTION 
021765 017414 7000 oo 7329 TSXO GAD ANO ADD TO GENERATED CODE 
021766 021776 23~0 00 7330 l.DA CASI2 GET STC2 11IC INSTRUCTION 
021767 017414 7000 !JO n31 TSXO GAO AND AOD TO GENERATED COOE 
021770 021777 2350 OU 7332 L.DA CAS!3 GET fRA o,QL INSTRUCTION 
021771 017474 7000 00 7333 TSXO GAO AND ADD TO GENERATED COOE 
021772 021007 7ouo QO 7334 TSXo UEl,,V REI.EASE Al.l.. REGISTERS 
021773 000000 7100 00 7335 CA SEX TRA ... AND RETURN 
021774 000000 000000 7336 CASET ZERO 
021?75 000003 60JO Q4 7337 CAiU TRC 3dC 
021776 000001 7500 04 7338 CASI2 STC2 1dC 
021777 000000 7100 oo 7339 CAS 13 TRA 01QL 
022000 022005 7400 oo 7340 i.qp srxo HI PX SAVE RETURN 
022001 017045 7270 00 7H1 I. XL. 7 PA RAM GET MODE Of L.A8EL. IN XR • 7 
022002 020377 7000 00 7342 TSXO MAl.,K ANU MAKE A 81.0CK POR lT 
022003 1ooono 22~0 o.s 7'343 1,,0X5 ti3>fC,DU GET STACKED V4L.UE BIT 
022004 000000 14~0 16 7344 STX5 0,6 ANU STO~E IN BL.~CK 

END Of BlNAR't' CARD 00000&67 
022005 oonooo 7100 00 7345 HlPX TRA ** AND RETURN 
022006 022016 7400 oo 7~46 1..tiL STXO l..BL.X SAVE REfURN 
022007 020052 7000 OU 7H7 TSXO PAl.L PURGE A~L REGISTERS 
022010 017045 7210 00 7348 L. XL.1 PARAM GET L,ABEL NUMBER IN XR " 1 
022011 035225 0610 00 7349 ADX1 Ht.AL. ADU BASE Of I.ABEL. TABLE 
022012 000000 nuo u 7350 L.Xl..O 0,1 GET DEFINED VALUE F"OR LABEi. 
022013 777777 6010 ou 7351 TNZ ~ERROR E:RFWR "" LABEL. lS DEFINED TWICE 
022014 0352?6 7?t!O oo 7352 L,XL.2 UGEN GET ADD~ESS OF NEXT GENFRATEO CODE WORD 
022015 uoouoo 44~0 11 7353 SXl,.2 0.1 ANU STO~E AS DEFINITION or LABEL 
022016 000000 7100 00 7354 L~~X TRA ... ANU HETURt\J 
022017 022026 7400 oo 7355 Tl'<~D STXO TR All X SAVE RE:TURN 



u22020 u17045 121n nu 
022021 u3522~ 0610 oo 
022022 oo~ono ~2~0 il 
022023 u3~226 72Jo nu 
022024 oonooo 74Jn 11 
022025 000000 63~0 1~ 
022026 uonono 7100 oo 
022027 022034 74UO OU 
022030 U20052 7000 00 
022031 022017 7ouo oo 
022032 710004 07~0 07 

ENU Of BINARY CARO OOU0UJb8 
022033 017474 7000 00 
022034 000000 7100 OU 
022035 022076 74UO OU 
0220J6 035234 2200 nu 
022037 000004 1660 Oj 
022040 020204 IOUO 00 
022041 022045 71UO OU 
022042 234000 07~0 Q7 
022043 017474 7000 OU 
022044 022072 7100 OU 
022045 035226 7240 00 
022046 035226 0640 OU 
022047 777774 23'0 14 
022050 777000 2360 07 
022051 022011 2110 00 
022052 022010 6010 oo 
022053 022100 2220 03 
022054 000000011001 
022055 007640 5602 ~1 
022056 777775 2350 14 
022057 000000 11~0 12 
022060 022010 60~0 00 

END or BlNARY CARO OOUOU~b9 
022061 000004 33,0 07 
022062 035226 05~0 00 
022063 022011 7000 OU 
022064 000000 62UO 01 
022065 777774 1400 14 
022066 035226 0540 00 
022067 022075 7100 00 
022070 736000 23~0 g] 

022011 017474 7ouo 00 
022072 022017 7000 00 
022073 600004 07'0 07 
022074 017474 7000 00 
022075 021007 7000 OU 
022076 000000 7100 QO 
022077 000003 0000 04 

n:>~ 

B':>7 
7358 
7H9 
7'5 bO 
7361 
7362 TKAOX 
7'3b3 JUMP 
73()4 
7365 
7366 

7"'367 
7368 JUMPX 
7369 TF 
7370 
7371 
7372 
7373 
7374 
7375 
7'576 
7377 Ht 
7378 
7379 
nso 
7381 
n~2 
7383 

7364 
7385 
7386 
7'.38 7 

7388 
7389 
7390 
7391 
7:59 2 
7393 
7394 
7:595 Tf 3 
7396 
7397 TF2 
7398 
7399 
7400 TF 4 
7401 H"X 
7402 Tf 11 

L XL1 
ADX1 
LOX2 
L XL.3 
STX3 
E:AA 
TRA 
STXO 
TSXO 
TSXO 
ADA 

TSXO 
TRA 
STXO 
L.DX6 
SBX6 
TSXO 
TRA 
AOA 
TSXO 
TRA 
L.XL4 
A0X4 
L.DA 
L,DQ 
CMK 
TNZ 
L.DX2 

RPO 
I.DA 
CMPA 
TNZ 

l..CA 
ASA 
rsxo 
EAXO 
STXO 
AOS 
lRA 
I.DA 
TSXO 
TSXO 
ADA 
lSXo 
TSXO 
TRA 
ARG 

PAfo<AM 
HL.YL 
0,1 
T$tiEN 
0 .1 
0,2 

** JUMPX 
PAL.L 
TR Ml 
TRA-trlC 1 DL 

GAD 

•• 
TFX 
uwoRK 
WL 1 DU 
MVA 
TFl 
SZN,DL 
GAD 
Tr 2 
T$GEN 
T$GEN 
•414 
•0'177000,DL. 
l F'l 1 
TF3 
TFl2,ou 

3,1,TNZ 
.. 3, 4 
012 
H3 

4,DL 
UGEN 
TR An 
0, AlJ 
•414 
T$GEN 
Tr• 
OLS;OL 
GAD 
TRAO 
Tze.1c,DL 
GAU 
UEl..V 
** 
3,IC 

GET LA~EL TO THANSFER TO 
ADD dASE OF LA~EL TAdLE 
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GET ADDRF.SS OF LAST TRANSFER TO THIS LABEL 
GET ADURl:SS OF CURRENT THANSFER INSTRUCTION 
STORE ADDRESS OF CURRENT TRANSFER IN TARLE 
GET ~IN< TO LAST TRANSFFR IN AU 
AND RETURN 
SAVE Rl:TURN 
PUHGE A~L REGlSTl:RS 
GET AnDRESS FOH THANSFER INSTRUCTION IN AU 
ADD TRA 01IC 

AND ADD TO G~NERATED CODE 
ANU RETURN 
SAVf: RETURN 
GET POINTER TO FNO Of WORKING STACK 
~ET POINTER TO LAST BLOCK IN WORKING STACK 
MAKE BOOLEAN VALUE AVAILABLE 
TRANSfE~ IF VALUE lS IN A REGISTER 
GET SZN A1 B IN A REGISTER 
ANU ADD T~ GENERATED CODE 
TRANSFE~ TO CONTINUE 
GET ADDRESS or NEXT WORD TO BE GENERATED 
MAKE END Of CODE POINTER ABSOLUTE 
GET foU~T~ To ~AST INSTRUCTloN IN oUTPUT 
GET MAS~ TO COMPARE ALL BUT OP CODE 
COMPARE W!TM ARG J,IC INSTRUCTION 
TRANSFE~ IF NOT EOUA~ TO NORMAL SEQUENCE 
GET POINTER TO REST OF INSTRUCTION SEQUENCE 

SEARCM GENERATED ~ODE FCR A MISMATC~ 
GET GENERlTEO OUTPUT WORD 
COMPARE WIT~ SEQUENCE TO CHANG6 lNDJCATOR TO AOOL 
TRANSFE~ I~ NOT EXPECTED SEQUENCE 

GET A MlNUS 4 lN A REGISTER 
AND DELETE LAST FOUR WORDS OF GENERATED OUTPUT 
GET ADDRESS OF TRANSFER INSTRUCTION IN AU 
GET ADDRESS lN XH • 0 
AND STORE IN CONDITIONAL TRANSFER INSTRUCTION 
ADD CONOITlONA~ TRANSfER INSTRUCTION TO OUTPUT 
GO TQ DELETE BOO~EAN VALUE 
GET Q~S O INSTRUCTION 
AND ADD TO GENERATED CODE 
GET ADDRESS FOR TRANSFER INSTRUCTION IN AU 
GET Tzc ADOR,IC INSTRUCTION lN A 
AND ADD TO GENERATED cone 
DELtTE BOO~EAN VALUE FROM STACK 
AND RETURN 
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022100 oooon1 2360 01 
022101 000002 7100 04 
022102 000000 2360 07 
022103 022107 74UO Ou 
02~104 010630 70UO 00 
022105 uooooo 7210 17 
022106 022110 7000 00 

ENU or BINARY CARO OOOOu370 
022101 000000 7100 00 
022110 022126 74UO 00 
022111 022124 7420 oo 
022112 022125 74JO OU 
022113 035227 0610 00 
022114 777777 7220 il 
022115 035226 72JO 00 
022116 022122 74JO 00 
022117 777777 4430 11 
022120 000000 1020 03 
022121 022123 6000 OU 
022122 000000 1620 03 
022123 000000 63~0 ~2 
022124 000000 2220 OJ 
022125 000000 22JO 03 
022126 000000 7100 00 
022127 022233 7400 00 
022130 035234 2260 00 
022131 0000~4 1660 gJ 
022132 000000 7210 t6 
022133 010630 7oon ou 
022134 000000 2200 17 

END 0~ BINARY CARO OOU00371 
022135 016762 10U0 03 
022136 777777 6010 00 
022137 000001 2270 17 
022140 022240 7470 00 
022141 010562 1000 ao 
022142 022167 71UO go 
022143 020204 7000 00 
022144 777777 71UO 00 
022145 022234 7510 71 
022146 022236 7510 71 
022147 022237 2~50 OU 
022150 0175n7 7000 QO 
022151 oooon3 2360 t6 
022152 017673 7ouo ou 
022153 000010 23~0 S7 
022154 000001 2360 16 
022155 777777 j7oO OJ 
022156 0000~2 7560 16 
022157 000017 0760 0/ 

7403 H 12 
7404 
7405 
7406 MlL 
7407 
7408 
7409 

7410 MTl.X 
7 411 Tl.. 
7412 
7413 
7414 
7415 
7416 
7417 
7418 
7419 
7420 
7421 TL.1 
7422 TL.2 
74~3 Tl,,3 
7424 TL.4 
7425 TL.>< 
7426 Dl:REF 
7427 
742B 
7429 
7430 
7431 

7432 
H33 
H34 
7435 
7436 
7437 
H38 
7439 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7449 
74:>0 

L.DW 
TRA 
L,DQ 
STXO 
TSXO 
L,Xl,.1 
TSXO 

TRA 
STXO 
STX2 
S'f X3 
~OX1 
L.XL2 
LXL3 
STX3 
SXl.3 
CMPX2 
TZE 
SBX2 
EH 
L.DX2 
L,DX3 
TRA 
STXO 
L.DX6 
SBX6 
I,. XL. 7 
TSXO 
1.DXO 

CMPXO 
TNZ 
1.,DX7 
STX1 
TSXO 
TRA 
TSXO 
TRA 
STCA 
STCA 
1..DA 
TSXo 
L,OQ 
TSXO 
1..DA 
l..DQ 
ANQ 
SHl 
ADQ 

riASS 3 

1,DL 
21 1 c 
01 UL 
MTL.X 
UXF"ER 
Q,7 
TL. 

** n .. x 
TL3 
Tl .. 4 
UTYPF. 
9 111 
UGEN 
TLl 
"'111 
0 I OU 
TL2 
**1DU 
012 

**' IJU 
**1DU 
** OE Rx 
AhOHK 
WL,DU 
016 
UXPER 
0. 7 

MiHEF,DU 
iERROR 
1,7 
OERM 
A$RCHK 
DERIJ 
MVA 
$ERROR 
OEHU,71 
UEHJ2,71 
De'.R J T 
GAOL 
JI 6 
CL3 
=01n,nL 
116 
... 1, nu 
2,6 
D,DL 
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SAVE RETURN 
MAKE MO~E POINTER ABSOLUTE 
GET TVPE POINTER FOR MODE lN XR - 1 
GET ADDRESS FOR TVPE IN AU 

ANO RETURN 
SAVE RETURN 
SAVE:'. XR "" 2 
SAVE XR .. 3 
MAKE TYPE POINTER A8Sn1..uTE 

171 

GET POINTER TO LAST USE OF THIS TYPE !N XR .. 2 
GET ADU~ESS OF NEXT INSTRUCTION lN XR • 3 
ANU STORE FOH RE~ATIVE CA~CULATlON 
ANO STORE AS POINTER To THIS us~ OF" THIS TYPE 
IS PREVIOUS ~tNK POINTER ZERO 
YES • TRANSFER TO LEAVE ALONE 
MAKE PREVIOUS ~INK POINTER RELATIVE 
GET POINTER TO LAST USE IN AU 
RESTORE XR " 2 
RESTORE XR "' :5 
Ar-.JO RETURN 
SAVE RETUR"l 
GET POINTER TO ENO Or WORKING STACK 
GET POl~TER TO LAST BLOCK lN WORKING STACK 
GET MOD! or VA~UE IN XR • ' 
MAKE IT ABSO~UTE 
GET TYPE or MOOE IN XR • 0 

IS IT A RErERENCE MOOE 
NO • COMPl~ER ERROR 
GET DEREP@RENCED MOOE IN XR • 7 
SAVE OEAE,ERENCED MODE 
SEE Ir IT IS AN ARRAY MODE 
NO • TRANSfER 
MAKE ~RAAV VALUE AVAlLABLE 
COMPJL.ER ERROR - NEVER JN ACCUMULATOR 
STORE ADDRESS IN INSTRUCTION SEQUENCE 
STORE ADDRESS lN INSTRUCTION SEQUENCE 
GET f A~~V WORD FOR INSTRUCTION SEQUENCE 
AND ADD TO GENERATEO OUTPUT 
GET POSSIBL.E POINTER IN Q 
AND DEHLOCATE IT 
~Er 10.oJ ADDRESS IN A REGISTER 
uET STACK ADDRESS IN QU 
ZERO OUT GIL. 
ANO STO~E IN BLOCK 
ADD 0 REGtSTER MODif ICATION 



022160 U2?24Q 2210 Ou 
022161 oonunu 441n 10 
022162 017?31 toun Ou 

END OF BINARY rARO OOU0u372 
022163 03oono 22~n OJ 
022164 000000 74~0 1b 
022165 020451 7ouo gu 
022166 022233 7tU0 00 
02?167 000000 22~0 16 
022110 24~000 Jo~n OJ 
022171 022173 6010 00 
022112 02no66 7noo oo 
022173 200000 30~0 OJ 
022174 022214 6000 OU 
022175 000003 2360 16 
022176 017673 70UO QU 
022177 uonorJ 45uo 16 
022200 000001 7200 16 
022201 UOOOOJ 44UO tb 
022202 ?77777 36~0 OJ 
022203 U04000 2650 OJ 
022204 040000 30,0 QJ 
022205 022210 6000 00 
022206 020000 2650 OJ 
022207 022211 7100 00 
022210 747777 3650 OJ 

END Of BlNARY CARD 00000373 
022211 002000 3050 OJ 
022212 022216 6000 QO 
022213 775777 3650 QJ 
022214 uo1ano 2650 QJ 
022215 022220 7tU0 OU 
022216 000003 2360 16 
022217 017673 7000 QO 
022220 237777 36,0 03 
022221 022240 22/0 00 
u22222 oooono 4470 16 
022223 000000 74~0 16 
022224 000001 2200 16 
022225 017037 7400 00 
022226 020354 7000 OU 
022221 oooono 1210 16 
022230 010562 7000 ou 
022231 022233 7100 00 
022232 020451 7000 00 
022233 oonono 1100 oo 
022234 000000 2200 00 
022235 000002 6010 04 
022236 oooono 6200 oo 

END OF BINARY CARD 00000374 

74!>4 
7455 
7456 
7457 
7458 Dl:RO 
74!>9 
74b0 
7461 
7462 IJl::R1 
7463 
7464 
7465 
7466 
7467 
7466 
7469 
7470 
7471 Dl:R2 
7472 
7473 
7474 
7475 Ol:R3 

7476 Ol:R4 
]I, 71 
7479 
7479 
7480 
7481 Ul:R5 
7482 
7483 IJl:R6 
7484 
7485 
7486 
7487 
7488 
H89 
7490 
7491 
7492 
7493 
7494 l.ll:RX 
7495 Ul:R 11 
7496 
7491 1H:RI2 

LDX7 
SXL7 
TSX 0 

L.Dx? 
STX5 
TSXO 
TRA 
L.f'lX5 
CAt-.JX5 
TNZ 
TSXO 
CANX5 
TZE 
L,OQ 
rsxn 
STZ 
L.XL G 
sXLO 
ANX5 
ORX5 
CANX5 
TZE 
ORX5 
TRA 
ANX5 

CANX5 
TZE 
ANX5 
ORX5 
TRA 
l,,OQ 
TSXo 
ANX5 
L.DX7 
SXL. 7 
STX5 
~oxo 
STXO 
TSXO 
L.XL.7 
TSXO 
TRA 
TSXO 
TRA 
1..DXO 
TNZ 
E.XO 

PAGF 

Df~ HM 
(J, 0 

MOV~ 

G~T MOUE OF DE~FFFRfNCEO VALUE IN XR • 7 
AN Ll ST 0 RE l T I ,'IJ i:3 L 0 CK 
MOvE VALUE TO STACK 

bi~F+8$FF1DU CbAlM VALUE IS tN STACK 
0 1 6 ANU STORE FLAGS IN BLOCK 
FS FOHCE ARRAYS TO STACK 
DE~X ANO RETURN 
u,6 GET FLAGS IN Xk - 5 
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8iFR+B$FD+8$FH,OU CHECK IF VALUE IS lMMFDIATELY ACCFSSABL~ 
DERt TRANSFE~ IF lMMFDIATELY ACCESSABLE 
MNA MAKb NAME AVAILA~LE 
~$FR 1 DU IS UERErERENCFU VALUE IN A REGISTER 
DEH?. TRANSFtR IF NOT 
3,6 GET POSSIBLE NAME POINTER IN Q 
CL3 ANO DEALLOCATE IT 
3 1 6 RESET POSSIBLE POINTER 
116 GET STO~E COMM~ND FOR DEREFERENC~D VALUE 
J,6 A~D MAKE !T STORE COMMAND FOR VALUE 
~1•H$F8,0U C~EAR DEREFERENCED VALUF !N REGISTER BIT 
~$FG 1 DU SET VA~UE JN REGlSTEH BIT 
~$f D10U is NAME VA~UE OrrSET,LL 
DER3 TRANSFER IF NOT 
~$FE 1 DU S~T OFFSET 1 LL lS REFERENCE To VALUE BIT 
UER4 AND CONTINUE 
•1•R$FE·B$F[,Ov RESET A~L BITS ABOUT 2 1 6 

~$FH 1 DU IS IA,Bf VALUE 
DER? TRANSF'E~ IF (A 1 8J IS NOT VAl..UE 
-1~R$FH,OU REStT (A,BJ lS VA~UE BIT 
~$Fl1DU SET (A,BI IS RErERENCE TO VALUE BIT 
UEH6 CONTINUE 
3,6 GET (A 1 81 ~ORO 
C~3 OEA~~OCATe !T 
~1·A$FA•8$FC-BiFU,DU RESET DENOT, STACK, 2 1 6 IS VALUE BITS 
DEHM GET DEREFERENCED MODE IN XR • 7 
016 AND STO~E AS MOOE Of NEW VA~UE 
016 RESTORE FLAGS lN RLOCK 
116 GET PREVIOUS ALLOCATEn TEMP 
SP RESTORE !T 
GTMP A~LDCATE TEMP FOR NEW VALUE 
0,6 GET MODE OF VA~UE IN XR ~ 7 
Ai~C~K SEE 1r JT 1s • ROW TYPE MODE 
OEH~ TRANSrE~ ?~ NOT 
rs f OHCE TME A~RAY VALUES TO THE STACK 
** AND RETURN 
0 
2.IC 
0 
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3 

ENO 

ENO 

022237 
022240 
022241 

022234 0004 ou 
000000 oooouo 
022260 7400 OU 

022242 017045 7210 oo 
022243 035220 0610 00 
022244 000002 2270 11 
022245 02n377 7oon oo 
022246 020717 7000 00 
022247 000003 23~0 11 
022250 000000 63~0 01 
022251 02n746 07~0 OU 
022252 020000 22~0 03 
022253 020746 ~340 00 
022254 022256 6010 OU 
022255 010000 26~0 03 
022256 000002 75~0 16 
022257 000000 74,0 16 
022260 000000 7100 00 
022261 022321 7400 00 
022262 020717 7000 00 
022263 020746 2~60 00 
022264 020747 0760 00 
Op BINARY CARD 00000!75 
022265 022311 6oon ou 
022266 035215 1600 00 
022267 022277 7400 00 
022270 000000 23~0 07 
022271 020746 15~0 00 
022272 022217 6000 00 
022273 022322 ~350 OU 
022274 017474 7000 00 
022275 020746 0540 00 
022276 022212 7100 00 
022277 000000 2200 OJ 
022300 035215 0600 oo 
022301 000000 2200 lU 
022302 035215 0600 00 
022303 000002 2260 10 
022304 035214 0660 OU 
022305 000001 23~0 l6 
022306 000001 6350 C1 
022307 022323 0750 co 
022310 017474 7000 QO 
022311 017045 7210 OU 
022312 035220 0610 00 
Op BINARY CARD 00000~76 
022313 00~003 ~220 11 
022314 017045 4420 OU 

ALGOL6t; 

7498 lH:;Rp 
7499 IJl::RM 
7500 IUENT 
7501 
7502 
7503 
7504 
7505 
7506 
7507 
7508 
7509 
7'510 
7511 
7512 
7513 
7514 
7515 1UEN6 
7516 
7517 lDENX 
7518 GUTO 
7519 
7520 
7'21 

7522 
7523 
7524 
7'525 
7526 
752? GUT01 
7528 
7529 
7530 
7531 
7532 GUT02 
7533 
7534 
7535 
7536 
7537 
7538 
7539 
7540 
7541 
7542 GUT03 
7543 

7544 
71545 

TALLY 
ZERO 
STXO 
1 NE: 
tERHOR 
1.XL.1 
ADXl 
l,.DX7 
TSXO 
TSXO 
I.DA 
EAA 
ADA 
L.DX5 
SZN 
TNZ 
ORX5 
STA 
STX5 
TRA 
STXO 
TSXO 
L,OQ 
•DQ 

TZE 
SBXO 
STXO 
l.DQ 
SSQ 
lZ~ 
I.DA 
TSXO 
AOS 
TRA 
1,.DXO 
AOXO 
1.oxo 
AOXO 
1.DX6 
ADX6 
Ii.DA 
tAA 
ADA 
TSXO 
1,.XL.1 
ADX1 

L.DX2 
SXL,2 

PASS 3 

UEHil,•·DER11+1 

lDl=NX 
WL,4 

PAfo<AM 
T$DEF 
2,1 
MBL.K 
lD~Y 
311 
0, AtJ 
lDfyc 
~$FE,DU 

IDFYC 
l0E:N6 
i:;$F F, nu 
2,6 
016 
** 
GOT OX 
lDFV 
lDfYC 
l OF Yf" 

GOT03 
T$STACK 
GOT02 
010L 
lDFYC 
GOT02 
GOT!! 
GAO 
lOfVC 
GOTO! 
**1DU 
US TACK 
o,o 
USUCt< 
2,0 
UWORK 
116 
l1AU 
GOT!2 
GAO 
PAR AM 
UDEF 
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~A VE RE: TURN 

T~1s ROUltNE NcFDS WL TO EQUAL 4 
GET POJNTER TO DEF TABLE ENTRY FOR IDENTIFIER 
MAKE POINTER ABSOLUTE 
GET MCDE OF lDENTlflcR IN XR - 7 
CREATE BLOCK FOR IDENTIFIER 
lDt=NTIFV IDENTIFIER AND GET LL OlFFFRENCE 
GET OFFSET OF SVMBOL IN AU 
ZERO our AL. 
PUT LL. D!FFFRENcc IN AL 
GET OFFSET, L.EVEL IS REFERENCE TO VALUE BIT 
SEE: lF IDENTlFlFR IS IN CURRENT l.EV~L 
TRANSFcR IF NOT IN CURRENT l..EVEL 
SET OFFSET, LEVEL. IS LOCAL BIT 
STORE ADDRESS IN BLOCK 
STORE F~AGS IN IOENTlf IFR BLOCK 
AND RETURN 
SAVE RnURN 
1 DE:NT ff V l..ABEL 
GET LL 01rfE~ENcE IF ANY IN Q 
ADD ANY CMANGES DETECTED !N ENVIRONMENT 

TRANSFE~ IF NO CHANGE IN ~L 
MAKE ENVIRONMENT POINTER RE~AT!VE 
AND SAVE 
CIET A Z!RO IN Q 
AND NEGATE LL. D!FPERENCE IN MEMORy 
TRANSPE• I, NO MORE ~~ CHANGE 
GET ~DX o.~.o INSTRUCTION 
AND ADD TO GENERATED OUTPUT 
DECREMENT AMOUNT OF LL CHANGE LEFT 
AND L.001'> 
GET ENV!RONMENT POINTER IN XR • O 
MAKE ~OINTiR ABSOLUTE 
GET PREq!OWS ENVIRONMENT POINTER JN XR • O 
ANO M4Ki !T ABSO~UTE 
GET POI~TE~ To MS B~OCK 
MAKE POINTER ABSOLUTE 
GET ADD~ESS OF MS IN AU 
GET AOD~ESS OF SAVED S IN AU 
ADD ~OX 5 1 0 1 0 INSTRUCTION 
AND ADD TO GENERATED CODE 
GET DEF POINTER IN XR • 1 
MAKE PO!NTER ABSOLUTE 

GET LABEL lN XR - 2 
AND STO~E lN PARAM 



02~31~ J2?017 1oun ou 
0?.2316 71nuo4 01~0 01 
u22317 u17474 7n~Q au 
0223~0 020052 70U0 00 
022321 OQOOOO 71UO OU 
U22322 000002 22/0 1/ 
022323 uooooo 22b0 17 
022324 022355 74UO 00 
022325 017045 7210 oo 
022326 035220 0610 00 
022327 000002 2270 11 
022330 020377 7000 OU 
022331 017045 7210 00 
022332 035220 0610 OU 
022333 000003 23;0 ll 
022334 022357 75,0 oo 
022335 000000 7270 t6 
022336 017355 2220 o~ 
022337 024300 52U2 02 
022340 000000 1070 12 

END OF BINARY CARD OOOOUJ77 
022341 777777 6010 00 
022342 777776 23;0 t~ 
022343 777777 31;0 07 
022344 000003 75;0 16 
022345 777777 2~>0 12 
022346 022360 5510 10 
022347 777777 2220 12 
022350 011637 7000 QO 
022351 004000 2250 03 
022352 000000 74;0 16 
022353 022361 23;0 00 
022354 017507 7000 00 
022355 0000~0 7100 00 
022356 000002 7100 04 
022357 000000 OOOOOQ 
022360 777777 0000 04 
022361 022356 0004 00 
022362 022364 2350 00 
022363 022366 7100 QO 
022364 000001 2360 07 
022365 236007 23~0 07 
022366 022402 75,0 00 

END or BINARY CARD 00000378 
022367 022401 7400 00 
022370 000003 6270 00 
022371 0203?7 7000 00 
022372 017612 70UO 00 
022373 004000 22;0 03 
022374 000000 7450 t6 

7S46 
7547 
7548 
7i;49 
71550 llUTQX 
7551 GUT 11 
75;2 GUT12 
7553 Ut:NOT 
7554 
7555 
75:;6 
7557 
7558 
7559 
7560 
7561 
7562 
7563 
7564 
7565 

7566 
7567 
7'368 
7569 
7570 
7'71 
7572 
7513 
7574 
7575 
7576 
7577 
757B Dl::NX 
7579 Dl:N1 
7580 l)t:f\J2 
7581 Ol:N3 
7582 Ol:NT 
7583 HWE 
7584 
7585 THUET 
7586 fAl.,SE 
7587 BUOL 

7588 
7589 
7590 
7591 
7'592 
7593 

lSXO 
ADA 
rsxo 
TSXO 
TRA 
1..DX 
L.DX 
STXO 
1..)(1.1 
ADX1 
L.DX7 
TSXO 
1,.XL1 
ADX1 
l..DA 
STA 
L,Xl..7 
L.DX2 
RPT 
CMPX7 

TNZ 
1,.0A 
ANA 
STA 
1.,DA 
STBA 
1.ox2 
TSXo 
L,DX5 
STX5 
l..DA 
TSXO 
TRA 
TRA 
ZERO 
ARG 
TAl.L.Y 
L.DA 
TRA 
L,OQ 
I.DA 
STA 

STXO 
EAX7 
TSXO 
TSXO 
L.DX5 
STX5 

PA~ S .~ 

f ~All 
1fU+lC,OL 
(,Ai) 

PA~L 

Ll' 2;0 
s I 0 I Ll 

PAG~ 

uE:T Llf\i'\EO Ti-<Af\JC\FJ:::R ADDRESS JN AU 
AUD TRA OtlC INSTRUCTION 
ANU Ano TO GENE:RATED OUTPUT 
PUl-<GE ALL ~FGISTERS 
ANO RF.TURN 

OENX ~AVE RETURN 
PARAM GET POINTER TO nEP TABLF ENTRV FOR OEN0TAT10N 
iiOEF MAKE POINTER A~SOL.UTE 
211 GET MOD! OF DENOTATION 
MBLK AND MAKE A BLOCK FOR IT 
PAHAM ~ET POINTE~ TO DEF TABLE ENTRV FOR OtNOTATION 
T$UF.F MAKE POINTER ABSOLUTE 
3,1 GET VA~UE OF DENOTATION IN A REGlSTfR 
DEN2 AND STO~E IN INSTRUCTION SEQUENCE 
016 GET MODE 0, DENOTATION tN XR • 7 
OP~T 1 DU GET POINT~R TO MODE COMMAND TABLE 
OPcTE12 ... oPET12,2,rzE AN~ SEARCH FOR MODF IN TABLE 
Q,2 LOOK ?N XR • 7 

$EHROR 
•2. 2 
.. 1, Dl., 
3,6 
'"1' 2 
DEN3110 
•11 2 
CIET 
~$fG1DU 
Q,6 
DENT 
GAOL 

** 2.lC 

.. 1, IC 
OEN1, .. ·DEN1+1 
TRUeT 
BOOL 
laDL 
L.DQ,.OL 1 DL. 
~OOLT 

tiOOLX 
M$800L 
MBl..K 
GO 
jj$fG 1 DU 
0,6 

ERROR MOOE IS NOT JN TABLE 
GET STO~E COMMAND FOR MODE 
MAKE l T CLEAN 
AND STORE lN B~OCK 
GET ~DAD COMMAND roR MODE 
AND STO~E IN COMMAND SEOUENCE 
GET REGISTER A~LOCATlON ROUTINe NUMRER 
AND AL.LOCATE REGISTER roR VALU6 
GET VALUE is IN REGISTER r~AG 
ANO STO~E lN B~OCK 
GET fAL~Y WORD rOR INSTRUCTION SEQUFNCE 
AND ADD tNSfRUCTION SEQUENCE TO GENFRATED OUTPUT 
ANO RETURN 

GET ~OQ TR~E INSTRUCTION 
AND QO •Rocass !T 
GET LOQ FA~SE COMMAND 
STORE BOOLEAN ~OAD COMMAND 

SAVE RETURN 
GET MOD! OF VAl.UE IN XR • 7 
MAKE • BLOCK roR VA~UE 
ALLOCATE Q REGISTER FOR BOO~EAN VALUE 
GET VALUE IN REGISTER FLAG 
ANU STORE ll IN BLOCK 
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.5 

022315 7s6ono 23,0 01 
0~2376 000003 75,0 16 
022377 022402 23'0 OU 
0224uo 017474 1000 oo 
022401 000000 71on go 
~22402 000000 000000 
022403 026130 2210 g3 
022404 022452 23'0 OU 
022405 022410 7100 00 
0224U6 026157 2210 QJ 
022407 022453 23'0 00 
022410 022450 7410 OU 
022411 023073 75,0 00 
022412 022445 7400 OU 
022413 000033 6270 00 
022414 020377 7000 00 

END or BlNARY CARD 00000!79 
022415 020526 7000 00 
022416 035234 2260 OU 
022417 000004 16~0 03 
022420 000001 2200 16 
022421 022446 7400 00 
022422 023663 7000 00 
022423 017045 7270 OU 
022424 020317 7000 QO 
022425 011610 7ouo Qo 
022426 OQ4000 2250 03 
022427 000000 7450 i6 
022430 755000 23~0 07 
022431 000003 75'0 16 
022432 000001 2270 17 
022433 023074 7470 00 
022434 010630 7000 oo 
022435 777777 12uo 1.7 
022436 022447 7400 00 
022437 035216 1670 00 
022440 022451 23,0 00 
022441 017507 7000 00 
022442 022103 7noo oo 

END or BINARY CARO oouou~so 
022443 075007 07,0 07 
022444 017474 7000 QO 
022445 000000 7100 00 
022446 000000 6210 17 
022447 oooono 6220 oo 
022450 OQOOOO 70UO 00 
022451 022446 0004 QO 
022452 026015 7Q00 00 
022453 026017 7000 00 
022454 u225n6 7400 oo 

7594 
7595 
7596 
7597 
7598 ~OOLX 
7599 t;OOL.T 
HOO L.liEN 
7601 
7602 
7603 HliEN 
H04 
7605 Gl:::N 
7606 
7607 
7608 
7609 

7610 
7611 
7612 
7&13 
7614 
7615 
7616 
7617 
7618 
7619 
7620 
7621 
7622 
7623 
7624 
7625 
7626 
7627 
7628 
7629 
7630 
7631 

7632 
7633 
7634 Gt:NX 
7635 Gt:~O 
7636 Gl:Nl 
7637 Gt:N2 
7638 Gt:NT 
7639 Ml..GEN 
7640 HHGcN 
B41 tjQlJNO 

L.OA 
SU 
1..DA 
TSXO 
TRA 
ZERO 
1.DX1 
L. DA 
TRA 
L.DX1 
I.DA 
STX1 
STA 
STXO 
EAX7 
TSXO 

TSXo 
L,OX6 
SBX6 
L.OXO 
STXO 
TSXO 
I.XI. 7 
TSXO 
TSXO 
L,OX5 
STX5 
I.DA 
SU 
1.,0X7 
STX7 
TSXO 
I.)( L. 0 
STXO 
SBX7 
L.DA 
TSXO 
TSXO 

ADA 
TSXO 
TRA 
EAX1 
EAX2 
TSXO 
TALLY 
TSXO 
TSXO 
STXo 

STQ,DL 
.s, 6 
~OOLT 
GAU 

** 
fUL.GEN, OU 
kl.GEN 
GEN 
R$HGE:N, OU 
kHGEN 
(IE:1~2 

~GEN 
GENX 
M$MS 
MBl,,K 

STYPE 
UWORK 
Wl. 1 OU 
116 
GE No 
POP 
PA RAM 
MBl.K 
GA 
l:i$fG,DU 
o,6 
STA 1 DL 
3,6 
117 
BDCLR 
UXF'ER 
.. 1, 7 
GEN1 
UM ODE 
GENT 
GAOL 
MTL. 

ADA•DL 1 DL. 
GAD 

** o,o 
0 
0 
GENr1 1 *"'GEN0•1 
R$RLGEN 
R$HHGEN 
t;NDX 

GET BOOL.EAN STORE COMMAND 
ANO STO~E IN 81..0CK 
GET 800l.EAN l.OAO VA~UE COMMAND 
ANO ADD TO GENERATED OUTPUT CODE 
ANU EXIT 
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GET ADD~ESS OF RUN-TIME LOCAL GENERATO~ ROUTINE 
GET TSXO R$RL.GEN INSTRUCTION IN A RFG!STER 
ANU GO TO GENERATOR ROUTINE 
GET ADDRESS Of RUN~TlME HEAP GENERATOR ROUTINE 
GET rsxo R$RHGEN INSTRUCTION IN A RFG!STER 
STORE l~ !NSTRUcT!ON SEQUENCE 
STORE ROW ~ENERATOR INSTRUCTION FOR BOUND ROUTINE 
SAVE RETURN 
GET MODE or MARK STACK IN XR • 7 
AND MAK! A 81.0CK roR MARK STACK 

MARK TH~ STACK fN MARK STAC~ WORDS 
GET POlNTER TO fNO Of WORKING STACK 
GET POINTER TO LAST BLOCK IN WORKING STACK 
GET AOD~ESS Of MARK STACK 
AND STO~E IN INSTRUCTION SEQUENCE 
POP STACK BACK 'MROUGH MARK STACK 
GET MODE O~ GENERATOR 
MAKE A eLOCK POR VA~UF OF GENERATOR 
GET A RIG!STER 
GET A VALUE IN ACCUMULATOR rLA­
ANO STO~E JN B~OCK 
GET A SfORE VA~UE COMMAND 
ANO STO•E lN B~OCK 
GET DER!P6RENCEO MODE 
~TORE OEREfERENeED MODE fOR BOUND ROUTINE 
MAKE MO~E POINTER UNIQUE AND ABSOLUTE 
GET ~ENSTM O' VALUE REfEREO TO BY G~NERATOR 
AND STO•e IN INSTRUCTION SEQUENCE 
MAKE MOOE POINTER RE~ATIVE 
GET TA~~y WORD rOR INSTRUCTION SEQUFNCE 
ANO ADD SEQUENCF TO GENFRATED OUTPUT 
GET TYP! ADDRESS IN AU 

ADD ADA 1 0~ COMMAND 
AND ADD TO GENERATED OUTPUT 
AN1J RETURN 

SAVE RETURN 



0224~5 u2no~2 1oun ou 
02~4?6 023074 221~ OU 
0224?7 u1n630 700~ ou 
02~4bO uonono ~2UO 17 
022461 016757 1000 OJ 
022462 G22476 60U0 OU 
022463 000037 62/n OU 
02~464 020377 7oun ou 
022465 100000 22~0 OJ 
022466 000000 74~0 \6 
022467 000001 23~0 1b 
022470 022510 7510 7U 

ENU or BINARY CARD 00000381 
022471 000004 1660 OJ 
022472 oonoo1 23~o 16 
022473 022501 7510 7u 
022474 022511 23~0 00 
022475 017507 7000 00 
022476 023075 4500 00 
022477 022512 7000 gy 
022500 023014 2270 00 
022so1 010630 7000 au 
022502 000000 2200 ~7 
022503 016757 1000 03 
022504 022506 6000 00 
022505 021007 70UO 00 
022506 000000 7100 00 
022507 000000 63;0 17 
022510 000000 75,0 17 
022511 022507 0003 00 
022512 023076 7~00 00 
022513 017045 7~00 00 
022514 023074 4400 QO 
022515 02l075 0540 00 
022516 023074 2270 00 

END or BINARY CARO OOOOUJ82 
022517 010630 7000 OU 
022520 023075 7200 00 
022521 777777 1000 t7 
022522 023076 6000 51 
022523 023077 7400 00 
022524 000000 2200 t7 
022525 016757 1000 03 
022526 022602 6oio oo 
022527 023077 0670 00 
022530 oo~ooo 2210 11 
0225J1 010630 7000 00 
022532 000000 2200 17 
022533 016757 1000 03 
U22534 022541 6000 00 

7~42 

7~43 

7,,4 4 
7645 
7646 
H47 
7-.,48 
7649 
H50 
7651 
7652 
7653 

7654 
7655 
7656 
7657 
7658 
7659 !:1ND1 
7660 
7661 
7662 
7663 
7664 
7665 
7666 
7661 ~NDX 
7668 HNOU 
7669 HNDI2 
7670 ~NOT 
H71 ~U 
7672 
7673 
7674 jjU1 
7675 

7676 
7671 
7678 
7679 
7680 
7681 
7662 
7683 
7684 
7685 
7686 
7687 
7688 
7689 

TSXO 
LDX7 
TSXO 
1..DXO 
CMPXO 
TZE 
EAX7 
TSXO 
L.DX5 
STX5 
L.DA 
Sf CA 

SBX6 
l,.DA 
STCA 
I.DA 
TSXO 
STZ 
TSXO 
1.nx1 
TSXO 
L.DXO 
CMPXO 
TZE 
TSXO 
TRA 
EU 
STA 
TALLY 
STXO 
L. XL. 0 
SXLO 
AOS 
L.DX? 

TSXO 
1,.Xl.O 
CMPXO 
TZE 
STXO 
1,.DXO 
CMPXO 
TNZ 
ACX7 
L.DX7 
TSXO 
1,,0XO 
CMPXO 
TZE 

PALL 
~LlCLR 
AUH:R 
()' 7 
M'bSTRCT,DU 
BNU1 
M'fiPTK 
MRL,K 
~iirc,nu 
o,6 
116 
8NOt2,70 

wL, nu 
1t6 
8NOtle70 
i:jNUT 
GAUL 
t;POS 
!:JD 
SDCLR 
A$XF'ER 
0,7 
M$STRCT,OU 
SNUX 
DEL.V 
•• o,o 
o,o 
8N1Jt1 1 -.8NOI1•1 
!!;OX 
PARAM 
8DCLR 
f:jPOS 
BDCLR 

UXF"ER 
8POS 
•117 
BOX; 1 
t:3POS1 
(J' 7 
M$STRCT,DU 
805 
BPOS1 
0,1 
AlfiXF'ER 
o,7 
M$STRCT,OU 
S02 

PUHGE A~L R~GISTERS 

GET 1'10DE OF VALllf: IN XR - 7 
MAKf: MODE POlNTfH AdSOLUE 
GET TYPE OF MODE IN XR ~ O 
IS IT A STRUCTUREn MODE 
TRANSF"E:R IV STRllCTURC:n MODE 
GET MOD! OF POINT~R IN XR M 7 
MAKE A BLOCK FOR A POINTER 
GET A VALUE IS STACK~D FLAG 
AND STO~E lN BLOCK 
GET ADD~ESS OF PO!NTtR IN AU 
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AND STO~E IN INSTRUCTION SEQUENCE 

GET POINTER TO GENERATOR BLOCK 
GET ADD~ESS OF' DcSCRIPTOR IN AU 
AND STORE IN INSTRUCTION SEQUENCE 
GET T4LLV WORD FOR INSTRUCTION SEQUFNCE 
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AND ADD lNSTRUCTlON SEQUENCE TO GENERATED OUTPUT 
lNlTlALIZE CURR~NT POSITION TO ZERO 
SET UP ALL BOUNDS IN GENERATED VALUE 
GET Moue OF GENERATED VALUE IN XR • 7 
MAKE MODE POINTER ABSOLUTE 
GET TVPe Of MODE IN XR • 0 
lS IT A STRUCTURED VALUE 
TRANSfE~ I~ STRUCTURiO VALUE • ALL DONE 
OE~ETE POINTER B~OCK 
ANO RETURN 

SAVE RETURN 
GET POl~TER TO BOUND TABLE ENfRY F"OR DECLARER 
AND STORE IN CURRENT DECLARER 
STEP TO NEXT rlELD 
GET MOOE or DECLARER lN XR • 7 

MAKE MODE ?OINTER AiSOLUTE 
GET POINTER TO CURReNT rIELD NUMBER 
JS CURRENT POSITION AT END OF CURRENT MOOE 
RETURN IF" SO 
SAVE CU~RENT POSITION NUMBER 
GET TVPE O~ MOOE IN XR ~ O 
!5 IT A STRUCTURED MODE 
THANSrER rr NOT STRUCTURED MODE 
GET POlNTE~ TO CURRENT FIELD 
GET MOOE OF FIELD IN ~R ~ 7 
MAKE MO~E POINTER A8SOLllTE 
GET TVPE Of rtELO MODE IN XR • 0 
lS IT A STRUCTURED MODE 
TRANSF"E~ IF' YES 



01551 01 05~2b-72 

3 

022535 016770 lOUO 03 
022536 022541 6000 QO 
022537 016776 10UO OJ 
022540 022577 60l0 oo 
022541 035216 1670 oo 
022542 023076 2350 ou 
022543 035235 75;0 56 
022544 005742 7170 00 

ENU OF BINARY CARD 00000383 
022545 023074 2350 oo 
022546 035235 7550 56 
022547 OQ5742 7170 OU 
022550 023075 23;0 00 
022551 035235 75;0 56 
022552 005742 7170 OU 
022553 023074 7470 oo 
022554 023014 7210 oo 
022555 035217 0610 OU 
022556 000000 2200 11 
022557 016751 1000 OJ 
022560 777777 6010 oo 
022561 023017 0610 oo 
022562 000000 2210 11 
022563 023074 4410 DO 
022564 000000 2200 03 
022565 023075 4400 oo 
022566 022512 7000 QO 
022567 023074 2210 OU 
022570 035235 23,0 54 
022571 023075 7550 00 
022572 035235 2~50 54 

ENU or BINARY CARO 00000384 
022573 023074 75,0 ou 
022574 035235 23'0 54 
022575 023076 75;0 oo 
022576 010630 7000 00 
022577 777777 7200 17 
022600 023075 0400 00 
022601 022515 7100 DO 
022602 016770 lOOO O~ 
022603 022606 6000 00 
022604 016776 1000 03 
022605 177777 6010 00 
022606 000035 6270 00 
022607 020377 7000 00 
022610 100000 22'0 OJ 
022611 000000 74,0 16 
022612 000001 2210 16 
022613 0231n2 7410 oo 
022614 023116 7410 oo 

AL.GOL68 

7690 
7691 
7692 
7693 
H94 tiU2 
7695 
7696 
7697 

7698 
7699 
7700 
7701 
7102 
7103 
7704 
7705 
7706 
1101 
770B 
7709 
7710 
7711 
7112 BU3 
7113 
7714 
711!1 
7116 
7111 
7718 
7'19 

7120 
7721 
7122 
7123 
7124 ~D4 
7125 
7726 
7727 l:iU5 
7728 
7129 
7'30 
7731 !:W6 
7732 
7733 
7734 
7735 
773~ 
7737 

C~PXO 

TZE 
CMPXO 
TNZ 
SBX7 
1,.DA 
SU 
XED 

L.DA 
STA 
XEO 
I.DA 
STA 
XEO 
STX7 
1.XL.1 
ADX1 
1.,DXO 
CMPXo 
TNZ 
ADX1 
1.DX1 
SXL,1 
1.0XO 
SXl..O 
TSXO 
1.DX7 
L.DA 
STA 
I.DA 

STA 
1,.DA 
STA 
TSXO 
1.)(1,.0 
ASXO 
TRA 
CMPXO 
TZE 
CMPXO 
TNZ 
EAX? 
TSXO 
L,DX5 
STX5 
L.DX1 
STX1 
STX1 

PA~S 3 

M$HOW 1 DLI 
BD2 
M$ROWE 1 DU 
t;;D4 
UMO::JE 
~DX 

USTACK 1 ID 
usovr 

i:jDCL-< 
USTAcKe lD 
asovF 
BPOS 
A$STACK 1 1D 
asovr 
BDCLR 
8DCLR 
UBOUND 
0.1 
(:j$STRCT1DU 
iERROR 
8POS1 
0,1 
t3DCLR 
o,ou 
BPOS 
~o 

BDCLR 
US TACK, 0 I 
f3POS 
USTACK,Dl 

~DCLR 
USUCK e 0 I 
ti OX 
UXF'ER 
-1,1 
BPOS 
~01 
MSRow.ou 
006 
MSROWE,ClU 
iERROR 
MSMSCW 
1'181,.K 
tHFc,ou 
016 
1,6 
BOit 
BD I:;> 0 

IS Ii A ROWED MOOE 
YE~ .., TRANSFER 
IS IT A END RO~ MOOE 
NO ., TRANSFER 
MAKE MODE POINTF.H RELATIVE 
GET RETURN 
AND STO~E IN CONTROL STACK 
C~ECK FDR STACK OVERFLOW 

GET CUR~ENT DECLARER 
ANu STO~E IN cONTROL STAcK 
C~ECK f OR STACK OVERFLOW 
GET CUR~ENT POSJTJON 
AND STO•E IN CONTROL STACK 
C~tCK FOR STACK OVERFLOW 
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SET MOOE or FIELD IN CURRENT DECLARER 
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GET BOUND TABLE POINTER or CURRENT DECLARER 
MAKE POINTER ABSOLUTE 
GET TYPE or BOUNT TA~LE ENTRY IN XR ~ 0 
IS IT A STRUCTURE ENTRY 
COMP H.ER ERROR 
GET POIMT~R TO rl,LD BOUND TABLE ENTRY 
GET rtE~O BOUND POINTER IN XR ~ 1 
AND STO~E lN CURRENT DECLARER 
GET A Z!RO 
AND RESeT FIELD COUNT 
DO ANY 90uNDS lN P!ELD 
GET MOD! Of ~!ELD 
POP A WORD rROM THE CONTRO~ STACK 
AND RESTORE cURRENT POSITION 
POP A WORD fROM THE CONTROL STACK 

AND RESTORE CURRENT DECLARER 
POP A WORD FROM THE CONTRO~ STAC~ 
AND RESTORE RETURN 
MAKE ~lELD MODE POINTER ABSOLUTE 
GET GENGTM or rtELD VALUE 
ANO INC~EMENT CURRENT POSITION 
AND L.00, 
lS lT A ROW MOOE 
TRANSF'ER tr YES 
IS IT A ENO ROW MOOE 
NO "' ERROR 
GET MODE OF MARK STACK IN ¥R • 7 
AND MAKE 4 B~OCK f OR A MARK STACK WORD 
GET A VALUE lS STACKED BIT 
ANU CLAIM MARK STACK VALUE IS STACKFD 
GET ADORESS or MARK STACK IN AU 
A~D STORE lN INSTRUCTION SEQUENCE 
ANU STORE IN INSTRUCTION SEQUENCE 



c226l~ uono~1 U61n OJ 
02~616 U23104 1410 OU 
G22617 000001 0610 OJ 
022620 023106 7410 Ou 

ENU OF BINARY CARO OOUOuJd~ 
022621 uonoo1 061D OJ 
022622 023110 7410 oo 
022623 023102 23'0 00 
022624 017474 7000 00 
022625 023074 7210 oo 
022626 u35217 0610 OU 
022627 000000 2200 11 
022630 016770 1000 Qj 
022631 777777 6010 oo 
022632 UOOOOl 2200 11 
022633 023100 4400 00 
022634 000001 72UO 11 
022635 035221 0600 OU 
022636 000004 1220 10 
0226J7 017Q45 4420 OU 
022640 000003 7220 10 
022641 022674 7420 OU 
022642 000002 2350 10 
022643 000022 7710 00 
022644 020740 7500 00 
022645 020723 7100 00 
022646 022017 7000 00 

ENU OF BlNARY CARD OOOOu386 
022647 023103 7510 10 
022650 023105 2350 00 
022651 017507 7000 ou 
022652 020746 2340 00 
022653 022657 6010 00 
022654 635011 2350 07 
022655 u17474 1000 oo 
022656 022672 7100 00 
022657 uooooo 23~0 01 
022660 020746 1550 00 
022661 235011 23,0 Q7 
022662 000002 0750 Q3 
022663 017474 7000 00 
022664 020746 0540 00 
022665 022670 6000 00 
022666 235001 23~0 Q7 
022667 022662 7100 00 
022670 635001 2350 07 
022671 017474 7000 00 
022672 023106 2350 OU 
022673 017474 7000 DO 
022674 000000 2200 OJ 

77.SB 
7739 
7740 
7741 

7742 
7743 
7744 
7745 
7746 
774 7 
7748 
7749 
7150 
7751 
7752 
7753 
7754 
7755 
7756 
7757 
7758 
7759 
7760 
7761 
7762 
7163 

7764 
7765 
7766 
7767 
7768 
7769 
7770 
7771 
7772 l:W7 
7773 
7774 
7775 l:SU8 
7776 
7777 
7778 
7779 
7780 
7781 l:SU9 
7782 
7783 t:WtO 
7784 
7785 HUU 

ADX1 
STX! 
ADX1 
STX1 

ADX1 
STX1 
LOA 
TSXO 
~XL.1 
ADX1 
I.. DXO 
CMPXO 
TNZ 
L.DXO 
SXL.O 
L.XL.O 
ADXO 
LXL.2 
SXL.2 
LXL2 
STX2 
L.DA 
ARI.. 
STC2 
TRA 
TSXO 

STCA 
~DA 
TSXO 
SZN 
TNZ 
I.DA 
TSXO 
TRA 
l.,DA 
SSA 
L.DA 
ADA 
TSXO 
AOS 
TZE 
I.DA 
TRA 
1..DA 
TSXO 
I.DA 
TSXO 
L.DXO 

PASS 3 

1, DlJ 
i:sn 13 
1, UtJ 
bD14 

1,ou 
~Dl6 
t:1D 11 
GAI.l 
~DCLR 
T'JiBOUNO 
0.1 
i:j$ROw,OU 
:;ERROR 
1,1 
ts OED 
1,1 
UPROG 
4,Q 
PAfihM 
3,0 
8011 
2,0 
18 
lD~VX 
lDfVB 
TRAD 

BDl2170 
BDlT1 
GAOL 
1 DfVC 
807 
EAA..,O,OL 
GAD 
BD1o 
01DL 
1orvc 
l..DA,..0 1 Dl.. 
2,ou 
GAO 
I Df"VC 
BD9 
l.DA•AU 1 01.. 
BOS 
EAA.AU 1 1'.lL. 
GAD 
~014 
GAD 
••1DU 
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G~T AnDRESS OF SECOND wnRo OF MAHK STACK 
AND STORE IN INSTRUCTION SEQU~NCE 
G~T ADDRESS OF TH!HO WORD OF MARK STACK 
AND STQR~ IN INSTRUCTtON SEQUENC~ 

GET ADURESS OF FOURTH WORD OF MAHK STACK 
AND STORE lN INSTRUCTION SEQUENC~ 
GET f !RST INSTRUCTI0N IN SEQUENCE 
ANU ADD TO INSTRUCTION SEQUENCE 
GET SOUND POINTE~ Of ROW MODE 
MAKE PO!NTER ABSOLUTE 
GET TYPE O~ ENTRY IN XR ~ O 
IS IT A ROW ENTRY 
NO • COMP!~ER ERROR 
GET BOUND POtNTEH fDR ELEMENT OF ROW VALUE 
ANU STORE IN ROUND ELEMENT DECLARER 
GET POINTER TO PROG TABLE FOR DECLARER 
MAKE POINTER A~SOLUTE 
GET LABEL VOR BOUND PROC ST LENGTH 
ANO STQ~E AS PARAMETER 
GET I.ABEL POR PROCEDURE ENTRANCE 
AND SAVE 
GET ENVIRONMENT OF BOUNDS 
MOVE 'T'O AL 
SAVE RETURN 
AND GET RANGE DtfFERENCE 
GET LINKED ADDRESS OF ST LEN Of PROC 

AND STO~E lN INSTRUCTION SEQUENCE 
GET TAL~V WORD FOR INSTRUCTION StQUFNCE 
ANO ADD SEQUENCE TO GENERATED OUTPUT 
CHtCK LL DlrfERENCE TO BOUND PROCEDURE 
lRANSFE~ !f NOT ZERO 
GET EAA Q1 0 INSTRUCTION IN A 
AND ADD TO INSTRUCTION SEQUENCE 
AND CONf lNUE 
GET A ZERO IN A 
NEGATE ~L D!fFERENCE 
GET ~OA 01D INSTRUCTION 
SET AOO~ESS OF INSTRUCTION To 2 
ANO ADD TO INSTRUCTION sEOUENCE 
OECREME~T NUMBER OF ~EVELS YET TO CROSS 
TRANSPE~ If DONE 
GET ~DA 01AU INSTRUCTION 
TRANSF'E~ TO LOOP 
GET EAA 0 1 AU INSTRUCTION 
AND ADD TO INSTRUOT!ON SEQUENCE 
GET STORE lN THIRD MSCW WORD INSTRUcT!ON 
AND ADO TO INSTRUCTION SEQUENC6 
GET LA~EL FOR PROCEDURE ENTRANCE IN XR - o 



END OF BINARY CARD OOU003ij7 
022675 017045 4400 QU 
022676 022017 70U0 QO 
022677 0231n1 7510 70 
0227UO 023111 23'0 00 
022101 017507 7000 00 
022702 023516 7COO 00 
0227U3 035234 2260 OU 
022704 000010 1660 ~~ 

022105 000001 23'0 16 
u227U6 023112 7510 70 
022101 023111 7510 10 
022710 023075 23~a OU 
022711 000001 07'0 ;3 
022112 023113 1510 ~u 
022713 000037 6270 00 
022714 020377 7000 00 
022715 100000 22,0 03 
022716 000000 74~0 16 
022717 000001 23'0 i6 
022720 023114 7510 lO 
022721 023115 2350 00 
022122 017507 7000 00 

ENO OP BINARY CARO 00000388 
022723 000033 6270 00 
022724 017045 4~70 00 
022725 023512 7000 QO 
022726 023101 4500 ao 
022727 023074 2270 00 
022730 023101 0540 00 
022131 010630 7000 00 
022732 000000 2200 t7 
022733 000001 2270 t7 
022734 016776 1000 03 
022735 022730 6010 00 
022736 023101 7200 QO 
022737 023120 7400 OU 
022740 023121 23'0 00 
022741 017507 7000 00 
022742 022103 7000 QQ 
022143 624ono 07'o 01 
022744 017474 7000 co 
022745 023073 23;0 00 
022746 017474 7000 00 
022747 021on1 7000 oo 
022750 100000 22'0 03 

END O~ BINARY CARO 00000~~9 
02£151 oonon7 6270 oo 
022752 020377 7000 oo 
0221?3 000000 74'0 16 

ALG1L6~ 

7786 
7787 
778B 
7789 
7790 
7791 
7792 
7793 
7194 
7795 
7796 
7797 
7798 
7799 
7800 
71301 
7802 
7.,03 
1eo4 
7~05 
78Q6 
1eo1 

HOB 
7809 
7810 
7"11 
7812 
1e13 ~UU5 
7814 
7815 
7816 
7"11 
7818 
7619 
7820 
7'321 
7R22 
7'323 
7B24 
7825 
7826 
7827 
7828 
7829 

7~30 
7831 
7~32 

SXl,.O 
TSXO 
STCA 
L,.DA 
TSXO 
rsxo 
1.DX6 
SBX6 
l.,DA 
STCA 
STCA 
1.,DA 
ADA 
STCA 
EAX7 
TSXO 
L.DX5 
STX5 
I.DA 
STCA 
I.DA 
TSXo 

EAX7 
sxi.. 1 
TSXO 
STZ 
L.DX7 
,AOS 
TSXO 
1.DXO 
L,OX7 
CMPXQ 
TNZ 
L.Xl..O 
STXO 
I.DA 
TSXO 
TSXO 
ADA 
TSXo 
I.DA 
TSXO 
TSXO 
1..DX5 

EAX7 
TSXO 
STX5 

PA::>S 3 

PAR AM 
TRAD 
~015170 
8D1T2 
GADL 
MSCW 
A$WORK 
2•WL, ['IU 
116 
t::iDI7170 
BDl21,70 
BPOS 
1, UIJ 
8018,70 
M$PTR 
MB~K 
t;$r;r,, DU 
o,6 
116 
8019,70 
13DIT3 
GAOL 

MSMS 
PARAM 
ENTER 
!:WO 
l::lDCLR 
BOU 
ASXf"ER 
0,1 
1t7 
M!GROWE,rlU 
80115 
BOO 
8Dl22 
6DIT5 
GAUL 
MTL. 
EAX4,0L 
GAD 
l:JGEN 
GAO 
UEl..V 
8'.Hc,ou 

MUNT 
1'181..K 
Q,6 

ANU STO~E roR ~ABEL HOUTINES 
GET L.JNl(ED L.ABEL !N AU 

PAGE 

ANU STO~E IN INSTRUCTION SEQUENC~ 
GET TALL.Y WORD FOR INSTRUCTION SEQUENCE 
ANO ADD Tn INSTRUCTION SEQUENCE 
MARK T~E STACK FOR PROCEDURE ENT~ANCE 
GET POINTER TO ENO Of WORKING STACK 
GET POl~TER TO cURRENT FIEL.D o~ ELEMENT 
GET ADDRESS OF POINTER IN AU 
AND STORE lN INSTRUCTION SEQUENCE 
ANO STORE lN INSTRUCTION SEQUENCE 
GET CUR~ENT POS!TIO~ 
STEP OVER FL.AG WORD 
MAKE EA• OFFSET,AU INSTRUCTION 
GET MOD! Of A POINTER IN XR - 7 

179 

MAKE A eLOCK f OR BOUND PROCEDURE PARAMETER 
C~AlM ARGUMENT lS STACKED 
AND STO~E IN BLOCK 
GET ADD~ESS or ACTUA~ PARAMFTER IN AU 
AND STORE IN INSTRUCTION SEQUENCE 
GET TA~~y WORD FOR INSTRUCTION SEQUENCE 
AND ADD TO GENERATED OUTPUT 

GET MOO! Of PSEUDO RESULT O~ BOUND PROCEDURE 
AND STO~E roR ENTER ROUTINE 
ANO ENTER BOUND PROCEDURE 
lNlTlA~JZE DIMENSION COUNT TO ZERO 
GET ROW M~DE IN XR ~ 7 
INCREMENT DIMENSION COUNT 
MAKE MO~E POINTER ABSOLUTE 
GET TVP! Of MOOE IN XR ~ O 
GET OEROWED MODE IN XR • 1 
lS T~tS AN END ROW MODE 
NO ~ TRANS~ER To KEEP COUNTING DIMENSIONS 
GET D!M!NSION or ARRAY IN XR - 0 
A~O STO~E lN INSTRUCTION SEQUENCE 
GET TAL~V WORD FOR INSTRUCTION SEQUENCE 
AND ADO SEQUENCE TO GENERATED OUTPUT 
GET fYPS Of ELEMENT MOOE tN AU 
MAKE EAX4 TYPE INSTRUCTION 
ANO ADD TO INSTRUCTION SEQUENCE 
GET lSXO RiR~GEN OR R$RMGEN INSTRUCTION 
ANO ADO TO G~NERATED OUTPUT 
OELETE MARK STACK B~OCK 
GET V4LUE IS STACKED BIT 

GET INTEGER MODF IN XR • 7 
MAKE A BLOCK FOR MINUS FL.EMENT COUNT 
C~AlM VAL.UE IS ~TACKEn 



02~7?4 ounon1 ~3?0 1~ 
u22155 u23122 151~ 7u 
0227?6 oooon1 6210 no 
U2?757 U20377 7QU0 OU 
u22760 000000 74~0 1b 
022761 000037 6270 00 
022762 u2n377 1000 ou 
022763 oonooo 14~n 16 
022764 023074 2210 00 
022165 010630 1ouo oo 
022766 000000 2200 \7 
022767 000001 2270 17 
022770 016776 ioon o~ 
022771 022765 6010 oo 
022772 023100 7470 00 
022773 010562 7000 00 
022774 023065 7100 QO 
022775 023122 2350 00 
022776 017474 7000 00 

END or BINARY CARU oooooa9o 
022777 035225 7200 00 
023000 017045 4400 00 
023001 035225 2210 OS 
023002 000000 6350 00 
023003 005663 7000 00 
023004 777777 45QO i1 
023005 022017 7000 00 
013006 600004 0?50 D7 
023007 017474 7000 DO 
023010 017045 23~0 00 
023011 035235 7550 56 
023012 005742 7170 00 
023013 035226 2350 00 
023014 035235 7550 56 
0230l5 005742 1110 00 
023016 023016 2350 00 
023017 035235 7550 56 
023020 005142 7170 00 
023021 023074 2350 00 
023022 035235 75;0 56 
023023 005142 7170 OU 
023024 023075 2350 00 

ENU or BlNARY CARD 00000391 
023025 035235 75~0 56 
023026 005742 7170 00 
023027 0231~0 23~0 00 
023030 023074 7550 00 
023031 023075 4500 00 
023032 022512 7000 00 
023033 035235 23~0 54 

ALG''H .. 6tl 

7A33 
7A34 
7~35 

7~36 
7q37 
7R38 
n39 
7~40 

7~41 

7842 i:iU12 
7'343 
7B44 
7R45 
7846 
7R47 
7q413 
7849 
7B50 
7851. 

7"52 
7853 
7854 
7855 
7656 
7857 
7858 
7~59 
71'60 
7961 
7~62 
71'63 
7'J64 
7865 
7!'66 
7'367 
7~66 
7869 
7670 
7A71 
7A72 
71'73 

7874 
7075 
7~76 
7877 
7878 
7879 
7B80 

L,. IJA 
STCA 
cAX7 
TSXO 
STX5 
EAX7 
TSXll 
STX'5 
L.DX7 
TSXO 
1.,DXO 
1.DX7 
CMPXO 
TNL 
STX7 
TSXO 
TRA 
L.!'.lA 
TSXO 

1..XL.O 
SXLO 
L.DX1 
EU 
TSXO 
STZ 
TSXO 
ADA 
TSXO 
I.DA 
SU 
XED 
I.DA 
STA 
XfD 
1,,DA 
STA 
XED 
I.DA 
STA 
XED 
I.DA 

&TA 
XED 
LDA 
STA 
STl 
TSXO 
L.DA 

1,0 
ci f; 110, lO 

/"\'!. 11\JT 
MHLK 
016 
r-H.PTR 
MHL.K 

lJ, 6 
an cu~ 
HXFER 
0' 7 
1,7 
M<tlHfl,.E 1 DU 
sn12 
tiOEO 
URcHK 
f:HlU 
i:; n 11 o 
GAD 

BL.BL. 
PAfhM 
UL.AL, DU 
bl 
UALOC 
• 1, I 1 
TRAO 
rzr::.1c,DL. 
GAD 
PA RAM 
A$STACK1 lD 
USOVF 
hGEN 
A$SUCK d D 
usovr 
SOX 
US TA Cl<, l D 
T$SOVF' 
l:!DCLR 
USUCKa ID 
nsovr 
BPOS 

A'GSTACK, ID 
T$SOVF" 
bDEn 
FjDCLR 
fjPQS 
BD 
A$S1'ACK,OI 

PAGF 

GET AODR~SS OF COIJNT IN AU 
ANU STORE {N JN5T~UCTIO~ SEQUENC~ 

GEl l~HEGER MOLJF IN XR - 7 
MAKE A BLOCK FOR LENGTH OF ELEMENT 
C~AIM V•LUE IS STACK~D 
GET POINTER MODE IN XR - 7 
MAKE A BLOCK FOR ~LEMENT POINfER 
C~AIM VALUE IS STACKED 
GET MOOE Of ARHAY I~ XR • 7 
MAKE MODE POINTER ABSOLUTE 
GET TVPE OV MODE IN XR - O 
GET OEROWED MODF IN XR ~ 7 
SEE If fYPE OF MODE IS fND OF ROW MnOE 
TRANSFER If NOT 
STORE MOOE OF ELEMENT IN ELEMENT DECLA~ER 
SEE lF ~ORE BOUND PROCEDURES TQ CALL 
TRANSF~~ IF NO MORE PROCEDURES TO CALL 
GET SZN COUNT,D INSTRUCTION 
AND ADD TO GENERATED OUTPUT 

GET ADDRESS OF NEXT LABEL TO BE GEN~RATED 
AND STO~E AS PARAMETER 
GET POINTER TO LABEL TABLE CONTROL WORD 
PREPARE TO ALLOCATE ONE WORD 
A~LOCATE WORD lN LABEL TABLE 
ZERO OUT ALLOcATEo WORo 
GET ~IN~EO LABEL !N AU 
GET fZE LRL.ele INSTRUCTION 
AND ADD TO GENERATED OUTPUT 
GET I.ABEL IN A 
AND s·o~E lN ~ONTROL STACK 
CMECK FOR STACK OVERFLOW 
GET AODRESS FOR NEXT GENERATED INSTRUCTION 
AND STO~E IN CONTROL STACK 
CMECK fOR STACK OVERFLOW 
GET RETURN 
ANO STO~E IN CONTRO~ STACK 
CMECK FOR STACK OVERFLOW 
GET CURRENT DECLARER 
AND STORE IN CONTROL. STACK 
CMECK FOR STACK OVERFLOW 
GET CURRENT POS!T!ON 

AND STO~E lN CONTROL STACK 
CMECK fOR STACK OVERFLOW 
GET DEC~AR6R POR ARRAY FLEMENT 
MAKE CURRENT DECLARER 
ZEMO OUT CURRENT POSITION 
AND COMPILE CODE POR ELEMENT 
~ET OL.D POSITION 
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023034 023075 75!)0 CJ u 7981 STA ~PUS ANU RESTORE 
0~~3035 035235 23~0 54 7~82 l.DA A$STACK,DI GET 01..D DECLARER 
023036 023074 75~0 oo 7883 STA BDCLR AND RESTORE 
023037 035235 23~0 54 7884 I.DA A$STACK,Dl GET OL.D RETURN 
023040 023016 7550 OU 7885 STA ~DX ANO RESTORE 
023041 035234 2260 OU 7886 L.DX6 .UWORK GET PO I ~HER TO FNO Of WORKING STACK 
023042 000004 1660 Q ;s ns1 SBX6 ~I,, 1 DU GET PO l 'l'f ER TO PO!N'ftR RL.OCK 
023043 uoooo1 23~0 16 7888 L.DA 116 GET ADD~ESS Ot F~eMENT POINTER 
023044 023124 7510 10 7889 STCA 80112.10 ANU STO"E lN INSTRUCTION SEQUENCE 
023045 000004 1660 ~ .s 7B90 SBX6 WL1DU GET POlN'fER TO El.EMENT LENGTH BLOCK 
023046 000001 23:>0 16 1e91 L.DA 116 GET ADURESS or El.iMENT LENGTH IN AU 
023047 023123 75l0 7U 7892 STCA 8Dl11,7ft ANO STORE IN INSTRUCTION SEQUENCE 
023050 000004 1660 QJ 7893 SBX6 Wl., nu GET POINTER TO COUNT BL.OCK 
023051 000001 23~0 16 7894 I.DA 1,6 GET ADD~ESS OF COUNT IN AU 
023052 0233,25 7510 70 7'95 STCA 8011.3170 AND STO"E IN lNSTRUCTION SEQUENCE 

ENI) Of BINARY CARO 00000392 
023053 035226 7?00 oo 1e96 L,XLO T$GEN GET ADDRESS or NEXT GENERATED l NSTRUCT I ON 
023054 023126 7400 go 7897 STXO BDl14 ANU STO"E IN INSTRUCTION SEQUENCE 
023055 035235 7200 54 7B9B I.)( L. 0 A$STACK t 0 I GET ADDRESS FOR l.OOP IN XR • O 
023056 000003 0600 03 7899 AOXO 3,ou ADO TMR!E FOR THIRD FROM START IN SEQUENCE 
023057 023126 1400 OU 7900 ssxo 8Dl14 ANO STO~E CORRECT REl.ATlVE ADDRESS 
023060 023l,21 2:.1550 00 7901 L.DA 8Dl T4 GET TALl.Y WORD POR INSTRUCTION SEQ~ENCE 
023061 017,07 70U0 00 7~02 TSXO GAOL AND ADU TO GENERATED OUTPUT 
023062 035235 7200 , .. 7903 1..XLO USUCKIDI GET LABEL FOR LOO~ EXIT 
023063 017045 4400 00 7904 SXl.D PARAM AND STORE AS PARAMETER 
023064 022006 7000 00 7905 TSXO L.8L. DEFINE L.ABE~ AT CURRENT ADDRESS 
023065 021007 7000 00 7906 BD13 TSXO UEL.V DEL.ETE ~Ol~lER BL.OCK 
023066 021007 7000 00 7901 TSXO OEl.v OEL.ETE ELEMENT LiNGTH BLOCK 
023067 021001 7000 lilO 7908 TSXO DEL.v DEL.ETE COUNT BL.OCK 
023070 023074 2270 00 H09 l.,DX7 BDCLR GET MOOE Of ARRAY l N XR "' 1 
023071 010630 7noo oo 7910 TSXO UXFE:R MAKE MO~E POlNTER ABSOLUTE 
023072 0225'77 1100 ea 7911 TRA 904 ANO 1.,,00, 
023073 000000 000000 7912 B<JEN ZERO 
023074 000000 000000 7913 8Ut!L,R ZERO 
023075 000000 000000 7914 BPOS ZERO 
023076 000000 oooooe 7915 BOX ZERO 
023077 000000 000 009 7916 Bf'OS1 ZERO 
023100 000000 000000 7917 BUEO ZERO 

END Of BINARY CARO 00000393 
023101 000000 000000 7918 BUD ZERO 
023102 000000 4500 17 7919 BOU STZ 0 ,1.) 
023103 000000 23~0 04 7920 BUt2 L.DA Ode 
023104 000000 7550 v 7921 8J.J!3 SU 0' 1l 
023105 023103 0003 !JO 7922 !:!UI T1 TALLY 0012, .... 9012•1 
023106 000000 7550 17 7923 HU t 4 STA o,o 
023107 000000 6350 04 7924 13015 EAA Ode 
023110 000000 75;0 17 7925 t:lU 16 STA o,o 
023111 023107 0003 00 7926 BUIT2 TALLY BDl5,o .. f.lDl5+1 
023112 000000 23;0 17 1n1 ~Ul7 I.DA o,o 
023113 oooono 63:>0 IH 7928 BUIS EAA 0, AtJ 
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023114 oooono 75,0 17 7929 tjLJJ 9 STA o,o 
023115 023112 0004 00 7930 ~UIT3 TALI.. Y tiDl71*'"'BDl7•l, 
023116 000000 6210 t7 7931 HUl20 EAX1 o,u 
023117 000000 2220 17 H32 ~UI21 1,.DX2 o,o 
023120 000000 6230 00 7933 ~0122 t:AX3 0 
023121 023116 OOU4 oo 7934 BUIT5 UL.LY so120, .. ao120•1 
023122 000000 2340 t7 7935 ~0110 SZN u,u 
023123 000000 33,0 11 7936 BUI 11 I.CA o,o 
023124 000000 05!)0 17 7931 ~u112 ASA 0 ,IJ 
023125 000000 0540 H 7938 tHJ 113 AOS Q,D 
023126 000000 6040 04 7939 ~Dl14 TMl 0. 1 c 

END OJ' BINARY CARD 00000~94 
023127 023123 0005 00 7940 SOJT4 ULLY i;jDl1l1*'"8Dl11+1 
023130 023212 Hoo oo 7941 SH~GE STXO SRNOX SAVE RE 'URN 
023131 017042 23'0 00 7942 l,.DA l..L l NK GET CUR~ENT ENVIRONMENT 
023132 035235 75;0 56 7U3 STA USUC:K 110 AND s~o~E JN CONTROL STACK 
023133 005142 7170 00 7944 XED usavr C~ECK roR STACK OVERfLOW 
023134 017040 2:550 ;o 7945 I.DA MAXS QET MAXIMUM EXTENT or ALLOCATED TEMP 
023135 000022 n10 oo 790 ARL. 18 MOVE IT TO AL. 
023136 017037 0'1:>0 00 7941 ADA SP G~T TEM~ORARY STACK POINTER IN AU 
023137 035235 75!)0 56 7948 STA OS'l'ACK; l D ANO STO-E IN CONTRQ~ STACK 
023140 OQ5142 7170 00 7949 XEO usnvr CMECK roR STACK OVERFLOW 
023141 035234 2200 00 H50 1,.DXO UWORI< GET POINTER TO ENO Of WORKING STACK 
023142 035214 uoo ~o n51 SBXO T'WoRK M4KE EN~ ~OINTER REL.ATIVE 
023143 000000 6350 \0 7952 EU o.o GET ~ENGTM OP WORKING STACK IN AU 
023144 035235 75,0 ,6 7953 STA A$SUCK, l D ANO STO~E lN CONTROL. STACK 
023145 005742 1110 00 7954 XEO , T$SOVP CMECK fOR STACK OVERfLQW 
023146 035235 2200 ;o 795, L.DXO A$STACK GiT 'OINTE~ TO END Of CONTROL STACK 
023147 000003 1600 u 7956 S8XO 3,pu GET POJNT~R TO RANGE MARK JUST PUT TN STACK 
023150 035215 uoo ;o 7957 sexo US'UCK MAKE ~OSNTiR RELATIVE 
023151 017042 14uo ~o 7958 STXO LL. INK ANO STO~E AS NEW L.INK TO RANGE MARK 
023152 017044 2260 00 7959 L.DX6 L.STMK GET ~Ol~T&R TO LAST MARK tN STACK 
023153 035214 0660 00 7960 ADX6 T$WQRK MAKE POINTER ABSOL.UTE 
023154 000001 2:5:> 0 l6 7961 LOA 116 GET ADDRESS or LAST MS IN AU 

ENO or BINARY CARO 00000~95 
023155 000001 6350 01 7962 EU 11AU GET AODRESS OP SAVED S REGISTER IN AU 
023156 023213 0150 00 7963 ADA SRNGl ADD STX S,g,O INSTRUCTION 
023157 017474 7000 00 7964 TSXO ·GAO AND APO TO GENE~ATEO OUTPUT 
023160 oon033 2270 g3 7965 L.DX7 M$MS,DU GET MODI O' MARI< STACK f.N XR - 7 
023161 020377 7000 00 7966 rsxo MBl.K ANO MAKe • BLOCK roR tT 
023162 020526 7000 00 H6? TSXO ~iTYPE STORi T¥PE Of STACK IN MS 
023163 035234 2260 00 7968 1..DX6 A$WORI< GET POINT6~ TO END Of WORKING STACK 
023164 000004 1660 03 7969 SBX6 WL,oU GET POJNTI~ TO LAST 0~0CK IN WORK 
023165 000001 23>0 16 7970 L.OA 116 G~T ADDRESS or MS IN AU 
023166 000001 63:>0 01 7971 EU 11AU GET AOO~ESS Of SAVED S REGlSTE~ lN AU 
023167 450011 0'150 07 7972 ADA SH•D1DI.. ADD STZ OaD INSTRUCTION 
023170 017474 7000 00 7973 TSXO GAD AND ADD TO GENERATED OUTPUT 
023171 017045 1n,o oo 7974 L.Xl..1 PARAM Gil ~OlNT6R TO RANGE JUST ENTERED 
023172 017042 4410 00 7975 SXL.1 L.L.INK STORE RlNGE POINTER JN LLINK 
023173 035221 0610 00 H76 ADX1 UPROG MAKE PROG TAB~E POINTER ABSOLUTE 
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023174 000002 7210 u 7977 1.,XL.1 211 GET POINTER TO oErINlTION CMAIN FOR TMlS RANGE 
023175 023212 6(140 oo 7978 SHNG1 TMl SRNGX TRANSFE~ IF Nn MORE DEFINITIONS IN THIS RANGE 
023176 035220 0610 QO 7979 ADX1 UDEF MAKE oErlNITION POJNTER ABSOLUTE 
023177 000001 7220 H 7980 L. XL. 2 l., 1 GET POINTER TO NEXT DEFINITION IN CHAIN IN XR - 2 023200 000002 2270 11 7981 L.DX7 211 GET MODE Of IOENT!FIER IN XR - 7 
023201 000031 1070 0 .s 7982 CMPX7 M!liL.BI.., DU SEE: IF If IS A LABEi.. 
023202 023210 6000 00 7983 TZE SRNG2 TRANSFER lf IT !S A L.ABEL 

END or BINARY CARD 00000396 
023203 017037 2200 00 7984 1.,DXO SP GET CURRENT STACK POINTER 
023204 000003 7400 u 7985 STXO 311 ANO STO~E AS ADORESS Of lDENT!FlER 
023205 020377 7000 00 7986 TSXO MBl.K MAKE 4 BLOC~ fOR IDENTIFIER 
023206 100000 2~~50 G3 798'1 l..DX5 8$~C 1 DU GET A VALUE IS STACKED BIT 
02:5207 000000 74'0 16 7988 STX5 016 AND STO~E IN B~OCK 
023210 000000 6no 12 7089 5HNG2 EAX1 0,2 GET POINTER TO NEXT DEFINITION IN XR .. 1 
023211 023175 7100 OU 7990 TRA SRNG1 ANO 1,.00P 
023212 000000 7100 QO 7991 St<NGX TRA •• ANO RETURN 
023213 000000 74160 11 7992 SHNGl STX s, o ;o 
023U4 023260 1400 00 7993 EHNGEi STXO ERNOX SAVE REfURN 
023215 035234 22~0 00 7'94 1.DX6 UWORK GET POINTE~ TO ENO Of WORKING STACK 
023216 000004 1660 u 7995 SBX6 ltlL,oU GET POINTER TO LAST BLOCK lN WQRKIN~ STACK 
023217 000000 '1210 u 7996 L,XL'1 016 G!;T MOOE 01" RiSULT Of RANGE IN XR ~ 7 
023220 023233 1470 00 799'1 STX7 ~RNGM AND SAVE 
023221 023261 4500 00 1998 STZ ERNG' JNlllAl..tZB RANGE VA~UE fLAG 
023222 020204 7000 00 7999 TSXO MVA MAKE RANGE VALUE AVAILABLE 
023223 023261 7500 00 8000 STC2 ERNGV SET fLAG INDICATING VALUE lN ACCUMtjLATOR 
023224 023262 75~0 so 8001 STA ERNGT SAVE AD~RESS Or VALUE 
023225 023663 1000 00 8002 TSXO POP POP STACK BACK TMROUGM LAST MA~K 
023226 035235 0110 '~ 8003 NOP USUCK a DI DELETE ~OtNTER WHERE WORK WAS MARKED 
023227 035235 2210 54 eoo• L.DX1 USUCK, DI GET SAV!D STACK POINTfR 
023230 017037 1410 ao 8no5 STX1 SP AND RESTORE STACK POINTER 

END 0, BINARY CARO 00000!97 
023231 035235 23:>0 54 8006 I.DA USTACK,Ol GET PREVIOUS ENVIRONMENT 
023232 017042 7550 00 8001 STA I.I. INK AND RESTORE 
023233 000000 2210 n BOOB f HNGM 1..DX7 ••,nu GET MODS O~ RANGE IN XR ~ 7 
023234 020317 7000 00 8009 TSXO MBl.K MAKE • BLOCK roR RANGE VALUE 
023235 100000 2250 o~ 8"10 LDX5 asF"c,nu GET VA~UE IS STACKED BIT 
023236 000000 700 u 8rl11 STX5 o,6 ANO STO~E IN Bl.OCK 
023237 023262 23:>0 00 8ri12 L.DA ERNGT GET ADDRESS Of VALUE tN A 
023240 023261 2340 00 8013 SZN ERNG~ SEE 1r VALUE rs IN ACCUMULATOR 
023241 023241 6010 00 8014 'TNZ i:RNG1 TRANSPER tr VAl.UE IS IN ACCUMULATOR 
02:5242 000001 23~0 \6 8t115 l,.DQ 1a6 GET ADDRESS 0' DESTINATION Of MOVE IN Q 
023243 000011 0760 07 8016 ADQ DaDL AOD 0 R!GISTER MODIPlCATlON 
023244 000000 1210 16 801'1 L. XL. 7 o,6 GET MOOE Of VAL.UE IN XR ., 7 
023245 017531 7000 OU 8018 '°sxo !-IOVE ANO MOVE RANGE VALUE TO STACK 
023246 023252 71on oo 8019 'TRA ERNG2 ANO CONlINIJE 
023247 000001 07~0 16 8020 Et<NG1 ADA 1a6 ADD ADDRESS W~ERE VA~UE IS TO BE STORFO 
023250 000017 0'1~0 Q1 8021 ADA D,DL ADD D HEGISTER MOn1ricATION 
023251 017414 7000 OU an22 rsxo GAD AND ADO STORE COMMAND TO GENER4Tio OUTPUT 
023252 017044 2260 00 8023 t:l'<NG2 l.,OX6 L.STMK GET POINTER TO LAST MARK 
023253 035214 0660 00 8024 ADX6 UwoRK MAKE POINTER ABSOLUTE 
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023254 oooon1 23?0 tb 
023255 oonoo1 63?0 01 
023256 023263 07?0 00 

ENU 0~ BINARY CARO 0000039~ 
023257 017474 7000 00 
023260 000000 7100 00 
023261 000000 oooouo 
023262 000000 oooou~ 
023263 000000 22b0 11 
023264 023336 7400 OU 
023265 017042 23~0 00 
023l66 035235 75?0 56 
023267 005742 7170 00 
023270 017040 23'0 00 
023271 000022 7710 00 
023272 017037 0750 00 
023273 035235 75,0 ,6 
023274 005742 7170 00 
023275 035234 2200 00 
023276 035214 1600 00 
023277 000000 63'0 10 
023300 035235 75,0 f6 
023301 OQ5742 7170 OU 
023302 035235 2200 00 
023303 000003 1600 03 
023304 01?045 23'0 00 

ENO 0, BINARY CARD 00000399 
023305 777777 2360 ~J 
023306 017042 4500 00 
023301 000000 2340 to 
02~310 023315 6050 00 
023311 01?042 0540 00 
023312 000000 2200 10 
023313 4QOOOO 6600 OJ 
023314 023322 1100 00 
023315 000000 2110 to 
023316 023324 6000 eo 
023317 035215 1000 OU 
023320 777777 6000 00 
023321 000000 2200 10 
023322 035215 0600 00 
023323 023307 7100 QO 
023324 035215 1600 00 
023325 400000 6600 03 
023326 017042 7400 00 
023327 01?037 4500 00 
023330 017040 4500 00 
023331 000035 6270 00 
023332 020377 7000 00 

ENO Of BINARY CARD OOOOU400 

Bl'l2B 
8029 t:r<NGX 
8n30 t::HNGF 
8Cl31 E:r<NGT 
an32 EHNGI 
BnJJ L.L. 
81".134 
8n35 
an36 
8037 
8038 
81".139 
8n4o 
8041 
an42 
8043 
8044 
8Cl45 
8046 
8n47 
an48 
8n49 

8050 
81".151 
Bn52 L.L.t 
8n53 
Bn54 
en55 
8n56 
an57 
8058 L.1,.,2 
8n59 
Bn6o 
8M61 
8062 
8063 l..L.3 
8r!64 
8065 l..L.4 
8066 
8067 
8068 
8069 
8'170 
0n11 

TSXO 
TRA 
ZERO 
ZERO 
L.DX 
STXO 
L.DA 
STA 
XED 
I.DA 
ARL. 
ADA 
STA 
XED 
L,OXO 
SBXO 
EU 
STA 
XED 
1.DXO 
SBXO 
I.DA 

L,OQ 
STZ 
SZN 
TPI.. 
AOS 
L.OXO 
ERXQ 
TRA 
CMK 
TZE 
CMPXo 
TZE 
L.DXO 
ADXO 
TRA 
SBXO 
ERXO 
STXo 
STZ 
STZ 
EAX7 
TSXO 

PASS 3 

1,6 
l 1 AIJ 
E:RNGl 

GAU 

** 

s,o.o 
L. L. )( 
L.l.lNK 
US TACK 1 1 D 
usovr 
MAXS 
18 
SP 
A$S'!'ACK, ID 
asovr 
A$WnRK 
UWORK 
0' 0 
A$S'ACK, l D 
asovr 
US"' ACK 
3, OU 
PARAM 

•11 DU 
L.L. l NK 
o,o 
1..1..2 
L.L. INK 
OtO 
110 .. ooooe,ou 
l..L.3 
o,o 
I.I. 4 
TsSUCK 
5ERROR 
u' 0 
USHCK 
L.1..1 
Ti STACK 
110400000,ou 
L.L.INK 
SP 
MAXS 
M$MSCW 
MRI.I< 

GET AOORESS OF LAST MARK IN AU 
GET AODRESS OF SAVED S T:N AU 
ADO LOX S,Q,O INSTRUCTION 

ANO ADD TO GENERATED ourPUT 
AND EXlf 

SAVE RETURN 
GET CUR~ENT ENVIRONMENT 
AND STO~E IN CONTROL. STACK 
C~ECK roR STACK OVERFLOW 

1A4 

GET MAXIMUM TEMP USEU IN PREVIOUS ENVf ~ONMENT 
MOVE 'T'O AL 
GET CURREN? EXTENT O~ TEMPORARY STORA~E 
ANU STO~E IN CONTROL. STACK 
C~ECK fOR STACK OVERFLOW 
GET POINTER TO END O~ WORl<lNG STACK 
MAKE POINTER RELATIVE 
GET L.EN~TM or WORKING STACK IN AU 
ANO STO~E IN CONTROL. STACK 
C~ECK fOR STACK OVERF~OW 
GET POINTER TO END o; CONTROL STACK 
GET POINTER TO ENVJRONMfNT JUST STACKED 
GET POINTER TO NEW ENvIRON~iNT IN AL 

GET A MASK TO COMPARE AL ONL.Y 
ZERO OUT DELTA LI. JN LOWER MALf OF LLINK 
se~ If !NVIRONMFNT IS LEXICOGRAPHICAL LEVEL 
TRANSF'E~ !Ii" NOT 
INCREMENT DEi.TA L.L 
GET POINTER TO SURROUNDJNG RANGE IN XR - o 
n,IP SUN BIT 
ANO CONT!Nl;JE 
SEE IP DESIRED ENVIRONMENT MAS BEEN fOUNO 
TRANSrE~ !Y fOUNO 
SEE ir CURRENT ENVIRONMENT ts GLOBAL 
TRANSre~ If YES • ERROR NO BIGGER ENVIRONMENT 
GET SUR~OU~DlNG RANGE IN XR - O 
MAKE ENVIRONMENT POINTER ASSOLUTE 
AND L,OOP 
MAK~ ENVIRONMiNT POINTER RE~ATIVE 
fl.IP SIGN BIT 
STORE NEW ENVIRONMENT IN LLINK 
RESET STACK POINTER 
RESET MAXIMUM STACK POINTER 
GET MOD! or MARK STACK CONTROk WORD 
ANO MAKE A BL.OCK roR lT 
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023333 100000 22~0 OJ 
023334 000000 74~0 16 
023335 023652 7000 00 
023336 000000 1100 eo 
023337 023355 7400 QO 
023340 011040 2200 eo 
023341 017041 7400 QO 
023342 011042 2~,o oo 
023343 017043 7550 00 
023344 023663 70U0 QO 
023345 035235 0110 54 
023346 035235 2~~0 54 
023347 000000 6200 01 
023350 011037 7400 go 
023351 000000 6200 0, 
023352 011040 1400 ~o 
023353 035235 23~0 ,4 
023354 017042 75,0 00 
023355 000000 7100 00 
023356 023400 7400 ~o 
023357 017045 7210 00 
023360 035220 0610 00 

~ND or BlNARY CARO 00000401 
023361 000003 2220 t1 
023362 035234 2260 00 
023363 000004 16~0 OJ 
023364 000001 1020 16 
023365 023363 6010 00 
023366 100000 2250 ~J 
023367 000000 24'0 16 
023370 000002 2270 t1 
023371 000003 23~0 ,1 
023372 000003 23~0 l1 
023373 777776 63,0 01 
023374 000011 01,0 U7 
023315 oooono 6360 02 
023376 000012 01~0 01 
023377 011531 7000 00 
023400 000000 7100 00 
023401 023475 7400 00 
023402 017045 7270 00 
023403 020377 7t'IOO OD 
023404 100000 2250 QJ 
023405 000000 74~0 t6 
023406 000001 2200 16 

ENO Of BINARY CARO 00000402 
023407 023476 7400 00 
023410 000001 0600 03 
023411 023501 7400 00 
023412 000001 0600 OJ 

AL.G0\,.68 

8t'l72 
8"73 
8074 
8t'175 l..L.)( 
8076 LL.Pi 
8rl71 
an18 
8079 
8080 
8081 
8082 
8083 
8084 
808' 
8086 
8087 
8088 
8089 
8090 1..L.EX 
8091 ~ORMP 
8092 
8093 

8094 
8095 
8096 fl"ORM1 
8097 
8098 
8099 
8100 
8101 
8102 
81.03 
8104 
8105 
8106 
s101 
8108 
8109 'ORMX 
8110 Eli'6V 
8111 
8112 
8113 
8114 
8U5 

81.16 
8117 
BUB 
8119 

1..DX5 
STX5 
TSXO 
TRA 
STXO 
1.oxo 
STXO 
I.DA 
STA 
TSXO 
NOP. 
I.DA 
iAXO 
$TXO 
EAXO 
STXO 
L,.DA 
STA 
TRA 
STXO 
L.Xl..1 
ADX1 

1.0X2 
l.,DX6 
SBX6 
CMPX2 
TNZ 
1.,0X5 
ORSX5 
L.DX7 
L.DA 
l..DQ 
tU 
ADA 
EAQ 
ADQ 
TSXO 
TRA 
STXO 
L. XL, 7 
TSXO 
L,OX5 
STX5 
1.DXO 

STXO 
AOXO 
STXO 
A[)XO 

~ASS 3 

euc,ou 
016 
PUSH 

•• 
l.1.E X 
MAXS 
MAX ST 
1..L. INK 
DLL. 
POP 
USTACK 1 D l 
USTACK 1 DI 
o,Au 
SP 
01AL 
MAXS 
usucK,ol 
1.1. l NI< 
•• 
f ORMX 
PA RAM 
TS DEF 

J,1 
UWORK 
WL., OU 
1,6 
f 0RM1 
l:Ufc,nu 
016 
2.1 
311 
311 
•M$MSL,AU 
•0111 DL. 
0 'QlJ 
•0121DL 
MOVE 

** EPDVX 
~ARAM 
MBl.K 
B$Fc,ou 
0,6 
116 

E;PUVO 
1,ou 
EPOV2 
1.' 011 

GET VALUE IS STACKED BIT 
AND STO•E FLAGS lN BL.OCK 

PAGE 

MARK WOlK!NG STACK IN CONTROL STACK 
ANO EXlf 
SAVE REfURN 

185 

GET MAXJMUM ~ENGT~ Of TEMP NEEDED IN PROCEDURE 
AND SAVE 
GET OEL.f A L.L AND ENVIRONMENT OF PROCEDURE 
AND SAVl!i 
RESTORE WORKING STACK TO CONolfION WHEN MARKEn 
DEl.ETE ~O!NlER TO WMERE WORK WAS MARKED 
GET SP lND MOS 
ijiT SAVeo SP !N XR • 0 
ANO RES'ORS STACK POINTER 
GET SAVIO MAXS IN X~ • O 
AND RiS,ORE MAX STACK POINTER 
GET PRE•1ovs ENVlRONMENt 
ANO MAKE IT CURRENT ENVIRONMENT 
AND EXIT 
SAVE ~ETURN 
GET OEf tNITION O~ ;ORMAL PARAMETER IN XR • 1 
MAKE POINTER ABSOLUTE 

GET ASSIGNED AODR&SS or FORMAL PARAMETER 
GET ADDRESS 0' END or WORK IN ¥R • 6 
STEP BACK TO LAST BLOCK 
15 THIS TME fORMAL PARAMETER B61NG ASSIGNED 
1,.0QP If NOT 
GET VALUE IS STACKED BIT 
SET STACKED BIT IN rORMAL PARAMETER DEFINITION 
GET MOO! 0, PARAMETER IN XR • 7 
GET ASS!GNED L.OCA'ION Or FORMAL PARAMETER 
GET ASSfGNED LOCATION or FORMAL ~ARAMETER 
ZERO OUT A~ AND SUBTRACT MARK STACK LEHGTM 
ADD X R!GJSTER 1 MODIFICATION 
ZERO OUT QL. 
ADD X R!GISTER 2 MODlFicATlON 
COMPIL.E MOVE rRoM ACTUAL TO FORMAL PARAMETERS 
AND RETURN 
SAVE AETUlitN 
GET MOD& or PROeEOURE IN XR - 7 
PUSH A BLOCK !N THE WORKING STACK FOR THIS VALUE 
GET STACKED SIT 
ANO STO~E IN BLOCK 
GET ASS!GNEO LOCATION FOR VALUE 

AND STO~E IN INSTRUCTION SEQUENCE 
GET SECOND ASSIGNED L.OCATION FOR VALUE 
AND STO~E IN INSTRUCTION SEQUENCE 
GET T~l~D ASSIGNED ~OCATION FOR VALUE 
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j PASS 3 

lJ2341.3 023503 74lJ Q oo 8120 STXO EPOV6 ANU STO~E lN lNSTRUCflON SEQUENCE 
023414 00(1001. 0600 o.s 8121 ADXO 1,uu GET fOURTH ASSIGNED ~OCAT!ON FOR VALUE 
023415 023505 74UO 00 8122 STXO EPOV5 AND STO~E IN lNSTRueTtON SEQUENCE 
023416 01704:1,, 2200 00 8123 1.oxo MAXST GET AMOUNT OF STATIC TEMP REQUIRED BY PROCEDURE 
023417 023477 7400 QO 8124 STXO C:Pi)V1 ANU STO~E IN INSTRUCTION SEQUENCE 
023420 0234'76 2350 00 8125 I.DA t:POVO GET NEXT I~STRUCTION 
023421 017474 7000 00 8126 TSXO GAO AND ADO TO GENERATED OUTPUT 
023422 023477 2350 00 8127 l,.OA EPDV1 GET NEXT I f~STRUCT ! ON 
023423 017474 7000 00 8128 TSXO GAD AND ADO TO GENERATED OUf PUT 
023424 oonoo5 6350 00 8129 EU 5 PREPARE TO A~LOCATE A 5 WORD TVP~ 
023425 035227 2210 OJ 8130 l.DX1 UTvPE1DU GET POINTER TO TYPE TABLE CONTROL WORD !N XR - 1 
023426 005663 7000 00 8131 TSXO TU-LOC A~LOCATE SPACE IN TME TVPE TABLE 
023427 027215 6350 00 8132 EU UPTR GET A POINTER TYPE JN AU 
023430 000000 75'0 u 8133 STA 0.1 AND STO~E IN TYPE 
023431 000001 7550 u 8t34 STA 1,1 ANU STO~E IN TYPE 
023432 000002 7550 u 8135 STA 2,1 AND STO~E IN TYPE 
023433 000003 75,0 u 8136 SU 3,1 ANO STO~E IN TYPE 
023434 017041 2350 00 8137 L.DA MAX ST GET L.ENGT~ OF STATIC TEMP REQUIRED JN AU 

END or BINARY CARD 00000403 
023435 000004 11!>0 Q3 8138 SBA 4,0u SU~TRACT ~ENGTH Or BASE MSCW 
023436 000022 7110 00 8139 ARI,. 18 MOVc ~ENGTM TO A~ 
023437 021222 0'150 Q3 8140 ADA T$SKIP1DU ADD SKII' TYPE 
023440 000004 7550 u 8141 STA 411 ANO STO~E IN TYPE 
023441 035227 1610 00 8142 SBX1 UTvPE MAKE TY'E TABLE POINTER REH.AT I VE 
023442 022110 1000 eo 8143 TSXO TL, GET TVPe POINTER IN AU 
023443 023500 7510 10 8144 STCA E:POV3 170 AND STO-E IN IN5TRUCTJON SEQUENCE 
023444 023502 23;0 00 81,4!5 L.DA EPDvT GET TA~~y WORD TO f NSTRuCTlON SEQuENCE 
023445 017507 7000 00 8146 TSXO GAOL ANO AOD SEQUENCE TO GENERATED CODE 
023446 01?043 2220 QO 8141 L.DX2 O~I. GET PROCEDYRE OENOTATJONStS L~ 
023447 023453 60l,0 00 8148 TNZ .-;PV1 TRANsre~ !f NOT GLOBAL 
023450 635000 23'0 07 8149 L.IH EU,"DL GET AN !AA 01DL. INSTRUCTION 
023451 011414 7000 uo 8150 TSXo GAD ANO ADD TO GENERATED OOOE 
023452 02~H'1J 1100 ao 81!H TRA &PV5 CONTINUE 
023453 011043 1220 00 81,52 Efi'\11 1..XL.2 DLL. GET DEL.?A L~ OF PROCEDURE DENOTATION 
023454 023460 6010 eo 8153 TNZ EPV2 TRANSPE~ lF NOT TME SURROUNDING RANGE 
023455 635011 23:>0 e7 8154 L,DA eo.D,DL. GET iAA o.a INSTRUCTION 
023456 01H74 7000 fJO 81,55 TSXO CUD ANO ADD TO GENERATED CODE 
023457 0234'73 1100 eo 81)6 TRA EPV5 CONTINUE 
023460 235011 2:5!:10 Cl7 81,57 l;Jol\12 L.DA L.DA.0 1 0~ GET LOA 01D INSTRUCTION 
023461 000002 0150 u 81,!58 ADA 2.ou MAKE tT LDA 210 
02:5462 01?414 1ouo oo 81,59 T9XO GAO ANO ADD TO GENERATED CODE 

ENC or BINARY C:ARO 00000404 
023463 000001 1620 03 8160 EPV3 S8X2 1,ou SEE IP !N NEXT SURROUNDING RANGE 
023464 023411 6000 00 8t61 TZE EPV4 TRANSPE" If YiS 
02:5465 235001 23,0 07 8162 L,DA L.OA.AU 1 D~ GET L.OA 01AU 1NSTRUCT10N 
023466 000002 0150 Qi} 8163 ADA 21DU MAKE IT LDA 2 1 AU 
02:5467 0114'14 7000 00 8164 TSXO GAO AND ADD TO GENERATED COPE 
023470 02H63 7100 00 8165 TIH EPVJ AND l.001' 
023471 635001 2350 07 8166 EPV4 I.DA EAA•AU 1 rlL GET EAA OaAU INSTRUCTION 
0234 72 017474 7000 00 8167 TSXO GAO AND ADD TO GENERATED CODE 
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023473 023503 2350 00 8169 f:~V5 L,0 A EPOV6 GET FOLLOWING INSTRUCTION 
023474 017474 7000 00 8169 TSXO GAD ANO ADD TO GENERATED COOE 
023475 000000 7100 QU 8170 f:~DVX TRA •• ANO RETURN 
023476 oooorio 4500 17 8171 i::PDVO STZ o,o 
0234 77 000000 63'0 oo 8172 f:~OV1 E:AA 0 
023500 000000 07)0 Q7 8173 l::PDV3 AOA O,DL 
023501 000000 75:>0 17 8174 EPDV2 STA o,o 
023502 023500 0003 '10 8175 l::PDVT r•i..i.. Y EPOVJ,• .. EPDV3•1 
023503 000000 7550 17 8176 E:Pev6 SU OdJ 
023504 000000 6350 Q4 8171 EPDV4 E:U o .ic 
023505 000000 75~0 l7 8178 EPl'lV5 STA o,o 
023506 023504 OOU3 QO 8179 EPOTT UL.L.~· EPOV4 1 hEPDV4•1 
023507 023515 7400 11'0 8180 EPOE STXO EPoex SAVE REfURN 
023510 022011 7000 oo 8181 TSXo TRAD GET ~!N~ED LABEL VALUE FOR INSTRUCT!ON 

END or BINARY CARO 00000"05 
0235l1 000000 6200 01 8182 EAXO 01AU GET VAl,.UE IN XR • 0 
023512 023504 7400 00 8183 STXO EPDV4 ANO STOAE lN INSTRUCTION SEQUENCE 
023513 023506 2350 00 8184 L.DA EPDTT CiET TA~~y ~ORD roR SEQUENCE 
023514 011507 7000 ~o 8185 TSXO GAOL ANO ADO TO GENERATED CODE 
023515 000000 7100 00 8186 EPOEX lRA •• AND RETURN 
02~516 023547 7400 eo 8187 MSCW STXO MSCWX SAVE REfURN 
023517 035234 2?.60 00 8188 L.DX6 UWORK GET POINTER TO ENO Of WORKING STACK 
023520 000004 3,660 G3 8189 SBX6 wL.,nu GET POlNTttR TO LAST eL.OCK IN WORKING STACK 
023521 020451 1000 GO 8190 lSXO F"! rORCE P~OCEDURE VA~UE TO STACK 
023522 000001 2200 u 8191 L,DXO 116 GET ADD~ESS ASSIGNED TO PROCEDURE VALUE 
023523 023551 1400 oo 8192 STXO MSCW1 AND STO~E I~ INSTRUCTION SEQUENCE 
023524 023555 1400 00 8193 STXO MSCW4 ANO STO~E ~~ INSTRUCTION SEQUENCE 
02:5525 000001 0600 015 8194 ADXo 11DU G~T ADD~ES OF SECOND WORD or ~ROCEDURE VAL.LIE 
023526 023552 7400 00 8195 STXO MSCW2 ANO STO~E JN INSTRUCTION SEQUENCE 
023527 023566 74UO 00 8196 STXO MSCW7 ANO STO~E JN INSTRUCTION SEQUENCE 
023530 0235'10 HOO QO 8197 STXO MSCW9 AND STO•E lN JNSTRUCT!ON SEQUENCE 
023531 000001 0&00 '13 8198 AOXO 1,ou GET AOD~ESS or THIRD WORD Ot PROCEDURE VALUE 023532 023561 1400 QO 8199 STXO MSCW5 ANO STO~E JN INSTRUCTION SEQUENCE 
023533 023565 7400 00 8200 STXO MSCM6 ANO STO~E IN INSTRUCTION SEQUENCE 
023534 023561 7400 00 8201 STXO MSCW8 ANO STO~E IN INSTRUCTION SEQUENCE 
023535 000035 6210 00 8202 EAX7 MSMSCW GET NEW MOUE Of PROCEDURE VALUE IN XR • 7 
023536 000000 44 70 16 8203 SXl. 7 0,6 AND STORE IN PROCEDURE BLOCK 

ENO or BINARY CARO 00000•06 
023537 017044 2260 00 '8204 L.OX6 1.STMK GeT POIMTER TO LAST MARK IN STACK 
023540 035~14 0660 00 8205 ADX6 TSWORI< MAKE eLOCK POINTER ABSOLUTE 
023541 000001 noo u 8206 1.DXO 116 GET AOU~ESS Of LAST MARK !N STACK 
023542 000001 0600 OJ 8207 ADXO 1aDU GST ADD~ESS or SAVED s REGISTER 
023543 023550 7t400 00 8208 STXO MSC WO AND STO~E JN INSTRUCTION SECUENCi 
023544 020526 7000 QO 8209 TSXO STY PE GET TYPE Or STACK AND LINKED POINTEA IN AU 
023545 023571 2350 00 8210 I.DA MSC WT GET TAL~y WORD roR INSTRUCTION SEQUENCE 
023546 017507 7000 00 8211 TSXO GAOL ANU ADD SEQUENCE 10 GENERATED GODE 
023547 000000 7100 QO 8212 MSCWX TRA ** AND RETURN 
023550 000000 7460 H 8213 M~CWO STX S, 0 ,"D 
023551 000000 6210 17 8214 M!>CW1 t=AX1 o,o 
023552 000000 2no i1 8215 MSCW2 L.DX2 o.o 
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023553 026116 70UO t)Q 8216 TSXU f<<iiPLGEN 
023554 000000 621) 0 01 8:?17 E:AXO tJ, Au 
023555 oonooo 63,0 1.l 8216 M::;c;w4 EAA 0' I) 
023556 027230 07'0 07 8219 ADA T'iiMSCWT, DL 
023557 000000 75,0 1U 6220 SU o,o 
023560 oooon1 4500 10 8221 STZ 1,0 
023561 000000 2350 17 8?22 M:SCW5 L.DA 0' I) 
023562 000002 7550 \0 8223 SU 2,0 
023563 000000 63~0 17 8224 EAA o.o 
023564 0000"3 75~0 10 8225 STA 3,o 

END Op BINARY CARO 00000-107 
023565 000000 74UO 17 8226 M:SC:W6 STXO 0. 1 
02~566 000000 7200 t7 8227 MSC:W7 l. )(I., 0 0,1 
023567 000000 4400 17 8228 MSCWB SXl.,O 0,1 
023570 000000 4500 17 8229 MSCW9 STZ 0. 7 
023571 023550 00~2 00 8230 M:)CWT TAL.LY MSCw0 1o.MSCW0•1 
023572 023606 7400 QO 8231 bNTER STXO ENh SAVE RETURN 
023573 023663 7000 QO 8232 TSXO POP DE~ETE 80'rH STACKS BACK T~ROUGH MARK 
023574 017037 2200 ao 8233 l_DXO SP GET ADDRESS Of MSCW IN STACK 
023575 023607 HOO 00 8~34 STXO cNTn ANU STO~E lN INSTRUCTION SEQUENCE 
023576 000002 0600 Q.S 82:55 ADXO 2,ou GET AOD~ESS or T~tRD WORD lN MSCW 
023577 023610 7400 QO 8236 STXO cNT1 ANO STORE 1~ INSTRueTtON SEQUENC6 
023600 023612 2350 00 8237 i.DA ENTT GET TAL~Y WORD roR lNSTRUCTlON SEQ~~NCE 
023601 017507 7000 QO 8236 TSXO GAOL ANO AOD SEQUENCF TO GENERATED CODE 
023602 017045 7270 00 8239 I.)( L. 7 PARAM GET MODE O~ RESUI.' IN XR • 7 
023603 020377 7000 QO 8240 TSXO MBl.1< MAKE • BLOCK roR THE RESULT or THE PROCEDURE 
023604 100000 2250 03 8241 1.DX5 i:j$F'C1DU GET fLAGS INDICATING STACKED VALUE 

023605 000000 7450 16 8242 STX5 016 ANO STORE lN NEWl.V CREATED aLOCK 
023606 000000 7100 oo 8243 ENTX TRA ... AND RETURN 
023607 000000 6210 17 8244 ENTO EAX1 01D 
023610 000000 2220 1.7 8245 ENT1 L,DX2 o.o 
023611 025365 7000 GO 8246 TSXO IUt:NTER 
023612 023607 0004 00 8241 ENTT TAL.L.Y E:NTo,...,ENT0•1 

ENO or BINARY CARD 00000408 
023613 023617 Hoo eo 8248 t::PON STXo EPONX SAVE RETURN 
023614 022006 7000 oo 02•9 TSXO I.Bl. DEFINE CURRENT ADDRESS AS START or PROCEDURE eODE 
023615 023620 23,0 00 8250 L,OA cf'DNO GET EAX De012 lNSTRUCTJON 
023616 017474 7000 00 8251 TSXo GAD AND ADD TO GENERATED ou~PuT 
023617 000000 7100 00 8252 EPDNX TRA ... AND EXIT 
023620 000000 6270 12 8253 EPDNO EAX 0.0.2 
023621 023642 Hoo GO 8254 IU:TN STXo 1-<ETNX SAVE ~ETURN 
023622 220017 23,0 07 8255 L,DA 1..ox.o,oL GET ~oxo o,o COMMAND 
023623 017414 7000 OD 8256 TSXO GAD ANO ADO TO GENERATED CODE 
023624 023643 23:;0 00 8257 L.OA RETNO GET LOX S~J,O INSTRUCTION 
023625 017474 7000 GO 8258 TSXo GAO AND AOO TO GENERATED OUTPUT 
023626 035234 2~60 00 8259 L.DX6 AS WORK GET POINTER TO ENO or WORKING STACK 
023627 000004 1660 OJ 8~60 SBX6 wt,,, nu GET POINTER TO LAST BLOCK IN WORKING STACK 
023630 020204 7000 oo 8261 TSXO MVA MAKE PROCEDURE BODY VALUE AVAIL.ABLE 
023631 023636 7100 00 8262 TRA Heh TRANSrE~ tr VA~UE IS IN A REGISTER 
023632 000010 2360 07 8l'63 L.00 •Ol.fl1DL. GET O~STINATlON ADDRESS AS o,o 
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023633 oonooo ]?10 to 8264 ~.XL 7 o,6 GET MOOE or RESUL.T IN XR .. 7 
U23634 017~31 7() u 0 00 826? l'SXO MOVF MOVE RESUL.T FROM PROCEDURE TO CAl..LER 
023635 023640 7 ~LO 0 00 8266 TRA ~ET ;;i AND CONf INUE 
023636 000010 07~0 07 8~67 HI:: Tl ADA •0101DL ADO 010 TO STORE COMMAND 
023637 017474 7000 00 8~68 TSXO C.AO AND ADD STORE VAL.UE IN CALL.ER TO GENERATED CODE 
023640 023644 2~1:>n oo 8269 Hl::'f2 L,DA RETN1 GET f SXO RiRET !NSTRUCT!ON 

END OF BINARY CARD 0000U4Ulil 
023641 017474 7ClUO 00 8t!?O TSXO GAU AND ADD TO INSTRUCTION SEQUENCE 
023642 0QC1000 7t(J0 00 8271 Hl::TNX TRA •• AND RETURN 
023643 000003 2:;!60 10 8272 Hl:::TNO L.DX S,3,o 
023644 025400 7000 DO 8273 HI::: TN1 TSXO R$RET 
023645 023651 74UO QO 8274 DL..EN STXO OL.ENX SAVE RETURN 
023646 022006 7 Cl 0 0 (J 0 8275 TSXO L.HI.. DEVINE L.ABEL F'OR PARAMETER 

023647 017041 2~;;0 00 8276 L,DA MUST GET GREATEST EXTENT or STACK 
023650 0174?4 7 Cl 0 O 00 8~77 TSXO GAD AND ADD TO GENERATED OUTPUT 
023651 000000 71. u 0 00 ans DL.ENX TRA •• ANU EXIT' 
023652 023662 7 ~I 0 0 00 8279 PUSH STXO PUSHX SAVE RETURN 
023653 017044 2200 1110 8280 LDXO 1,.STMK GET POJNTER TO LAST MARK 
023654 035235 74UO 56 8281 STXO USTACK, ID AND SAV! ! N CONTROL STACK 
023655 005742 1110 00 8282 XED USOVF" CHECK FOR STACK OVERFLOW 
023656 035234 2~1 00 00 8283 L.DXO A$WORK GET POJ~TER TO FND Of WORKING STACK 
023657 035214 HOO '10 8284 SBXO T$WORK MAKE POf NTER RELATIVE 
023660 000004 u.uo 0.5 8~8' SBXO Wl,. 1 DU MAKE !T POI~T BEL.OW MSCW B~OCK 
023661 017044 7-1 uo CJO 8286 S'f XO l..STMK AND STO~E AS NEW 1..AST MARK 
023662 000000 7100 00 828'7 PuSHX TFO ... AND RETURN 
023663 023673 7400 CIO 8288 POP STXO POPX SAVE REfURN 
023664 021007 7000 00 8289 PU Pl TSXO OEl.V OEL,ETE BLOCK rROM WOHKING STACK 
023665 035234 2200 00 8290 1.,DXO UWORK GET POINTER TO FND or WORKING STACK 
023666 035214 1600 00 8291 SBXO UWORK MAKE ~O!NTER RELATIVE 

END or BINARY CARD OOUOU410 
023667 017044 1000 QO 8292 CMPXO l..STMK SEE Jr !NOUG~ BLOOKS HAVE BEEN DELETED 
023670 023664 6nlO 00 ' 8293 TNZ POP1 TRANSF'E~ If MORE TO DELETE 
023671 035235 2200 54 8294 1,.DXO A!iSTACK,OI GET OL.D VAL.LIE or LAST MARK 
023672 017044 7400 00 8295 STXO 1,.STMK AND RESfORE IT 
023673 000000 7100 00 8296 PUF»X TRA •• AND EXIT 
023674 023704 7400 00 829'7 I UNTY STXO lDNTX SAVE RETURN 
023675 022241 7000 00 8298 TSXO JOE:NT CREATE BLOCK AS fOR l DENT !f' l ER 
023676 000000 22'0 16 8299 L,DX5 0,6 GET r~Ams rROM BL.OCK 
023677 040000 Jo5o o~ 8300 CANX5 i;sr:n,ou IS Off'"SET,LL VALUE 
023700 777777 6010 00 8301 TNZ $EHROR YES ~ COMPILER EHRQR 
023701 041'l000 26'0 03 8302 ORX5 t:J$FD, DU SET OFFSET 1 L~ ls VAL.UE BIT 
023702 757777 3650 03 8'.JQ3 ANX5 ,..1,,,B$F'E, DU RESET OF'F"SEl,LL IS RffERENCE TO VALUE BIT 
023703 000000 74~0 u 8304 STX5 016 ~ESTORE FLAGS IN BLOCK 
023704 000000 7100 00 8'305 11.JNTX TRA ... ANO RETURN 
023705 023720 7400 oo 8306 IUNTE STXo lDNX SAVE RETURN 
023706 021027 7000 00 8307 TSXO ASGNE: ASSIGN ~Al..UE TO OEC~ARED VARIABLE 
023707 035234 2260 00 8308 1.. OX6 A$WORK GET POINTER TO END OF WORK IN XR - 6 
023710 000004 166() OJ 8309 SdX6 WL,, DU GET PO!~TER TO LAST BLOCK IN WORKING STACK 
023711 000002 2210 1b 8310 L. DX1 2,6 GET ADDRESS WHERE VALUE WAS JUST STORED 
023712 000004 1660 03 8311 1 UNT1 SBX6 ~L' DlJ STEP BA~K TO NEXT 9~0CK 
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U23713 000001 1n10 10 8~12 CMPXl 1,6 WAS VALUF FOR THIS HLOCK JUST STOREn 
l.123714 023712 6010 ou a:.H3 TNZ 10 1\lT 1 TRANSFER If NnT TO KEFP LOU~JNG 

ENU OF BINARY CARO 00000•11 
023715 100000 22,0 o..s 8314 L.DX? !j:firc,ou GET VALUE IS STAGKEO HIT 
023716 000000 24~0 t6 8315 QRSX5 {,I. 6 AND SET STACKED BIT lN BLncK 
023717 021007 7000 OU 8316 rsxo DEl..V DELETE VA~UE OF ASSIGNATION FROM STACK 
023720 000000 7100 oo 8317 IUNX TRA ** ANU RETUR~I 
023721 600000 23'0 g7 8'.HB I ::>NT L.DA TZE;DL GET TRANSFER IF FALSE COMMAND FOH ISNT 
023722 023724 7100 go 6319 TRA iss AN!J CONTINUE 
023723 601000 23'0 07 8320 t;, L.DA TNZ,"DL GET TRANSFER IF FALSE COMMAND FOH IS 
023724 023755 553,0 io 8321 t:SS STBA l s2·; 10 STORE COMMAND lN INSTRUCT?ON SEQUENCE 
023725 023750 7400 00 8~22 STXO isx SAVE RETURN 
023726 035234 2200 00 8323 L.DX6 A$WORK GET POINTER TO ENO OF WORKING STACK 
023727 000004 1660 EJJ 8324 SBX6 wL,oU GET P01NTER TO LAST 8~0CK IN WQROING STACK 
023730 020066 70U0 QO 8325 TSXO MNA GET AODRESS OF VALUE 
023731 023751 7510 71 8326 STCA 1so,11 ANU STO~E lN TNSTRUCTION SEQUENCE 
023132 000004 l,660 Q3 8327 SBX6 r,il., OU GET POINTER TO SECOND TO TOP B~OCK 
023733 020066 1000 eo 8328 TSXO MNA GET AOD~ESS OF v•~uE 
02:5734 023753 7510 71 8329 STCA 1s1;11 AND STO~E lN INSTRUCTION SEQUENCE 
023735 021001 7000 DO 8330 TSXO OEl..V DELETE r1RST B~OCK 
023736 021001 7ouo oo 8:531 TSXO OEl.,V DELETE SECOND ~LOCK 
023737 000003 6210 00 8:532 EAX7 MSl:iOOL GET MOUE OF RESU~T O~ IDENTITY IN XR • 1 
023740 020317 70U0 00 8333 TSXO MBi.K AND MAK! A B~OCK roR JT 
023741 017612 7000 so 8334 TSXO GQ Al..l.OCAT! O REGISTER 
023742 004000 ~2!>0 03 8335 1.,DX5 05fG,OU GET VA~UE lS IN REGISTER Fl.AG 

END or BINARY CARD 00000412 
023143 000000 7450 16 8336 STX5 016 AND STORE lN B~OCK 
023744 756000 2360 07 8337 L.OQ STQ 1'DL GET STORE REGISTER CO~MAND 
023745 000003 7560 j,6 8:538 STQ J,6 AND STO~E IN H~OCK 
023146 023761 23~0 00 8339 L.DA IST GET TA~~V ~OHO fOR INSTRUCTION SEQUENCE 
023747 017507 7000 00 8340 'fSXo GAOL AND AOD INSTRUCTION SEQUENCE TO GENERATED OUTPUT 
023750 000000 7100 '10 8341 ISM TRA •• ANO RETURN 
023751 000000 6200 00 8342 l so EAXO 0 
023752 000002 HOO 04 8'43 STXO 2dC 
023153 000000 6200 00 8344 I s1 EAXO 0 
023754 000000 1000 03 8345 CMPXO o,uu 
023755 000003 0000 04 8~46 lS2 ARG 3.lC 
023756 00000~ 2360 '17 8347 l,.OQ 11DL 
023757 000002 7100 U4 BHB TRA 2.ic 
023760 000000 2360 U7 8H9 l.DQ 0 1 IJL 
023761 023751 0011 00 8350 lST TAl-LV iso,·•·150•1 
023162 024000 Hoo oo 8351 CONF STXo CONF'X SAVE RETURN 
023763 017612 1000 mo 8~52 TSXO GQ A~~OCATE 0 REGISTER 
023764 035234 22~0 00 8353 L.DX6 A$WORK GET POINTER TO ENO Of WORKING STACK 
023765 000004 1660 '13 8354 SBX6 WL. 1DU GET POINTER TO LAST BLOCK IN WORKING STACK 
023766 004000 22~0 03 8355 L.DX5 l::i$F"G 1DU GET rLAG FOR VALUE IN REGISTER 
023767 000000 74~0 16 83,6 STX5 016 AND STORE IN 8LOCK 
023770 756000 23!>0 g7 8357 l.DA srn;o1. GET STORE REGISTER COMMAND 

END or BINARY CARO 00000413 
023771 000003 75'0 16 8:i5B STA 3,6 AND STORE IN BLOCK 
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023772 017045 7270 oo 
023773 0221n3 1000 oo 
023774 000000 6200 Qi 
023775 024001 7400 00 
023776 024006 23~0 00 
023177 017501 70UO QO 
024000 000000 7100 00 
024001 000000 1000 03 
024002 000003 6010 ~4 
024003 000001 2360 Q7 
024004 000002 1100 04 
024005 000000 2360 Q7 
024006 024001 0006 00 
024007 024024 7400 00 
024010 035234 22~0 00 
024011 000004 1660 03 
024012 020204 7000 00 
024013 7?7777 7100 00 
024014 024025 7510 11 
024015 000004 1660 GJ 
024016 000001 2200 16 

END 0' BlNARY CARD 00000414 
024017 024021 7400 00 
024020 024031 2350 00 
024021 017507 7000 00 
024022 021001 7000 00 
024023 021001 7000 00 
024024 000000 1100 ao 
024025 000000 6350 00 
024026 027240 07>0 07 
024027 000000 7550 17 
024030 000000 7200 01 
024031 024025 0005 00 
024032 024056 7400 00 
024033 035234 2260 oo 
024034 000004 1660 03 
024035 000000 7270 16 
024036 010630 70UO OU 
024037 000001 2270 17 
024040 020066 7000 00 
024041 024057 75,0 00 
024042 035234 2260 00 
024043 000010 1660 OJ 
024044 000001 23~0 16 

END or BINARY CARD 00000415 
024045 777777 37,0 03 
024046 220017 07~0 Ql 
024047 017474 7000 00 
024050 000001 63~0 oo 
024051 000010 07~0 07 

8:359 
8360 
8361 
8'362 
8363 
8364 
8365 CUNFX 
8~66 CONF1 
8:56 7 
8368 
8369 
8370 
8371 CUNF"T 
8372 CONE 
8:513 
8374 
8375 
8376 
8377 
8:578 
8379 

8380 
8381 
8382 
8:583 
8384 
8385 CUNEX 
8386 CU~EO 
8387 
8388 CONE1 
8389 
8390 CUNET 
8391 CAiGN 
8392 
8393 
8394 
8395 
8396 
8397 
8398 
8~99 
8400 
8401 

8402 
8403 
8404 
8405 
8406 

1..XL.7 
TSXO 
EAXO 
STXO 
l..DA 
TSXO 
TRA 
CMPXO 
TNZ 
L,OQ 
TRA 
L,DQ 
HL.l..Y 
STXO 
1..DX6 
SBX6 
TSXO 
TRA 
STCA 
SBX6 
1..DXO 

STXO 
L.DA 
TSXO 
TSXO 
TSXO 
TRA 
e;u 
ADA 
STA 
1,.Xl..O 
TAL.I., V 
STXO 
1,.0X6 
S8X6 
L,XL.7 
'TSXO 
L.OX7 
'TSXO 
STA 
L.DX6 
SBX6 
L.OA 

ANA 
AOA 
'l'SXO 
EU 
ADA 

PASS 3 

PA HAM 
MTI, 
01AU 
CONF1 
CONFT 
GAUL ... 
0 1 DL 
3.IC 
11DL 
2dC 
01DL 
CONF'1, .. CONf.1+1 
CONF:X 
UWCRK 
WL. 1 DU 
MVA 
iERROR 
CONE0171 
wi..,cu 
116 

C0NE1 
CONET 
GAOL 
UEl.v 
OEl.V 
•• 
0 
UPTRT I DI. 
o,o 
01AU 
CONE01*-CONEO+l 
CASX 
OWORK 
w1.., nu 
016 
UXF'ER 
1,1 
MNA 
CAST 
A$WORK 
2•WL 1 DU 
116 

•11 DU 
1..ox.o,oL 
GAD 
1 
=Olri,DL 

~ET DESIRED MODF IN XR ~ 7 
GET TYPE ADDRESS IN AU 
GET TYPE AOORESS IN XR • 0 

PAGF 

AND STORE IN INSTRUCTION SEQUENCE 
GET TALLY WORD POR INSTRUCTION SEQUENCE 
AND ADU TO GENERATED CODE 
AND RETURN 

SH'E RETURN 
GET POINTE~ TO END Of WORKlNG STACK IN XR - 6 
GET POINTER TO LAST BLOCK IN WORKING STACK 
MAKE RMS VAL.LIE AVAIL.ABLE 
ERROR ~ UNITED VAl.UE CANNOT BE IN A REGISTER 
STORE ADDRESS ANO TAG IN INSTRUCTION SEQUENCE 
GET POINTER TO RErERENCE Bl.OCK 
GET ADD~ESS OP RE,ERENCE WORD 

ANO STO~E IN INSTRUCTION SEQUENCE 
GET TA~~V WORD FOR INSTRUCTION SEOUFNCE 
ANO ADD INSTRUCTION SEQUENCE 'O GENERATED CODE 
OIH.E TE RHS BL.OCK 
OE~ETE ~Er6RENCE BL.0CK 
ANU R~TURN 

SAVE RETURN 
GET POlMTER TO ENO 0, WORKING STACK 
GET P01MTER TO LASK BLOCK 1N WORKING STACK 
GET MOOE OF DESTINATION 
MAKE MODE POINTER ABSOLUTE 
GET MOOE O~ SOURCE IN XR ~ 1 
MAKE NAME AVAIL.ABLE POR ASSIGNIN~ TO 
SAVE TO ADDRESS 
GET POINTER TO END O' WORKING STACK 
GET POl~TER TO REPERENCE BLOCK 
GET ADO~ESS ASSIGNED POR R~PERENCE 

ZERO OUT Al.. 
CONSTRUCT LDXO REFERENCE 1 0 INSTRUCTION 
AND ADD TO OUTPUT CODE 
GET REL.ATtVE ADDRESS OF VALUE OF VALUE OF UNleN 
ADD XR • 0 MODIFICATION 
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3 PASS 3 

0?.40~2 024057 23on (') 0 8407 l..DCJ CAST GEi POINTER TO DESTINATION 
0240:>3 0175,~1 1000 ou 8408 TSXO 1"10VF: UO ASSIGNMENT 
024054 021007 l nun OU 8409 TSXO LJEL. V UELETE DESTINATION F~OM STACK 
024055 021007 ., ,, on OU 8410 TSXO DEL.V DEL.EfE REFERENCE BLOCK FRnM STACK 
024056 uooooo 11un oo 8411 CASX TRA ** ANU RETURN 
lJ24057 000000 ooonuo 8412 CAST ZERO 
024060 024077 7400 00 841:5 SKIP STXO ~Kl PX SAVE RETURN 
024061 017045 7210 00 8414 L. XL. 7 PAR AM GET MOOE or SKIP 
024062 020317 7000 00 8415 TSXO MAI.I< MAK~ A ~EW 9~0C1< IN WORKING STACK 
024063 100000 22!>0 o.s 8416 L.DX5 ti$F0 1 DU GET STACKED VAL.UE BIT 
024064 000000 74!:>0 16 841'1 STX5 Cl' 6 ANO STO-E I~ SKIP VAL.LIE B~OCK 
024065 000001 23!:>0 16 8418 L.DA 1,6 GET ASSfGNiD STACI< ADDRESS FOR VALUE 
024066 000000 6no 01 8419 tAX2 0, AU SAVE: lN XR • 2 
024067 017031 l.04:!0 OU 8420 CMPX2 SP SEE ?P ANV WORDS TO TRANSFER 
024070 024077 6000 0U 8421 TZE SKlPX TRANSfER lF NO WORDS TO TRANSFER 
024071 000000 63!:>0 12 8422 SKIP1 EU 0,2 GET ADD"ESS or NEXT WORD OF VALUE IN AU 
024072 450017 07:>0 Q/ 8423 ADA STZ.tiD,01.. GET STZ STACK,O INSTRUCTION IN A 

END or BINARY CARO 00000416 
024073 011474 7000 00 8424 TSXO CIAO ANU ADD TO GENERATED CODE 
024074 oooon1 0620 OJ 8425 ADX2 1,ou STEP TO NEXT WORD OP VALU5 
024075 017031 1020 00 8426 CMPX2 SP SEE I~ BEYOND VA~UE 
024076 0240'11 60l,O 00 8427 TNZ SKlP1 TRANSPE~ 1; MORE WORDS TO STORE 
024077 000000 1100 00 a42e SKI PX TRA •• AND RETURN 

0~4060 8429 NIL EQU SKlP NI~ IS l SJNG~E ZSRO WORD 
024100 024103 7400 OU 8430 Oi:f>R STXO DEPRX SAVE RETURN 
02.4101 023516 7000 00 8431 uxo MSCW MARK TH! STACK rOR PROCEDURE ENT~Y 
024102 023572 7000 00 8432 TSXO ENTER AND ENTER PROCEDURE 
024103 000000 7100 00 8433 Oi:lilRX TRA •• ANO RETURN 
024104 024150 74UO 00 8434 UNION STXo UNX SAVE RETURN 
024105 03,234 2260 00 8435 L.DX6 UWORK GET ?OJNTER TO END or WORKING STACK 
024106 000004 16~0 OJ 8436 SBX6 w1.., nu GET POINTER TO LAST 81..0CK lN WORK 
024107 000000 72/0 16 8431 I. XL, 7 016 GET MODS or VAL.UE TO 8E UNITED 
024110 010630 1000 00 843B TSXo A$XF'ER MAKE MOOE POINTER UNIQUE ANO ABSOLUTE 
024111 177171 72UO 17 8439 I. XL. 0 •1.'? GET L.ENOTM or VAL.LIE 
024112 024153 ?400 00 81440 STXO UN1 AND STORE IN INSTRUCTION SEQUENCE 
024113 000000 7200 17 8441 I. XL.O 0,1 GET TYPE OF VAl..UE 
024114 024140 1400 00 8442 iTXO UNN3 SAVE POINTER TO TVPi TABLe ENT~Y 
024115 020204 7000 go 8443 TSXO MVA MAKE VA~UE TO BE UNITED AVAILABL.E 
024116 024125 1100 00 8444 TRA UNN1 TRANSrE~ If VAi.Li~ 1s IN A REGISTER 
024117 000001 2360 16 8H5 l..DQ 116 GET ADD~ESS 0, VALUi IN STACK IN Q~ 
024120 000001 6360 02 8446 E~Q 1,Qu GET NEW LOCATION 0, VALUE lN au 

END or BINARY CARD ooonu411 
024121 000017 0'760 07 8441 ADQ D1DL ADD D REGISTER M001rlcATION 
024122 000000 1270 u 8448 L.XL. 7 016 GET MOOE OF VAL.UE TO BE MOVED 
024123 017517 7000 00 8449 TSXo MOVES MOVE VAL.UE TO STACK l.EAVING ROOM FOR ~EADER 
024124 024133 7100 00 8450 TRA UNN2 AND CONf INUE 
024125 0243,51 7550 00 8451 UNN1 STA UNN'!' SAVE STORE COMMAND 
024126 000001 2350 16 8452 ~DA 1,6 GET ADD~ess IN STACK ~OR VALUE 
024127 000001 63t>O 01 8453 EAA l1AU GET ADDRESS TO MOVE ADDRESS TO 
024130 000011 O?::>O Q7 8454 ADA O,DL ADD D REGISTER MODI'lCATION 
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024131 024151 07,0 oo 
024132 017474 7000 QO 
024133 021007 7000 00 
024134 017045 7270 oo 
024135 u2~377 7nuo QO 
024136 000001 22UO 16 
024137 024154 74UO 00 
024140 000000 2210 03 
024141 022110 1000 oo 
024142 000000 6200 01 
024143 024152 7400 00 
024144 024155 23~0 00 
024145 017507 7000 00 
024146 100000 22,0 03 

EN~ or BINARY CARO 00000416 
02A147 000000 7450 16 
024150 000000 7100 00 
024151 000000 oouooo 
024152 000000 23'0 01 
024153 000000 01'0 03 
024154 000000 7550 t7 
024155 024152 OOU4 OU 
024156 000000 1100 10 
024157 024211 7400 00 
024160 017045 7270 00 
024161 010630 1000 ao 
024162 777777 2~50 i7 
024163 000022 71~0 00 
024164 000001 11,0 07 
024165 000000 2200 17 
024166 011001 1000 03 
024167 024171 6010 00 
024170 000001 17'0 07 
024111 000000 5310 eo 
024172 024212 75,0 00 
024173 OJ5~34 2260 00 
024174 000004 1660 Q3 

ENO OP BINARY CARD 00000-19 
024175 020451 7000 00 
024176 024212 0540 00 
024177 024114 6oio oo 
024200 000001 2200 16 
024201 017037 7400 00 
024202 035234 0110 54 
024203 035234 1060 00 
024204 024202 6010 00 
024205 017045 7270 oo 
024206 020377 70U0 00 
024207 100000 2250 OJ 
024210 000000 74~0 16 

Al..GOl.,68 

8455 
8456 
8457 UNN2 
8458 
8459 
8460 
8461 
8462 UN"l3 
8463 
8464 
8465 
8466 
8467 
8468 

8469 
8470 UN)( 
8471 Ui~NT 
8472 UNO 
8473 UN1 
804 UN2 
84 75 U1"T 
8476 DUP 
8477 f:OISP 
847B 
8479 
8480 
8481 
8482 
8483 
8484 
8485 
8486 
8U1 DlSPO 
8488 
809 
8490 OJSP1 

8491 
8492 
8493 
8494 
8495 
8496 OISP2 
6497 
8499 
8499 
8500 
8501 
8502 

ADA 
TSXO 
TSXO 
~)((.. 7 
TSXO 
1,.DXO 
STXO 
L.DX1 
TSXO 
EAXO 
STXO 
L.DA 
TSXO 
L.DX5 

STX5 
TRA 
ZERO 
1.,DA 
ADA 
STA 
TAl..l. Y 
TRA 
STXO 
1..Xl..1 
TSXO 
1.,DA 
ARI. 
SBA 
L.OXO 
CMPXO 
TNZ 
S9A 
NEG 
STA 
L.DX6 
SBX6 

TSXO 
AOS 
TNZ 
1.0XO 
STXO 
NOP 
CMPX6 
TNZ 
l..Xl. 7 
TSXO 
l.,OX5 
STX5 

PASS 3 

UNNT 
GAD 
UEl..V 
PARAM 
MBl..K 
1,6 
UN2 
••1Du 
Tl .. 
O,AU 
UNO 
UNT 
GAOL 
8$F'C,DlJ 

016 

** 
01DL 
01DU 
o,o 
UN0;•111UMO•l 
010 
OISPX 
PA RAM 
UXPER 
•11' 
18 
1, UL 
o,7 
M$PROC,OU 
OISPQ 
11DL 

OtSPC 
A$WORK 
wi.., nu 

f S 
OlSPC 
OtSP1 
1,6 
SP 
UWORK 1 P.ll 
A$WORK 
OtSP2 
PAfhM 
MAL.K 
"$fC,DU 
u,6 

PAGE 193 

ADD STORE COMM~NO 
AND ADU TO GENERATED CODE 
DELETE UNUNJTED VALUE BLOCK FROM WORKING STACK 
GET MODE OF UNITED VALUE IN XR ~ 7 
AND MAKE A BLOCK roR T~E UNITED VALUE 
GET NEW VALUc ADDRESS lN XQ • O 
AND STO~E IN INSTRUCTION SEQUENCE 
GET TVP! or VALUE TO BE UNITED IN XR • 1 
GET TYPE AUCRESS !N AU 
GET TYP! AD~RESS IN XR ~ 0 
ANO STO~E IN INSTRUCTION SEQUENCE 
GET TAL~Y WORD TO INSTRUCTION SEQUENCE 
AND ADD SEQUENCF TO GENERATED GODE 
GET VA~UE JS STACKED FLAG 

AND STO~E I~ BLOCK 
ANO RETURN 

OISPL,AY HEADER IS TREATED AS A NOP 
SAVE RETURN 
GET MOO! Of DlSPL.AYED VALUE 
MAKE MODE WNlQUE ANO ABSOLUTE 
GET NUMBER Of FIELDS • 1 IN AU 
MOVE NU~BeR 0, FIELDS TO AL. 
G~T NUMBER Of F!ELDE IN A 
GET TYP& OF MOOF IN XR ~ O 
IS IT A PROCEDURE MOOE 
TRANSPE~ !f NOT PROCEDURE 
oEcREME~T COUNT sn NOT TO lNcLUDE RESU~T 
GET MINUS NUMBER OF FIELDS IN A 
AND STO~E COUNT lN MEMORY 
GET POI~TER TO THE ENO or TME WORKING STACK 
GET POINTER TO NEXT BLOCK 

roRCE VALUE TO T~E STACK 
DECREMENT FlE~D COUNT 
TRANSPE• !f MORE PIELOS TO FORCE TO STACK 
GET 1.0ClT!ON Of FIRST FIE~D 
ANO STO•E JN STACK POINTER 
DE~ETE l WORD FROM THE WORKING STACK 
CMECK TO SEE IF ENOUGH HAS BEEN DELETED 
TRANSPER rr MORF TO DELETE 
GET MOD! OF DISPLAYED VALUE 
AND MAK! A BLOCK FOR DISPLAYED VALUE 
GET A Sf ACKEU BIT 
AND STORE AS FLAGS FOR RLOCK 
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3 PASS 3 

024211 000000 11uo au 8503 DlSPX Tf1A *«t ANU EXIT 
02421.2 uooono OOUOUrJ 8504 DlSPC ZERO 
024213 024221 7100 00 8505 VL.WB TRA v LOWER BOUND lN TR!MME:R 
024214 024221. 71UO OU 8506 VUPB TRA v UPPcR BOUND IN TR!MM~R 
024215 024221 7100 QO 85Q? VNUrn TRA v NEW ~OWER BOUND IN TRtM~ER 
024216 024221 1100 QO 850B V~BCT TRA v SUBSCRl"T 
024217 024230 HOO 00 8509 Vt:PTV STXO vx SAVE RETURN 
024220 024225 71UO 00 8510 TRA V1 GO STORE EMPTY TRIMMER F'LAG 
024221 024230 7400 00 8511 v STXO vx SAVE RETURN 
024222 035234 2260 00 8512 L..OX6 AiwoRK GET POINTER TO F.ND Of WC:RKING STACK 

ENO OJ" BINARY CARD OOOOU420 
024223 000004 1660 Q.S 8513 ::i8Xb w1.., nu GET POINTER TO LAST ~LOCK IN WORKING STACK 
024224 020451 7noo oo 8514 rsxu FS FORCE VALUE TO SUCK 
024225 017045 23~0 OU 8515 Vl 1.,DA Ptd'hM GET COMMAND ~ROM PASS 2 
024226 035235 75;0 56 8516 STA US TACK, 1 D ANU STO•E IN CONTRO~ STACK 
024227 005742 7170 00 8511 XED usovr CHECK roR STACK OVERfLOW 
024230 000000 71UO 00 8518 vx TRA ** AND RETURN 
024231 024243 7~00 00 8'19 SUB STXO SUBX SAVE RETURN 
024232 024533 23;0 00 8520 L.DA VMARK GET OL.D SLICE MARK 
024233 035235 75,0 56 8521 STA A$STACK, ID ANU STO~E lN CONTRO~ STACK 
024234 0 05742 1110 00 8522 XED USOVF' C~ECK FOR STACK OVERfLO~ 
024235 035235 2200 00 8523 1.DXO US TACK GET POINTER TO END Of CCNTROL STACK 
024236 035215 16 00 Cl 0 8524 SBXO Hi STACK MAKE PO!NT6R RELATIVE 
024237 024533 Hoo oo 8525 STXO VMARK ANO STO~E tN SI.ICE MARK 
024240 035234 2200 00 8'26 L.OXO UWORK GET POINTER TO ENO OF WCRKlNG STACK 
024241 035214 t6UO 00 8521 SBXO T$WORK MAKE POINTER RELATIVE 
024242 024533 4400 00 8'28 SXI.. 0 VMARK ANO STOME lN S~ICE MARK 
0214243 000000 1100 00 8529 suax TRA •• AND ex lT 

024244 8530 M~US ECIU .. 
024244 0244'5 74UO 00 8531 ~us STXO BUSX SAVE RETURN 
024245 024533 72~0 00 8532 1.X 1.6 VMARK GET POl~TER TO WORKING STACK WHEN MARKED 
0214246 035214 0660 QO 8533 ADX6 UWORK MAKE POINTER ABSOLUTE 
02424? 0Q0004 1660 613 8'34 SBX6 w1.,,ou GET POINTER TO ARRAY DESCRIPTOR 8LOfK 
024250 020204 1000 00 8535 TSXO MVA MAKE DESCRIPTOR VALUE AVA!LAB~E 

END or BINARY CAF~o OOOOO~ll1 
024251 7?7717 7100 130 8536 TRA iEHROR COMPll.E~ ERROR - CANNOT BE IN ACCUMULATOR 
024252 024416 7510 11 8537 STCA 8US1,'1 STORE IN !NSTRUCTJON SECUENCE 
024253 024500 7510 11 8538 STCA BU 1,"7!. STORE 1~ INSTRUCTION SEQUENCE 
024254 000001 2210 16 8539 1.DX1 116 GET POINTER TO F'l.AG lN DESCRIPTO~ 
024255 024534 7~10 00 8540 STX1 Buse AND SAV! 
024256 000001 0610 ~3 8541 ADX1 11DU GET POJ~TE~ TO rlRST CUAD 
024257 024503 7410 00 8542 STX1 BUl1 STORE IN INSTRUCTION SEQUENCE 
024260 024510 7410 00 8543 STX1 BUSf 3 STORe IN !NSTRUcTION SEOUENCE 
024261 000001 0610 o.s 8!544 ADX1 1,ou ~ET POINTER TO FIRST QUAD 
024262 024536 74:J,.O 00 8545 STX1 NF"F' lNITIAl.!ZE NEW QUAD POI~TER 
024263 000001 2210 03 8'546 1.0X1 11 OU GET RELATIVE OLn QUAD POINTER 

024264 024535 7410 00 8547 STX1 OF"f AND JNITIA~IZE OLD QUAD POINTER 
024265 024533 2:550 00 854B L,DA VMARK GET CONTRO~ AND WORKING STACK MAHKS 
024266 024537 75,0 00 8549 STA VM1 AND SAVE 
024267 0352~5 '450 0 5b 8550 STZ USTACK, ID M4HK EN~ Of CONTROL STACK WITH A ZERO 
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U24270 005742 7170 00 
024271 024504 23'0 00 
024272 017507 7000 00 
024273 024540 4500 00 
024274 024541 4500 00 
024275 024542 4500 00 
024276 024543 4500 00 

ENU or BINARY CARD 00000•~2 
024277 024544 4500 00 
024300 024537 7260 00 
024301 035214 0600 QO 
024302 024531 2210 QU 
024303 035215 0610 00 
024304 000000 2200 i1 
024305 024452 6000 00 
024306 016713 1000 QJ 
024307 024313 6010 00 
024310 024313 6010 00 
024311 024541 7500 eo 
024312 024340 1100 00 
024313 016617 1000 0J 
024314 024320 6010 00 
024315 024540 7500 00 
0243~6 024542 6200 00 
024317 024334 7100 oo 
024320 016702 1000 03 
024321 024324 6010 00 
024322 024542 6200 00 
024323 024334 1100 00 
02A324 016705 1ouo o~ 

ENU or BlNARY CARD ooooo•c3 
024325 024330 6010 00 
024326 024543 6200 00 
024327 024334 7100 00 
024330 016710 1~00 03 
024331 777777 6010 00 
024332 024544 6200 00 
024333 024334 7100 00 
024334 000001 2350 16 
024335 000000 6~50 01 
024336 000000 7550 10 
024337 000004 0660 03 
024340 000001 0610 OJ 
024341 777777 2360 03 
024342 777777 23~0 t1 
024343 000000 2110 11 
024344 0243n4 6000 oo 
024345 035215 1610 00 
024346 024537 7410 OU 
~24347 035214 1660 00 

8551 
8552 
8553 
8554 BUS1 
8555 
8556 
8557 

8558 
8559 
8560 
8561 
8562 
8563 ~us2 
8564 
8565 
8566 
8567 
8568 
8569 
8570 BUS3 
8571 
8572 
8'73 
8574 
8575 BUS4 
8576 
8577 
8578 
8579 BUS5 

8580 
8581 
8582 
8!583 BUS6 
8584 
8585 
8586 
8587 i;us7 
8588 
8589 
8590 
8591 ~usa 
8592 
8593 
8594 
8595 
8596 
8597 
8598 

XED 
l.DA 
TSXO 
STZ 
STZ 
STZ 
STZ 

STZ 
1,,XL..6 
ADX6 
L.DX1 
ADX1 
L.DXO 
TZE 
CMPXO 
TNZ 
TNZ 
STC2 
TRA 
CMPXQ 
TNZ 
STC2 
EAXO 
TRA 
CMPXQ 
TNZ 
EAXO 
TRA 
CMPXO 

TNZ 
EAXO 
TRA 
CMPXO 
TNZ 
EAXO 
TRA 
L.DA 
EAA 
STA 
ADX6 
ADX1 
L.DQ 
L.DA 
CMK 
TZE 
SBX1 
STX1 
SBX6 

PASS 3 

USO VF 
~USTO 

GAOL 
~USP 
BUSE 
1:31..WA 
BUPR 

8NL.W8 
\/Ml 
T$WORK 
\/Ml 
UST ~CK 
IJ I 1 
8Li1A 
0$\/EPTY,DU 
t:WS3 
l:WS3 
i;jUSE 
i:JUSB 
0$VSBCT, DU 
tWS4 
l:WSf 
~l..WB 
SUS? 
0$VLWB.DU 
l:WS5 
~L.WB 
i:iUS7 
OSVUPB,flU 

bUS6 
~UPB 
~US7 
Q$VNLW8 1 DU 
!ti EHR OR 
BNl.,WB 
8US7 
1,6 
0 1 AU 
0. 0 
wL.,ou 
l 1 OU 
... 1, nu 
-.1, 1 
0,1 
l:lUS? 
US1'ACK 
\/Ml 
UWOl-(K 

PAGE 

G~tCK FDR STACK OVERFLOW 
GET INITIAL SLICE CODE TALLY WORD 
ANO ADO INDICATED CODE TO OUTPUT 
RESET SUBSCRIPT fLAG 
RESET E'IPTY Fl.AG 
RESET ~OWER BOUND 
RESET U~PER BOUND 

RESET NEW ~OWER BOUND 
GET CURRENT PLACE IN WORKING STACK 
MAKE POINlER ABSOLUTE 
GET CURRENT PL.ACE IN CONTROL. STACK 
MAKE POINTER ABSOLUTE 

195 

GET TYP~ OF NEXT ENTRV F'ROM CONT~OL STACK 
TRANSrER !F NO MORE IN CONTROL STACK 
IS IT AN EMPTV TYPE 
TT~ANSFER IF' NOT 
TRANSFER Ir NOT 
SET EMPTY fl.,AG 
AND GO TO END C~ECK 
XS IT A SUBSCRIPT 
TRANSF'ER If NOT 
SET SUBSCRIPT fLAG 
GET POlNTeR TO LOWER BOUND STORAGE 
ANU GO STORE SUBSCRIPT 
IS IT A LOWER BOUND 
TRANSF'ER IF" NOT 
GET POINTER TO LOWER BOUND STORAGE 
AND GO STORE L.OWER BOLJNO 
IS IT AN UPPER ROUND 

TRANSF'ER Jf NOT 
GET POlNT~R TO UPPER BOUND STORAGE 
AND GO STORE UPPER 80UND 
IS lT A NEW ~OWER BOUND 
NO ~ CO~Pt~ER ER~OR 
GET POlNTER TO NEW L.OWER BOUND STORAGE 
AND GO STORE NEW LOWER BOUND 
GET AOD~ESS O' QUANTlTY 
ZERO OUT AL, 
AND STO~E IN INnlCATED STO~AGE LOCATION 
STEP TO NEXT B~OCK IN WORKING STACK 
STEP TO NEXT WORD IN CONTROL STACK 
MASK OUT AU 
uET WOR~ JUST PROCESSED 
is NcXT WORD IN SAME SUBSCRIPT POSITION 
YES • TRANS,ER TO PICK !T UP 
MAKE CONTROL STACK POINTER RE~ATlVE 
ANO SAVE 
MAKE WORKING STACK POINTER RE~ATlVE 
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3 PASS 3 

024350 024;37 4460 oo 8~99 SXl.6 \/Ml ANO SAVE 
024351 024535 23'0 Ou 8~00 LUA OFF GET POI~TFR TO LOWER ~OUNO 
024352 024506 7510 70 8~01 STCA ~us11,10 STORE JN INSTRUCT!ON SEQUENCE 

ENlJ or BINARY CARl,.l 00000424 
024353 024513 7510 71 8602 STCA f3USt5a71 STORE IN JNSTRUCTION SEQUENCE 
024354 024521 7510 70 8603 STCA ijUS10a7" STORE lN INSTRUCTION SEQUENCE 
024355 000001 01:>0 OJ 8604 ADA 1,uu GET POINTER TO UPPE~ BOUND 
024356 024512 7,l.0 71 8605 STCA IJUSJ4 1 7t. STORE IN INSTRUCTION SEQUENCE 
024357 024523 7!510 7U 8606 STCA ~US12 1 70 STORE IN INSTRUCTION SEQUENCE 
024360 000001 0750 0.5 8607 ADA 1,ou uET POINTE~ TO STRIDE 
024361 024507 7510 10 8608 STCA aus12,10 STORE lN INSTRUCTION SEQUENCE 
024362 024526 7510 10 8609 STCA 8US14 1 7C STORE lN INSTRUCTION SEQUENCE 
024363 000001 01~0 03 8610 ADA 1,ou ijET POINTER TO STATES 
024364 024530 7510 10 6611 STCA BUS16a7rl STORE IN !~STRUeTtON SEQUENCE 
024365 024536 23'0 00 8612 I.DA NFF GET POlNTiR TO CALCU~ATEO ~OWER BOUND 
024366 024517 75io 10 8613 STCA 8US1917e STORE IN INSTRUeTtON SEQUENCE 
024367 024522 7540 70 8614 STCA i:!USU,70 STORi IN lNSTRUcTtON SEQUENCE 
024J7o 000001 0150 OJ 8615 ADA 11 DU GeT ~Ol~TE~ TO UPPER BOUND 
024371 024515 75:1.0 1u 8616 STCA ~USJ?,70 STORE IN INSTRUCTION SEQUENCE 
024372 024,24 15:i.o 10 8617 STCA 8US13,?0 STORE IN INSTRUCTION SEQUENCE 
024373 000001 01)0 OJ 8618 ADA 1,ou ~ET POINTER TO STRIDE 
024374 024527 75io 10 8619 STCA BUS15,7e STORE JN INSTRUCTION SEQUENCE 
024375 000001 0,,0 u 8620 ADA 1,ou GET POINTe~ TO STATES 
024~76 024531 152,0 10 8621 STCA 8US1?,·?e STORE JN lNSTRUCTION SEQUENCE 
024377 024542 2~'0 oo 8622 I.DA 81..WB GE'f l.OW!R BOUND 
024400 024404 6000 00 8623 TZE 8US9 T~ANS~E~ If NO LOWER BOUND 

END or BlNARY CARD 00000•25 
024401 000017 01>0 '17 8624 ADA D1DL AOO 0 RIG!STE~ M001r1cATION 
024402 024505 7510 70 8&25 STCA ausro,1" STORi IN INSTRUeTtON SEQUENCE 
024403 024513 75;o "1 8626 STCA 6US!5 17t STORE I~ !NST~UCTION SEOUENCE 
024404 024543 ~3 O CIO 86;2'7 ~US9 I.DA SUl'B GET UPP!R BOUND 
024405 024410 6oco oo 862B TZE ew10 TRANSPE• tr NO UPPER BOUND 
024406 000011 01'0 G? 8629 ADA 01DL ADD D ~EG!SfER MOOIPICATION 
024407 02451~ 75~0 11 8630 STCA aus14,11 STORE JN INSTRUCTION SEQUENCE 
0244l.O 024544 23 0 00 8631 liUto l.,DA aNl.WB GET NEW LOWER ijOUND 
024411 024414 6QOO 00 8632 TZE auu TRANSrE~ I~ NO NEW 1.,0WER BOUND 
024412 000011 01!>0 07 8633 ADA D10L ADD D R!G!~TER MOD!VlCATlON 
024413 024416 1100 ~o 8634 TRA BLI12 GO TQ SJORE ADDRESS 
024414 000001 23:;0 OJ 8635 liUU l.DA 1,ou Gt::T A ONE 
024415 000001 O?'~O ~7 8636 ADA Ll I... 01.. MAKE AD~RESS 1eDI.. 
024416 024514 7510 71 8637 1:jU12 STCA BUSl6 1 7t STORE IN INSTRUCTION SEQUENCE 
02441,7 024516 ?'510 11 8638 STCA BUS!817!1. STORE IN INSTRUCTION SEQUENCE 
024420 024541 2340 oo 8639 SZN euse SEE I' &MPlY ~OSITION 
024421 024430 60UO 00 8640 TZE 8U1:5 TRANSre- IV NOT EMPTY 
024422 024535 23~0 00 8&41 1..DA O~F' GET 01.D QUAO ADORESS 
024423 024536 u:>o oo 8642 CMPA NF'!'" COMPARE WITM NEW OUAO ADDRESS 
024424 024445 6000 GO 8643 TZE ~U16 TAANStE~ !f SAME • NO MOVING 
024425 024525 23'0 DO 8644 I.DA SUSTJ GET T•~~y WORD rOR MOVE INSl'RUCTlON Sf;QUENCE 
024426 017507 7000 00 864, TSXO GAOL AND ADO TO OUTPUT COUE 

END Of BINARY CARD 000004i6 
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3 PASS 3 

024427 024443 7100 ~o 8646 TRA EHl15 GO To MOVE REST or QUAD 
024430 024542 2~:40 00 8641 t:iU13 SZN BLWR SEE JP fHERE WAS A L.OWER BOUND 
024431 024434 601 00 00 8648 TZE bUl4 TRANSfE~ !~ NO LOWER BOUND 
024432 024511 2~i50 DO 8649 1.,0A BUST! GET T4L~Y WORD rOR ~OWER BOUND SEQUENCE 
024433 017507 7 C1 U O 00 8650 TSXO GAUL AND AOD TO GENERATED OUTPUT 
024434 024540 ~~:40 QO 8651 t:iU14 SZN BUSF' C~ECK tr SUBSCRIPT OR TRIMMER 
024435 024441 6~1~0 00 8652 TNZ 8U17 TRANSre~ !f SUBSCRIPT 
024436 024520 2~:>0 ao 8653 I.DA 8UST2 GET TALLY WORD roR S~lCE SEQUENCE 
024437 017507 7C 00 UIJ 8654 TSXO GAOL ANO ADD TO GENERATED OUTPUT 
024440 024535 2~,,o 00 8655 L.OA err GET OL.D QUAD AOORESS 
024441 024536 1150 00 8656 CMPA NF"F COMPARE WIT~ NEW OUAD ADDRESS 
0214442 024445 6000 OU 8657 TZE ~U16 TRANSfE~ tr SAMF • NO MOV!~G 
024443 024532 23:;0 oo 8658 1:tUt5 L.DA 8UST4 GET '·~~y WORD ro~ MOVE SEQUENCE 
024444 011507 7000 00 8659 TSXO GAOL ANO AOD TO GENERATED OUTPUT 
024445 000004 2200 OJ 8660 BU16 1.oxo 4,0u GET L.EN~TH or QUAD IN XR • 0 
024446 024536 0400 00 8661 ASXQ NF"F lNCREME~T NEW QUAD ADDRESS 
024447 000004 2~00 03 8662 ~U1.7 1.DXO 4,ou GET L,ENS'H 0, QUAD lN XR • O 
0214450 024535 0-100 DO 8663 ASXO OF"F' lNCREME~T O~D QUAO ADDRESS 
024451 024273 7100 00 8664 TRA dUS1 ANO ~OOP 0214452 021001 7000 00 8665 1:tU18 TSXo Oii~V DE~E E A BL.OCK rROM TME WORKING STACK 
024453 024533 7210 00 8666 1..X~1. YMAR~ GET POI~TER TO WORKING STACK WHEN MARKED 
024454 035~14 0610 00 8667 ADX1 TS WORK MAKE ~O!NTER ABSOLUTi 

END OF' BINARY CARD 00000427 
024455 035234 1010 00 8668 CMPX1 UWO~K HAVE WE OEL.ETED BACK TO TME MA~K 
024456 024452 6010 00 8669 TNZ su1e TRAN5PE~ tr MORE TO DE~ETE 
024457 024;33 2240 00 8&70 L,DX1 VMARi'( GET POl~TER TO CONTROL STACK WHEN MARl<ED 024460 035215 0610 00 8671 A0X1 USUCI< MAKE PO!NT6R ABSOLUTE 
024461 OJ5Z35 0110 14 8&72 BUt9 NOP ASSTACK, D l OE~ETE A WORD fROM THE CONTRO~ STACK 
024462 035235 1010 00 8673 CMPX1 USUCK HAVE WE DEL.ETED BACK TO THi MARK 
024463 024461 6010 no 8674 TNZ BU19 TRANSfE~ tr MORE 'O DELETE 
024464 035235 23!::>0 54 8675 1.,0A AiSUC:K i DI GET SAV!D PRiVlOU9 MARK 
024465 024533 75,0 0(,) 8676 STA YMARi< AND RESTORE IT 
024466 035234 2260 00 8677 L,DX6 UWORK GET POINTER TO END Of WORKING STACK 
024467 000004 16o0 OJ 8678 SBX6 WL.,ou GET POINTER TO LAST BLOCK IN WORKING STACK 024470 017045 7270 00 8679 L,XL.7 PARA"1 GET MODE or RISUL.' 0, SLICE 
0244 71 000000 44'70 u 8680 SXL.1 0,6 ANO STO~E lN BL,OC~ 
024472 000001 2200 u 8681 1,.DXO 1,6 GET OL.D STACK POINTER 
024473 017037 74UO QO 8682 STXO SP ANO RETURN DESCRIPTOR MEMORY 
02"474 020354 7000 00 8683 TSXO GTMP REA~~OCATE 'OR NEW DESCRIPTOR 
024475 000000 7100 QO 8684 BUSX TRA ... AND RETURN 
024476 000000 2200 17 8685 BUSI L.DXO o,o 
024477 000002 6010 Q4 8686 TNZ 2,XC 
024500 000000 6200 17 8687 BUI EAXO o,o 
02A501 000001 0~00 03 8688 ADXO 1,ou 
024502 000000 23,0 10 8689 1,.DA o,o 

END or BINARY CARD OOU0042B 
024503 oonono 75,0 17 8690 1:jUl1 SU o,o 
02A504 024476 OOU7 00 8691 t:IUSTO TALLY ~US! 1 •w8USI•1 
0214505 000000 2360 H 8692 i;jU5 IO L.DQ o,o 
024506 000000 1760 10 8693 t:IUSI1 SBQ u,o 
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j PASS 3 

0245Ll7 oooono 40t!0 1U 8~94 BUSI2 MPY 0. 0 
024510 000000 0560 1/ 8695 t:lUS 13 ASQ u,u 
024511 024505 0005 OU 8696 t:lUS f1 UL.LY l:iUSIQ,*-l:WS10+1 
024512 000000 2360 v 8697 l:IUS 14 l.DQ o,u 
024513 000000 1760 17 8,,98 BUS I~ SBQ 0 ,1.) 
024514 000000 07~0 OU 8~99 8USI6 ADQ 0 
024515 000000 7560 17 8700 l::!US 17 STQ o.u 
024516 000000 2360 00 8701 tlUS 18 L.DQ 0 
024517 oonooo 7560 t1 8102 8USI9 STQ u.o 
024520 024512 0007 00 8703 t:lUST2 TAl..LY ~lJSl41••BUSl4+1 
024521 000000 2360 10 87Q4 1:1us10 l,.OQ 0. 0 
024522 000000 7560 17 8105 l::!USU STGl o.o 
024523 000000 2360 10 8706 l::!US12 l,.OQ 0. 0 
024524 000000 7'36 0 11 8707 l::!US13 STQ o.o 
02A525 024521 0005 OU 8108 t:lUST3 UL.I.. y BUStO, .. BUS10+1 
024526 000000 23~0 tlJ 8709 l:IUS14 1,.DQ o,o 
024527 000000 7560 17 8'10 l::!US15 STQ o,o 
024530 000000 2:560 ~o 8111 i1US16 l.,DQ 0. 0 

END or BINARY CARO oooou•~9 
024531 000000 7'360 1.7 8112 l::!US17 STQ o,o 
024532 024526 0005 00 8113 ~UST4 Ut..L.Y BUS14 1h8US14+1 
024533 000000 000000 8114 VMARK ZERO 
024534 000000 000000 8'15 ~use ZERO 
024535 000000 0000 \0 8116 O~ F ARG 0. 0 
024536 000000 0000 17 8717 NH' ARG OaD 
024537 000000 00000; 8118 VMi ZERO 
024540 000000 000000 8119 ~USF ZBRO 
021541 000000 000000 8'120 ~USE ZBRO 
024542 000000 000000 8721 BL.WB ZERO 
024543 000000 000000 8'22 BUPB ZERO 
024544 000000 oooouo 8123 8Nl.WB ZERO 
024545 024562 1400 CIU 8124 OSUB STXO DSUBX SAVE RETURN 
024546 000031 6270 00 8125 cU7 MSPTR GET MOO! O~ POINTER lN XR "' 7 024547 0203'17 1000 DO 8726 TSXO MBl.K AND MAKe A Bl.OCK POR TT 
024550 100000 2250 n 8121 l.,OX5 asre,ou GET VAl.UE IS STACKED BIT 
024551 000000 700 S,6 8128 STX5 016 AND STO~E lN Bl.OCK 
024552 00000? 6270 00 8729 EAX? MUNT GET l NUGER MOUE 
024553 020377 1000 00 8130 TSXO MBl.K AND MAKE A 81.0CK FOR TEMPORARY 
024554 000001 6270 00 8131 iU7 Mil NT GST lNTEGeR MOOF: 
024555 020317 7000 00 8132 TSXo MBl.1< ANO MAK! A 81.0CK FOR TEMPORARY 
024556 021on1 70D0 CID 8'33 TSXO DEl.v DEt..ETE A 81,.0CI< 

ENO or BINARY CARO 0000000 
024557 02101'7 7000 CIO 8134 TSXO DEL.V UEl,,ETE A Rl,.OCK 
024560 024565 23'0 00 8135 I.DA OSUsT GET 1At..l.Y WORD rOR INST~UCTION SEQUENCE 
024561 017507 1000 eo 8136 TSXO GAOL AND ADO T~ INSTRUCTION SEQUENCE 
024562 oooono 7100 uo 8137 U~SUBX TRA ... AND RETURN 
024563 000004 2360 11 8138 D:SUBO L,DQ .. 11 
024564 000004 75~0 1~ 8139 STQ 412 
024565 024563 0003 00 8140 D:SUBT TAL.L.Y osu00, .. osu~o•1 
024566 740000 2350 Q7 8141 L.W8 I.DA STX;DL GET STORE L,OWER STATE INSTRUCTION 
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3 ~ASS 3 

024567 024625 7~i~O 00 8742 STA fFI AND STO!qE 
024570 017045 2360 00 8743 l.DQ PARAM GET CURRENT POSJTION IN QL 
024571 000024 7360 00 8144 QL,S 18•2 MOVc TO QU AND MULTIPLY BY 4 
024572 000003 1160 03 8745 SBQ 3,ou GET ADURESS Of LOWER BOUND IN QU 
024573 024626 7~>60 00 8746 STQ DBT ANO STOllltE 
024574 0246(13 7tOO 00 8747 TRA 081 GO CONT!NUE 
024575 440000 23~0 07 8748 UPB L.DA sxi..;DL GET STO~E UPPER STATE INSTRUCTION 
024576 024625 75~0 00 8749 STA FFI ANU STO~E 
024577 017045 2360 00 8750 1,.DQ PARAM GET CUR~ENT POS!TION IN CL 
024600 000024 7~;60 00 8'151 QL.S 18•2 MOVE TO QU ANO MULTIPLY BY 4 
024601 000002 1 ?'60 03 8152 SBQ 2,uu GET ADDRESS OF' UPPER BOUND JN QU 
024602 024626 7560 oo 8153 S TC.I DST ANU STO~E 
024603 024623 HOO OQ 8154 01;;1 STXO OBX SAVE REfURN 
0246U4 035234 22160 00 8755 1.DX6 A$WORK GET POI~TER TO END Of WORKING STACK 

END Of BINARY CARO OOU004J1 
024605 000010 1660 OJ 8756 SBX6 2•WL,DU GET POINTER TO fORMA~ PARAMETER BLOCK 
024606 020066 1000 go 8157 TSXO MNA MAKE POINTER AVAILAB~E 
024607 024624 75;50 00 8158 STA FFA AND STO~E POINTER TO DESCRIPTO~ 
024610 024626 05;!)0 oo 8759 ASA OBT AND ADD TO BOUND AODHESS 
024611 000004 0660 Q3 8160 ADX6 WL,nu GET POINTER TO BOUND BLOCK 
024612 020204 1000 eo 8'61 TSXO MVA MAKE BOUND AVAILABLE 
024613 024620 1100 eo 8162 TRA 082 TRANSrE~ !r BOUND IN REGISTER 
024614 024626 2~60 00 8763 L,DQ UB T GET ADD~ESS ~HERE BOUND IS To BE STORED 
024615 000000 7?.70 16 8164 l.)(L. 7 {J' 6 GET MOOE ~F ~OUNO IN XR • 7 
024616 017,31 7000 CIO 8165 TSXO MO\IE MOVE BOUND TO DESCRIPTOR 
024617 024622 7100 00 8166 TRA 083 ANU CONTINUE 
024620 024626 01:>0 00 8167 Dt:;2 ADA OBT ADD AOD~ESS or POUND IN DESCRIPTOR 
024621 011414 ?ouo oo 8168 TSXO GAD AND ADD STORE INSTRUCTION TO GENERATED OUTPUT 
024622 021007 7000 00 8769 Dt:;3 TSXO DEL.V DEL.ETE BOUND B~OCK 
024623 000000 7100 OU 8170 Dt:ll< TRA ** ANO EXtT 
024624 000000 000000 8771 FF' A ZERO 
024625 000000 000000 8172 P:fl ZERO 
024626 000000 000000 8773 Dl:t'T' ZERO 
024627 220003 23,0 07 8174 P't,.EX L.OA L.DX•DU,DI.. GET L.DX INSTRUCTION 
024630 000001 0150 03 8175 ADA 1,ou GET ~oxo 1,ou INSTRUCTION 
024631 024633 7100 00 8776 TRA Ff1 GO CONTINUE 
024632 220003 23,0 01 8 "17 7 f lX L.DA L.DX.LlU 1 Dl.. GET L.DX Q1 DU INSTRUCTION 

ENLl or BINARY CARO OOOOO.J2 
024633 024~42 7400 00 8718 fft STXO FFX SAVE REfURN 
024634 017474 7000 00 8779 TSXO GAD ANU ADD TO GENERATED OUTPU 
024635 0170~5 23!>0 00 8180 L.DA PARAM GET POS!T!ON !N A~ 
024636 000024 7J'O 00 8181 Al.S 18•2 MOVE TO AU AND MU~TIP~Y BY 4 
024637 024624 0150 00 8782 ADA Ff A ADD POl~TER TO oEScRlPTOR 
024640 024625 07!>0 00 8783 ADA Ff l ADD STO~E STATE INSTRUCTION 
024641 017414 7000 00 8'184 TSXO GAD ADD STO~E STATE INSTRUCTION TO GENERATED OUTPUT 
024642 000000 7100 00 8?85 ~l'X TRA ** AND EXIT 
024643 024673 7400 00 8?86 Ot:IUS STXO OBUSX SAVE RETURN 
024644 017045 72l,O 00 8787 L.X~1 PA~AM GET POINTER TO RANGE Of BOX 
Ci24645 035221 0610 00 8788 ADX1 T$PROG MAKE POINTER ABSOLUTE 
024646 000005 7270 u 8189 L.Xl.. 7 5,1 GET MODE Of ELEMENT lN XR • 7 
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3 PASS 3 

024647 01n63Q 7000 oo 8790 TSXO A'tXF"ER MAKE MOOE POlNTER A8SOLLITE 
0246:>0 777777 23'0 11 8791 L.DA ... 1, 7 GET ~ENGTM OF ELEMENT VALUE IN AL 
024651 000022 73,0 00 8792 Al.S 1A MOVE ~ENGTH TO AU 
024652 024674 7510 70 8793 STCA OBS0,70 A~U STO~E lN tNSTRUOTJON ScQUENCt 
024653 024677 23'0 oo 8194 L.DA DASl' GET TALL.Y WORD FOR INSTRUCTION SEQUFNCE 
024654 017~07 70U0 00 8795 TSXO GAOL ANU A~O SEQUENCE TO GENERATED CODE 
024655 u24626 23~0 00 8796 Ot;USL l.DA OBT GET POINTER TO LAST UPPER BOUND 
024656 u24101 7510 'l. 8'?91 STCA OAUS1 I 71 STOR~ AODRESS lN INSTMUCT!ON SEQUENCE 
024657 000001 17!:>0 03 8798 SBA 1,uu ~ET POINTER TO LOWER BOUND 
024660 024'102 7510 71 8799 STCA 08US2 I 7t STORE ADDRESS IN !NSTRUCT!ON SEQUENCE 

END OF BINARY CARD 00000433 
024661 000002 07'0 OJ 0soo ADA 21 DU GET POJ~TER TO STRIDE 
024662 024700 1510 11 8801 STCA 1JBUSQ 1 7!1 STORE ADDRESS lN INSTRUCTION SEQUENCE 
024663 024705 7510 11 0eo2 STCA U8US3, 71 STORE ADDRESS IN INSTRUCTION SEQUENCE 
024664 024707 2350 oo aeo3 L.DA OB UST uET TA~~y WORD roR INSTRUCTION SEQUENCE 
024665 017507 7000 00 8~04 TSXO GAUL ANU ArD TO GENERATED OUTPUT 
024666 777774 2350 Q.S 8805 L.DA .. 4, DU GET L.EN$TM OF QUAD IN AU 

024667 024626 05,0 oo 8806 ASA IJBT AND STEP QUAD POINTE~ BACK ONE OUAD 
024670 024655 60,0 00 0eo1 TPL. OBUSL. L,OOP JF MORE QUADS 
024671 024717 23'0 00 8808 L.DA OASTl GET TAl..~Y WORD FOR SECO~D lNSTRUCT~CN SEQUENCE 
024672 017507 70UO 00 8809 TSXO GAUL AND ACD SEQUENCE TO GENERATED OUTPUT 
024673 000000 7100 00 8810 Ut:WSX TRA ... AND EXIT 

0U0005 8B11 Ul:Hl eou 5 
000006 8812 Dt;"2 iQU 6 

02074 000000 6360 OU 8"13 Dl:JSO i;AQ 0 
02A675 000005 4500 t7 8B14 STZ DBT1,D 
024676 000006 °''UO 17 8B15 STZ DBT2tD 
024677 024674 0004 oo 8816 Dt;ST TALl..Y OBSo,-.!'lBSO•l 
024700 000000 7560 oo 0e11 Ot:JUSO $TQ 0 
024101 000000 2360 00 81'18 Dt;US1 L.DQ 0 
024102 000000 116-o oo 8~19 Qt:jLJS2 SBQ 0 
024103 000001 01~0 01 8820 ADQ 11UL 
024704 000005 25~0 17 8~21 ORSQ OBh1D 
024705 000000 40ji?O 00 8~22 OdUSJ MPY 0 
024106 000006 25;0 17 81'23 ORSA DBT2,o 

END or BINARY CARO 00000434 
024107 024700 oo:i.o oo 8824 LldUST ULl,.Y DAUso,•·DBUSO•l 
0241t0 000004 7500 17 8025 OdUS4 STQ 4,D 
024711 000005 2340 17 8826 SZN OBT1, D 
024112 000003 60:>0 04 se21 TPL. 3,1c 
024113 000004 4500 17 0e2e STZ 4,0 
024114 000003 7$.00 G4 8829 TRA 3dC 
024115 000006 2340 t7 8830 SZN DBT21D 
024716 717777 6010 00 8831 TNZ SERROR 
024117 024110 0010 00 883~ UdSH TALLY DBUS4 1 h08US4+1 
024120 000000 2350 t17 8833 rf VP 1..DA OaOL GET A Z!RO 
024121 01H14 7000 00 ae34 TSXO GAO A~D ADD TO GENERATED OUTPUT 
024722 035216 2270 00 8!35 1,.DX7 T$MnOE GET POINTER TO START or MODE TABLE 
024723 000001 0670 ~3 8836 ETVP1 AOX7 1,ou STEP OVER ~IN~ WORD 
024724 000000 2200 17 883'1 L,OXO 017 GET TVPE Of MOOE IN XR " O 
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3 PASS 3 

024725 017012 10on OJ 8A38 CMPXU M$XF"ER,llU lS IT A VA~ID MODE 
024726 024741 6(100 00 8839 TZE ETYP2 TRANSF"Elll !fi NOT 
024727 017015 l 1~ 0 0 OJ 8840 CMPXQ MSEMPTY 1 DU IS IT A VAL.ID MODE 
024730 024741 6000 QO 8841 HE ETYP2 TRANSF'E~ !f NOT 
024731 000000 72,0 17 8~42 L.XL5 (J. 7 GET POJ~TER TO TYPE fOR MODE IN XR ~ 5 
024732 035221 06~;Q 00 8e43 ADX~ T!llTVPE MAKE TY~E POINTER ABSOLUTE 
024733 177717 7200 1' 8844 1,.Xl,.O •115 GET POINTER TO USES Of TYPE IN PROGRAM 
024734 024741 6000 00 ae45 TZE ETYP2 TRANSrE~ If NOT USED 

ENO or BINARY CARD COU004.S~ 
024735 035216 1670 go 81346 SBX7 T$MCDE MAKE MO~E POINTER REL.AT?Vi 
024736 025130 7000 00 8847 rsxo MOVT MOVE TY'E TO GENERATED OUTPUT 
024737 025234 7000 00 8e48 TSXO GUM MOVE MO~E OP TYPi TO GENERATED OUTPUT 
024740 035216 0670 00 8~49 ADX7 T$MODE MAKE MOOE POINTER ABSOLUTE 
024741 171717 0670 17 8e5o l::TVP2 ADX1 .. 1 f? GET POINTER TO rOLLOW!NG MOOE 
024742 000000 2340 1.7 8651 SZN a,1 ARE TME•E ANY MORE MODES 
024743 024723 60;0 00 81'52 TNZ ETYPl TRANSPE~ !f MORE MODcS 
024 744 035227 22 0 00 8853 1.DX5 TUVPE GET POl~TE~ TO START Or TYPE TABLE 
024745 000001 06>0 Q3 8854 t:fYP3 ADX5 11DU STEP OVER I.INK WORD 
024746 7717'17 ?200 1.5 8855 L,XL,O •115 SEE IP TY?E IS USED IN PROCJRAM 
024747 024756 6000 00 8856 TZE ETYP4 TRANSPE~ If NOT USED 
02050 025130 7000 DO 8851 TSXO MOVT MOVE TY~E TO GENERATED OUTPUT 
024751 000001 (350 03 8858 I.DA 1,ou GijT A VACUUS MOOE 
024752 035221 16'0 00 8859 SBX5 T$TvPE MAKE TY~E ~OINTER RE~ATJVE 
02A753 0174H 7000 00 8B60 TSXO GAD ANO ADD TO GENERATED OUTPUT 
0241154 03522? 0650 00 8861 ADX5 UTYPE MAKE TYPE POINTER ABSOLUTE 
024755 024'157 11.00 00 8862 TRA ETVP5 ANO CONT!NldE 
024756 777777 06'0 \5 8863 t:TYP'4 ADX5 •1t5 STEP TO N~XT TYPi 
024757 000000 2:HO U 8864 ETVP5 SZN o,5 ARE TME•E ANY MORE TYPES 
024?60 024145 6010 DO 81'65 TNZ ETYP3 TRANSPE• tr MORE TYPES 
024761 000000 23,0 g7 0e66 L.DA 0 ,l.)L GET A lERO 
024162 017474 7000 OU 8e67 TSXO GAD ANO AOC TO GENERATED OUTPUT 

ENO or BINARY CARD 00000~;.56 
024763 0164'10 72'0 00 8~68 1.XL.5 2$L.!NKQ GET 'OINTER TO CMAIN OF SVMREPS IN XR • 5 
024164 025000 6040 00 8e69 SYMR1 TMI SVMD1 TRANSrE~ !, NO ~ORE SVMREPS 
024165 025161 1000 00 8 .. 70 TSXO SVM SET UP WEADER FOR SYMREF IN SYM PROTOTYPE 024766 010630 7000 00 ae71 TSXO UXf'ER MAKE MO~E or SYMBOL ABSOLUTE 
024767 777777 7200 \7 B"72 L.Xl..O •S.1? GET L.ENaTM or VAL.LIE IN XR • 0 
024170 025223 4400 00 8'73 sx1.o S't'MP ANO STO-E IN 5YM PROT~TYPE 
024771 035216 1670 00 8'374 SBX? T$MOUE MAKE MO~E POINTER RELATIVE 
024772 025226 2350 QQ 8875 I.DA SYMT GeT TAL.~Y WORD FOR SYM PROTOTYPE 
024?73 017507 1000 eo 8"76 TSXO GAOL AND ADD PROTOTYPE TO GENERATED OUTPUT 
024774 025234 7000 00 8877 TSXO GUM ADD MOOE TO GENERATED OUTPUT 
024175 035220 06!)0 00 8878 ADX5 T$DEf MAKE DE'INITION POINTER IN XR • 5 ABSOLUTE 
024776 000001 72'0 1' 8879 L.XL5 115 QET NEXJ SYMREF IN CHAIN 
024777 024764 7100 QO 8880 TRA SVMR1 AND 1.00lt 
025000 025227 4500 00 8~81 SYMD1 STZ SVMn'f INlTIAl..fZE SYMDFr POINTER 
025001 025227 7200 00 8"82 SYMD2 I,. XI.,. 0 SVMDT GET POINTER TO NEXT SYMOEP 
025002 035232 06QO CJD 8B83 ADXO usoEr MAKE PO!NlER ABSO~UTE 
025003 0000"0 2250 to 8A84 L.DX5 o,o GET POJ~TER TO nErINITION IN XR .. 5 
025004 025015 6000 QO 8885 TZE SYM03 TRANSfER IF NO MORE S't'MDEFS 
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025005 025167 7nuo au 
025006 000000 22UO OJ 
025007 025223 44UO 00 
025010 025226 2l~O OU 

END or BINARY CARD 0000U4J7 
025011 017507 7000 oo 
025012 025234 7000 QO 
025013 025227 0540 00 
025014 025001 7100 00 
025015 011040 23,0 00 
025016 017474 70UO QO 
025017 011322 2340 00 
025020 025102 6010 00 
025021 000002 6220 ou 
025022 025100 2370 00 
025023 007000 2210 OJ 
025024 003662 7000 00 
025025 000222 2370 51 
025026 000000 6200 01 
025027 000710 3000 03 
025030 777777 6010 00 
02so31 001000 iooo oJ 
025032 025054 6000 QO 
025033 oooonJ 1000 oJ 
025034 025036 6000 00 
025035 777777 7100 OU 
025036 004007 7000 00 

END 0, BINARY CARO 00000436 
025037 000222 2370 '1 
025040 000000 6200 01 
025041 777777 6010 00 
025042 000000 6200 05 
025043 025016 7400 00 
025044 000002 6~20 00 
025045 025016 22JO 00 
025046 025100 2310 00 
025047 004Q~4 7000 00 
025050 000222 2370 51 
025051 000000 6200 01 
025052 171717 6010 00 
025053 025056 1100 00 
025054 000000 6200 05 
025055 025016 7400 00 
025056 035226 23'0 00 
025057 025076 2360 00 
025060 003744 7000 00 
025061 000222 2370 51 
025062 777717 6010 00 
025063 035226 2350 oo 
025064 777777 3150 07 

ALG~L68 

8Rti6 
8F\8 7 
sqss 
8Rb9 

8~90 

8~91 

8892 
8"'93 
8e94 ~HM03 
8995 
8896 
8897 
8~98 
8899 
8900 
8901 
8~02 
8QQ3 
8904 
8905 
8906 
8907 
8908 
8909 
8910 
8911 l..181 

8912 
8913 
8914 
8915 
8916 
8917 
8918 
8919 
8920 
8921 
8922 
8923 
8924 
8925 1..182 
8926 
8027 1..183 
8928 
8929 
8930 
8931 
8932 
8933 

TSXO 
1..nxo 
SXl,. 0 
~OA 

TSXO 
TSXO 
ADS 
TRA 
I.DA 
TSXO 
SZN 
TNZ 
EAX2 
1.DAQ 
1.DX1 
TSXO 
1,.DAQ 
l::AXO 
CANXO 
TNZ 
CMPXQ 
TZE 
CMPXO 
TZE 
TRA 
TSXo 

L,DAQ 
t:Uo 
TNZ 
EAXO 
STXO 
EAX2 
1..DX3 
l.OAQ 
TSXo 
L.OAQ 
EAXO 
TNZ 
TRA 
EAXo 
STXO 
1..0A 
I.DO 
TSXO 
1.DAQ 
TNZ 
I.DA 
ANA 

PASS 3 

SVM 

o.ou 
SVMP 
SYMT 

GAOL 
GUM 
SYMDT 
SVM02 
MAXS 
C.IAD 
2$1..ltff 
l.OAO 
2 
OB JCT 
s00070Ql'l,DU 
SOPEN 
,iSTAT,l 
01AU 
•0170 1 0U 
iERROR 
aoo~1ooe,ou 
1.IB2 
J,Ou 
1.181 
SERROR 
SOP~NS 

1 iSHT 1 l 
O 1 All 
$ERROR 
01 AL 
f RN 
2 
f RN 
OB JCT 
iCAT 
1 $SUT 1 ! 
01 AU 
~ER~OR 
1.183 
01AL 
F"RN 
UGeN 
FRN 
$WRtTE 
1 $STAT 1 ! 
SERROR 
TS GEN 
• S.' OL. 
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~ET UP HEADER Vo~ SYMDEF IN SYM PROTOTYPE 
GET A SVMOEF FLAG 
ANU STORE lN SVM PROTOTVPE 
~ET TA~~V WORD FOR SY~ PROTOTYPE 

AND ADD PROTOTYPE TO GENERATED OUTPUT 
ADD ~ODE TO GF.NERATEO OUTPUT 
STEP TO NEXT SYMOEF POIN1ER 
AND 1,.00FI 
GET S!ZE OF LLO FOR T~E PROGRAM 
ANO ADD TO GENERATED OUTPUT 
SEE lr JUST COMPILING 
TRANSPE~ If EXECUTING 
GET f l~E REFERENCE NUMBER or USEH CATALOG 
GET NAME O~ OBJECT PROGRAM 
ASK FOR READ, WRITE, ANO APPEND 
TRY TO OPEN , OBJECT 1 IN USER CA TA LOG 
G~T STATUS RETURN WORDS lN AQ 
GET STATUS Of OPERArtoN IN XR • 0 
SEE lF BAO STATUS 
ERROR ~ BAO STATUS 
010 WE GET DESIRED ACCESS 
TRANSFER IF YES 
WAS ~lLE NOT FOUND 
rRANSFE~ IF FI~F NOT VOuND 
STATUS NOT ACCEPTAB~E 
GET A SCRATCH Ft~E 

G~T S!AfUS IN AQ REGISTER 
GET S~ATUS Of OPERATION JN XR w O 
ERROR • BAD STATUS 
GET ~ILE REFERENCE NUMBER Of FILE IN XR • O 
AND S~OPtE 
GET f tLB ~6FERENCE NUMBER Q~ C~TALOG 
GET FILE REFERENCE NUMBFR or FILE 
GET NAME !N AQ 
CATA~OG f l~E IN CATAl.OG W!TM GIVEN NAME 
GET STATUS OF OPERATION 
ijET STATUS IN XR • 0 
ERROR ~ BAD STATUS 
AND CONTINUE 
GET rtLE REFERENCE NUMBER lN x~ • 0 
AND STO~E 
QET DESCRIPTOR FOR GENERATED CODE 
GET f ll..S RiPERENCE NUMBFR OF FILE 
WRITE OBJECT CODE !N FILE 
GET STATUS RETURN WORDS IN AQ 
ERROR • BAD STATUS 
GET L.ENGTM or ORJECT CODE IN AL 
ZERO OUT AU 
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ENO OF BINARY CARD OOUOU4J9 
025065 025076 2360 oo 
025066 004044 7QU0 00 
025067 000222 2370 51 
025070 777777 6010 00 
025011 025076 2360 00 
025072 003702 7000 QO 
025073 000222 2370 11 
025074 777777 6010 00 
025075 000000 ooooog 
025076 000000 000000 
025077 000000011001 

025100 
025100 056111102112 
025101 105103124056 
025102 035226 23'0 OU 
025103 030234 7550 00 
025104 000000 6200 01 
025105 030131 ?400 00 
025106 030234 7200 QO 
025101 030234 0600 eo 
025110 000001 63,o io 
025111 777777 4500 01 
025112 030235 75,0 00 

END or BINARY CARO 00000440 
025113 000001 6350 01 
025114 777777 4500 01 
025115 030236 75,0 00 
025116 000001 63,0 01 
025117 777777 45QO 01 
025120 030231 75,0 00 
025121 000001 ~350 01 
025122 777777 4500 01 
025123 030240 7550 00 
025124 000001 6350 01 
025125 777777 45UO 01 
025126 030241 15~0 ao 
025127 027324 7100 00 
025130 025165 7~00 00 
025131 777777 2360 15 
025132 000000 2200 DJ 
025133 777777 4~00 15 
025134 000000 6240 02 
025135 025166 4500 00 
025136 025166 4440 00 
025131 oooono 2350 15 
025140 750556 6200 01 

END OP BINARY CARO 00000441 
025141 025144 6010 oo 
025142 000000 6200 05 

8934 
8935 
8936 
8937 
8938 
8939 
8940 
8941 
8'>42 
8943 f HN 

8944 
8045 O~JCT 

8946 l.UAD 
8941 
8948 
8'>49 
8950 
8951 
8952 
8953 
8954 

8955 
8956 
8957 
8958 
8959 
8960 
8961 
8962 
8963 
8964 
8965 
8966 
8961 
896! MUVT 
8969 
8970 
8971 
8972 
8973 
8974 
8975 MUVT1 
8976 

8977 
8976 

l.D Q 

TSXO 
L. DA lJ 
TNZ 
1,.0Q 
TSXO 
l.DAQ 
TNZ 
ZERO 
lERO 

EVEN 
UASCl 

I.DA 
STA 
EAXO 
STXO 
L.XL.O 
AOXQ 
EAA 
STZ 
STA 

EAA 
STZ 
STA 
EAA 
STZ 
STA 
EU 
STZ 
STA 
EAA 
STZ 
STA 
TRA 
STXO 
I.DC 
L.DXO 
SXl..O 
EAX4 
STZ 
SXL.4 
L.DA 
EAXO 

TNZ 
E:AXO 

PASS 3 

f RN 
$'1'RUNC 
1 $S'TAT.t 
$E~ROR 
f RN 
$Cl,.OSE 
,$STAT,t 
$ERROR 

211 0BJEOT, 

T$GEN 
L,SUSER 
o,Au 
L.SF'REE 
l.SUSER 
l..SUSER 
1.0 
•11AU 
L,$TYPE 

1eAU 
'"'1 t AU 
l.SSYM 
11AU 
•11AU 
L,$CHA!N 
1eAU 
•1.eAU 
L.$!?ROG 
11AU 
•1.eAU 
L.ST8NO 
L.SSTART 
MOVTX 
•115 
o,Du 
.. 1, 5 
o,Qu 
MOViT 
MOVTT 
0,5 
•USKJP1AU 

MOVT2 
O,AL 
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GET FtLe REFERENCE NUMBER or f ILE 
AND SET Fll..E LENGTM TO OBJECT CODE LENGTH 
GET STATUS WOHOS or OPERATION lN AQ 
ERROR • RAD STATUS 
GET f ll..! REFERENCE NUMBER Of FILE 
AND Cl,.OSE fll..E 
GET STATUS WORDS or OPERATION JN AQ 
ERROR • BAO STATUS 
DONE WITH COMPILATION 

GET DESCRIPTOR fOR GENERATED CODE 
ANO STO~E IN L0A06R TABLE 
GET ADDRESS or BASE or CODE SEGMENT 
AND STO~E AS POINTER TO FREE STORAGE 
GET ~ENGTM Of GENERATED CODE 
ADD l.,OCAT!ON TO GET POINTER TO END Of CODE 
GET DESCRIPTOR POR TYPE TABLE 
ZERO OUT ~AST WORD Of PRECEDING TABLE 
STORE D!SOR!PTOR PQR TYPE TAB~E 

GET DESCRIPTOR 'OR SYM TABLE 
ZERO OuT LAST WORD OF PRECEDING TABLE 
STORE DESCRIPTOR POR SYM TABLE 
GET DESCRIPTOR rOR CHAIN TABLE 
ZERO OUT LAST WORD or PRECEDING TABLE 
STORE oescRlPTOR roR CMAlN TAB~E 
GET DESCRIPTOR POR PHOG TABL.E 
ZERO OUT ~AST WORD Of PRECEDING TABLE 
STORE O!SCR!PTOR roR PROG TAB~E 
GET DESeRIPTOR roR END 
ZERO OUT ~AST WORD Of PRECEDING TABLE 
STORE POINTER To END Of TAB~ES 
AND GO TO 1,.0ADER 
SAVE RETURN 
GET 1.!N~ TO USER uses OF TYPE 
GET A ZE!RO 
ANO Cl.EAR OUT USER ~lNK 
GET ~ENGT~ or TYPE IN XR • 4 
JNITIA~lZE TYPE TERMlNATION WORD 
STORE ~!N~TM OF TYPE IN TERMINATION WORD 
GET NEXT WORD or TYPE 
SEE IP TYPE wORD IS A SKIP 

TRANSFE~ IF NOT A SKlP 
GET NUMBER OF WORDS SKIPPED IN XR • O 
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CJ?.'J 143 lJ2514~ 7~. u n tlU 8Q79 TRA MOVT3 AND CONTINUE 
025144 000001 2200 OJ 8980 MUVT2 L.OXO 1,ou GET NUMBER Of WO~DS ASSOCIATED WITH TVPF 
u25145 CJ25166 0400 00 8981 MUVT3 ASXO MOVTT AND ADU INTO TYPE TERMINATION WOHO 
025146 035227 16!>0 00 8982 SBX5 UTVPF. MAKE TYPE POINTFH RELATIVE 
02~147 017474 1nuo oo 8983 TSXO GAO ADD TVP! WORD TO GENERATED OUTPUT 
025150 035227 06~0 00 8984 ADX5 UTYPE MAKE TYPE POlNTER ABSOLUTE 
025151 oonoo1 06!:>0 ~3 8985 ADX5 1,uu STEP POINTER TO NEXT TYPE WORD 
0251'2 oooon1 1640 03 8986 SBX4 1,ou DECREMENT WORD COUNT OF TYPE 
025153 025137 603,0 00 8967 TNZ MOVT1 TRANSrE~ I~ MORE WORDS TO ADD TO GENERATED OUTPUT 
0251;4 025166 33~0 00 8988 L,CA MOVTT GET TERMINATION WORD IN A REGISTER 
025155 035227 16!:>0 00 8989 S8X5 UTVPE MAKE TV'E TABLE POINTER ReLATIVE 
025156 017474 7000 QO 8990 TSXO GAO ADD TERMINATION WnRO TO TYPE 
0251~7 035227 0650 00 8Q91 A0X5 UTVPE MAKE TY'E TABLE POJNTER ABSOLUTE 
025160 000044 7370 00 8992 LL.S 36 MOVE US!R POINTFR TO AL 
025161 000002 07,0 0 .s 8993 ADA 2,ou Al.~OW fOR TERMINATION WORD AND USE WORD 
025162 035227 1650 00 8994 SBX5 UTYPE MAKE TYPE POINTER RE~ATIVE 
·025163 017474 7ouo eo 8995 TSXO GAD AND ADD TO GENERATED OUTPUT 
025164 035227 06,0 DO 8~96 ADX5 T$ TYPE MAKE TYPE POINTER ABSOLUTE 
025165 000000 7100 00 8~97 MUVTX TRA •• AND RETURN 
025166 000000 00000; 8998 MUVTT ZERO 

END Of BINARY CARD OOUOU4~2 
025167 025222 1'400 00 8'99 SYM STXO SYMX SAVE RETURN 
025170 035220 06~0 00 9000 ADX5 UDEf MAKE oer1NITION POINTER IN XR • 5 ARSOLUTE 
025171 000003 23!>0 1> 9tl01 I.DA 3,5 GET ADD~ESS OP VALWE IN A 
025172 025223 75~0 00 9C02 STA SYMP AND STO~E JN SYM PROTOTYPE 
025173 000002 2270 15 9003 LDX7 2,5 GET MOOE OF SYMAOL IN XR • 7 
025174 000000 2UO 1' 9004 L,DX1 o.s GET POINTER TO NcXT DEFINITION OF T~IS SyMBOL 
025175 025201 6040 QO 9005 TMl SYM2 TRANSrE~ If THERE ARE NO MORE 
025176 035220 0610 00 9006 SY Ml ADX1 UOEF" MAKE DE'INtTlON POINTER IN XR • 1 ABSOLUTE 
025177 000000 2UO 11 9007 1.DX1 011 GET POINTE~ TO DE,lNlTION ~OLL.OWING TMlS SYMBOL 
025200 025l,16 60,0 00 9008 TPI. SVMt TRANSre• IF" THERE IS ONE 
025201 4QOOOO 6UO U 90Q9 SYM2 EAX1 131072,s. MAKE XR • 1 POINTER TO SYMBOL OF DEFINITIONS 
025202 035222 OUO OU 9!'10 ADX1 TS STAB MAKE STAB POINTER ABSOLUTE 
025203 000000 23~0 u 9011 I.DA usc,1 GET SC f ALl.V WORD FOR SYMBOi. lN A REGISTER 
025204 025230 75~0 00 9012 SU TAL.1 ANO STOlltE 
025205 035223 2200 00 9013 1.DXo T$ l TAB GET POINTER TO BASE or ITAB IN x~ - 0 
025206 025230 0400 00 9014 ASXO TAl..1 AND MAKE TALL. V WORD ABSOLUTE 
025207 025231 23;0 00 9015 I.DA TAl.2 l GET TAl..~Y WORD TO SYM PROTOTYPE 
025210 025~32 75,0 00 9016 SU TAL..2 ANO STOllE 
02B211 025233 23;0 00 9n1., L.DA i;jL,.Nt<S GET P'OU" ASCII BL.ANl<S 
025212 025224 ?550 OU 9rae STA SVMP•i AND INITUL.IZE SYMBOL. T~ BLANKS 
025213 025225 7550 00 9019 STA SYMP•2 AND lNlf!AL.IZE SYMBOi. TO Bl..ANl<S 
025214 025230 2:560 52 91'l20 SPl3 L.DGI TAl,.1, SC GET N~XT CHARACTER Of SVMBOl. 

END OF" BINARY CARD 00000443 
025215 02521? 6070 00 9021 TTf SVM4 TRANSFE~ If TMERE ARE MORE CHARACTERS 
025216 025221 7100 00 9n22 TRA SYM5 TRANSrE- If NO MORE SYMBOLS 

025217 025232 75~0 52 9023 SYM4 STQ TAL.2 1 SC AND STO-E IN SYM PROTOTYPE 
025220 025214 6010 00 9!'124 TTf SVMJ TRANSrE~ IP MORF ROOM IN SYM P~OTOTVPf 
025221 035220 16~0 00 9025 SYM5 SBX5 UOEf MAKE DE,lNITlON POINTER IN XR • 5 RFLATIVE 
025222 oooono 7100 QO 9026 SYMX TRA •• AND RETURN 
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025223 000000000000 
025224 oonooooooooo 
025225 ooroooooooou 
025226 025223 0004 00 
025221 oonooo oooouo 
025230 000000 oououo 
~25231 025224 0010 40 
025232 oooono 000000 
025233 04004004004U 
025234 025357 7400 oo 
025235 035235 4500 56 
025236 OQ5742 7170 00 
025237 035226 7210 00 
025240 025360 7410 DO 
025241 025361 7410 00 
025242 025361 1610 oo 

END Of BlNARY CARD 00000444 
025243 035235 4410 '1 
025244 035235 7470 96 
025245 OQ5l42 7170 00 
025246 010630 7000 QO 
025247 777777 23>0 17 
025250 777777 63>0 01 
025251 000000 2200 17 
025252 016754 1000 03 
025253 025255 6010 00 
025254 000000 63~0 00 
025255 035216 1670 00 
025256 035226 2210 03 
025257 005663 7000 00 
025260 035216 0670 00 
025261 777777 2200 17 
025262 000000 23~0 17 
025263 000000 6220 01 
025264 016754 1020 03 
025265 025267 6000 DO 
025266 oanooo 63~0 01 
025267 4QOOOO 27~0 03 
025270 025272 7100 QO 

END Or BINARY CARD oooou•45 
025271 OODOOO 2350 17 
025272 777777 75~0 11 
025213 4onono 6230 01 
025274 016754 10JO 03 
025275 025323 6000 00 
U25276 OQOOOO 62JO Q, 
025277 U25317 6000 QO 
025300 035222 0630 00 
025301 000000 2350 13 
025302 025362 75~0 00 

9028 SHIT 
9,,29 SYMDT 
91'130 T ALl 
9!'l31 TAL.21 
91'J32 TAl.2 
9,,33 HL.NKS 
91'J34 GUM 
9035 
9Cl36 
9,,37 
9038 
9039 
9!'140 

9041 GUMl 
9042 
9n4:5 
9t'4t4 
9r!45 
9046 
91'J47 
9048 
9049 
9n5o 
91'J51 GUMU 
9tl52 
9,,53 
9!'154 
9055 
9rl56 
9057 
9058 
9!')59 
9!'160 
9061 GU'"'2 
9062 

9n63 (.iUM3 
9n64 CiU"44 
9065 
9066 
9r,67 
91'J68 
9"69 
9n7o 
9071 
9072 

OCT 

TAL.1..Y 
ZERO 
ZERO 
TALI.. YB 
ZERO 
UASCl 
STXO 
SH 
XEO 
1,.XL.1 
S'T'X1 
STX1 
SBX1 

SXl,.1 
STX7 
XED 
TSXo 
I.DA 
EAA 
L,OXO 
CMPXO 
TNZ 
EU 
SBX7 
L.DX1 
TSXO 
A0X7 
L.DXO 
l,.OA 
eAX2 
CMPX2 
TZE 
EAA 
ORA 
TRA 

I.DA 
STA 
EAX3 
CMPX3 
TZE 
EAX3 
TZt 
ADX3 
L.DA 
STA 

PASS 3 

SVMP,••SYMP+l 

SVMP+1,~ 

1, 
GUMX 
A$STACK, 1 D 
1'$SQVF 
TSCiEN 
GUMP 
GUMS 
GUMS 

A$STACK 1 l 
USTACK, lD 
USOVF' 
A$Xf'ER 
•117 
•11AU 
0,1 
M$PR1M 1 DU 
GUMU 
1•1 
UMOOE 
T$GEN I DU 
TULOC 
UMODE 
., 1, 7 
u,7 
o,Au 
M$PRlM 1 DU 
GUM2 
0 1 AU 
•04ooooe,ou 
GUM4 

0,1 
"'111 
131n72,AU 
M$PRIM 1 DU 
GUM5 
01AL 
GUM48 
USTAB 
A$SC,3 
GUMT 

RAGE 

SAVE RETURN 
PAU BOTTOM Of CONTRO~ STACK WITM A ZERO 
CHECK FOR STACK OVERFLOW 

205 

GET AOD~ESS OF FIRST WORD IN GENERATED MODE 
lNJTlA~lZE CORRECTION POINTER 
STORE ADDRESS OF PlRST WORD IN GENERATED MODE 
MAKE POINTER RELATIVE 

STORE NEW MOOE POINTER 
STORE o~o MODE POJNTER 
CM~CK fOR STACK OVERPLOW 
HAKE MODE POINTER ABSOLUTE 
GET ~ENGT~ or MOOE IN AU 
SET UP ~EQijEST FOR AU WORDS 
GET TYPE or MODE lN XR ~ 0 
IS IT A PRIMITIVE MODE 
TRANsre~ If NOT PRIMITIVE 
A~LOCAT! ONE WORD roR PRIMlTIVE MODF 
MAKE MOOE POINTER RE~AT!VE 
GET POINTER TO GENERATED CODE TA~LE WORD 
ANO A~LOCATE SPACE IN THE GENE~ATED OUTPUT 
MAKE MO~E POJNTER ABSOLUTE 
GET ~ENGTM Of MOOE TABLE ENTRY IN XR • o 
GET f !RST WORD Of ENTRY IN A R6GISTFR 
GET TYP! Of MOOE lN XR • 2 
15 IT A PRIMITIVE TYPE 
YES "' TRANSFER 
OTHERWlSE ZERO OUT AL 
SET SIG~ BIT 
AND CONTINUE 

GET NEXT WORD or MODE TABLE ENTRY 
AND STO~E lN GENERAT~O OUTPUT 
GET TVP~ OF MOOE IN XR • 3 
IS lT A PRIMITIVE MOUE 
TRANSrER tr YES w STORE ONLY ONF WORD 
GET TAG IP ANV IN XR ~ 3 
TRANSrE~ If NO TAG TO FIX UP 
MAKE TAG POINTER ABSOLUTE 
GET TALLY WORD FOR TAr, JN A RtGISrER 
ANll STO~E 
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025303 035223 ~?JO 00 
U253u4 u25362 04JO oo 
U253U5 U25363 ~3~0 00 
025306 025364 75~0 00 
U25307 025362 ~~'O 52 
025310 025313 60/0 oo 
025311 025362 0110 54 
025312 000000 23'0 07 
025313 025364 75,0 '2 
025314 025307 6070 00 
025315 000000 2230 OJ 
025316 7777?7 4430 11 

ENU OF BINARY CARO 00000446 
025317 000001 0610 OJ 
025320 oooon1 0670 03 
025321 000001 1600 03 
025322 025271 6010 00 
025323 035226 72UO QO 
025324 025360 1000 00 
025325 u2535o 6000 oo 
025326 025360 6200 56 
025327 035226 0600 GO 
025330 000000 2210 10 
025331 025323 6040 OU 
025332 035235 2220 OU 
025333 025362 7420 OU 
025334 025362 23•0 ,. 
025335 025343 6000 00 
025336 025362 1010 51 
025337 025334 6010 eo 
025340 025362 7210 51 
025341 000000 7410 10 
025342 025323 7100 eo 
025343 000000 6270 ~1 
025344 035226 7210 00 

ENU or BINARY CARD 00000447 
025345 025361 1610 00 
025346 000000 7410 10 
025347 025243 7100 QO 
025350 035235 2270 ,1 
025351 035235 2340 ,4 
025352 025350 6oio oo 
025353 035226 7200 co 
025354 025361 16UO 00 
025355 000001 63,0 ~o 
025356 017474 ?ooo co 
025357 000000 1100 ~o 
025360 000000 oouooe 
025361 000000 ooooog 
025362 000000 000000 

91'1/3 
9,, 7 4 
9ri 75 
9n76 
9n77 liUM42 
9n7B 
9rt79 
9nso 
9n81 lhJM43 
9082 
9n83 liUM44 
9!'184 

91'.!85 UU"148 
9!'186 
91'! 87 
9088 
9~89 CiUM5 
9090 
9(')91 
91'192 
91'93 
9n94 
9095 
9rl96 
9n9? 
9(')98 GUM6 
91'99 
9100 
91. 01 
9102 
9103 
9104 
9t05 GUM7 
91-06 

9107 
9108 
9109 
9UO GUMS 
9111 
9112 
9113 
9114 
9115 
9116 
9j17 GUMX 
9118 GUMP 
9119 GUMS 
9120 GUMT 

L DX ... ~ 
ASX,~ 

L.OA 
STA 
L.DA 
TTF 
NOP 
L.DA 
SU 
TTF 
L..DX3 
SXL.3 

ADX1 
ADX7 
SBXO 
TNZ 
L.XL.O 
CMPXO 
TZE 
EAXO 
ADXO 
L.DX1 
TMl 
LDX2 
STX2 
SZN 
TZE: 
CMPX1 
TNZ 
L.XL.1 
STX1 
TRA 
EAX7 
LXL.1 

SAX1 
STX1 
TRA 
1..DX7 
SZN 
TNZ 
L..Xl.O 
SBXO 
E:U 
TSXO 
TRA 
ZERO 
ZERO 
ZERO 

!JA~S 3 

T'flTAB 
GUMT 
GUMTL. 
CWMH 
GUM1'1SC 
GUM43 
GUMT,Dl 
O,UL 
GUMfl,SC 
GUM42 
••,OU 
.. 1, 1 

1,uu 
1,uu 
1, uu 
GUM3 
T$GEN 
GUMP 
GUM8 
GUMP, ID 
T$CIEN 
o.o 
GUM5 
usucK 
GUMT 
GUM1' 1 Dl 
GUM7 
GUMT1I 
GuM6 
GUMT,I 
o. 0 
GUM5 
011 
UGEN 

GUMS 
0. 0 
GUMt 
USTACK, l 
A$STACK 1 01 
GUM~ 

UlaEN 
GUMS 
1,0 
GAD 
•• 

PAGE= 

GET ~ASE OF lDENTIFltR TABL..E IN XR - 3 
MAKt TAL.U' WORD ABSOLUTE 
GET OUT~UT TALL.Y WORD 
AND STORE 
GET NEXT CHARACTER IN TAG 
TRANSFtR IF THERE JS A CHAHACTER 
RESET TALLY rtELD IN TALLY ~OHO 
GET A Z!RO CHARACTER 
AND STORE CHARACfER 
TRANSFER IF MORF CHARACTERS NEEDED 
GET TWO CHARACTF~S OF TAG IN XR • 3 
ANU STO~E IN GENERATED MOOE 

STEP OUfPUT POINTER 
STEP MO~E POlNTER 
DECREMENT NUMBER or WORDS LEFT TO TRANSFER 
TRANSFE~ IF MORF WORDS TO TRANSFcR 
GET ADD~ESS or LAST WORD IN GENERATED OUTPUT 
COMPARE W!TM FIXUP POINTER 
TRANSFE~ IF FIXUP IS DONE 
GET ADDRESS OF NEXT WORn TO FIX UP 
MAKE POINTER ABSOLUTE 
GET O~D MODE POINTER THAT ~EQUlRES ,lXlNG UP 
TRANSFER IF NO FlXUP IS NEEDED 
GET POINTER TO FND Of CONTROL STACK 
AND STORE 
SEE IF THERE IS AN EQUIVALENCE STORFD ~ERE 
TRANSrE~ IF POINTER MOOF NOT STO~ED YET 
DOES THIS MATCH T~E OLD POINTER To ~E FIXED UP 
TRANSF'Ellt IF NO 
GET NEW MODE POINTER IN XR • 1 
AND STO~E TO FJX UP OLD MOOE POINTER 
GO TO f lX UP NEXT WORD 
GET MOD! POINTER TO FIX UP IN XR - 7 
GET POl~TER TO MODE ABOUT TO B~ GENERAT~D 

MAKE POINTER RELATIVE 
AND STORE AS NEW MODt POINTER 
ANU GO GENERATE THIS MODE 
RESTORE XR • "f 
OE~ETE A WORD FROM THF CONTROL STACK 
TRANSFER tF MORE WORDS TO DELETE 
GET CUR~ENT ~ENGTH OF G~NERATED OUTPUT IN XR - O 
SU~TRACT LENGTH ~HEN ROUTINE WAS ENTERED 
uET L.ENGTH OF MOOF. • LENGTM WORD IN AU 
AND ADD TO GENERATED OUTPUT 
AND RETURN 
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025363 025315 0002 40 
025364 000000 000000 

025365 0253,5 7400 00 
025366 026540 2360 00 
025367 000003 7560 t2 
025370 000002 2360 il 
025371 026540 75~0 00 
025372 000002 4500 ,1 

ENP or BlNARV CARO OOU00446 
025373 000003 2200 ll 
025374 025377 7400 00 
025375 000000 2200 OJ 
025376 000003 7400 ll 
025377 000000 7100 QO 
025400 000000 62io i6 
025401 000000 6260 17 
025402 000003 2350 17 
025403 026540 75'0 QO 
025404 oooooa 2210 it 
025405 000000 1100 11 
025406 025411 ?4oo eo 
025401 002623 1000 eo 
025410 02541~ ooo~ •o 
025411 000000 7100 00 
025412 015012000000 
02s413 000060 01~0 e1 
025414 025420 7400 00 
025415 025421 ?S~O 00 
025416 002623 7000 00 
025417 025421 0002 43 
025420 000000 7tOO 00 

END 0, BINARY CARO 00000449 
025421 000000 oooooe 
025422 025463 1400 QO 
025423 025612 2~~0 00 
025424 025611 7,,0 00 
025425 000044 7370 00 
025426 106000 4110 03 
025427 000000 5130 DO 
025430 025436 60,0 00 
025431 000055 2360 ~7 
025432 025611 75~0 52 
025433 000000 2360 07 
025434 000000 5130 00 
025435 025441 7100 QO 
025436 000040 2360 07 
025437 025611 7560 52 
025440 000000 2360 07 
025441 000400 41~0 QJ 

A~G0~68 

9121 GUMTL 
9122 GUMT1 
9123 
9124 ENTER 
9125 
9126 
9127 
9128 
9129 

9130 
9131 
9132 ENT1 
9133 
9134 E:NT2 
9135 RE:T 
9t36 
9t37 
9t3B 
9139 
9140 
9141 Cr<t..F' 
9142 
914:5 
9144 CHl.,fX 
914, CHl,,F'C 
9146 soei.. 
9141 CHAR 
9148 
9149 
9150 
9151 CHARX 

9152 C"1•RT 
9153 1N1' 
9154 
91.5' 
9156 
9151 
9158 
9159 
9160 
9161 
9162 
9163 
9164 
9165 INT1 
9166 
9161 
9168 lNT2 

TAl..l..YB 
ZE:RO 
MEAD 
STXO 
L,OQ 
STQ 
1.,0Q 
STQ 
STZ 

1.oxo 
STXO 
L.DXO 
STXO 
TRA 
EAX1 
EAX 
L,.OA 
STA 
L.DX 
TRA 
nxo 
TSXO 
TAL.LYB 
TRA 
OCT 
~.OQ 
STXO 
STQ 
TSXO 
TALI.YB 
TRA 

ZERO 
STXO 
L.DA 
STA 
1..l.S 
1..DE 
F"NO 
TPL. 
L.OQ 
STQ 
L,OQ 
J'NEG 
TRA 
L,DQ 
STQ 
l.DQ 
FAD 

PASS 3 

GUM44 1 2,0 

R 
ENT1 
GD 
3,2 
2,1 
GD 
2,1 

3,1 
cNT2 
••,nu 
3,1 .... 
o,s 
s,o,o 
3,D 
GD 
o, 3·,-s 
0,1 
CRl.n 
STTB 
CRL.PC,3 ... 
015012000000 
•0060, DL. 
Cl-URX 
CHART 
nrs 

*• 
l NTx 
OUTt 
OUT 
36 
•35s25 1 VU 

lNT1 
:m0Q55,Dl. 
OUT,Sc 
OaDL 

INT2 
sno40,01.. 
OUT~SC 
010L 
•0 1 5 1 DU 

PAGE 

SAVE RETURN 
ijET CUR~ENT ENVIRONMENT DESCRIPTOR 1N Q 
ANU STO•E IN NEW ENVIRONMENT 
GET NEW ENVIRONMENT DESCRIPTOR IN Q 

207 

ANO STO~E AS CURRENT ENVIRONMENT DESCRIPTOR 
ZERO OUf DESCRIPTOR IN MSCW FOR GARBAGE COLLEOTOR 

GET ENTRY ADDRESS IN XR • 0 
ANU SAVf: 
GET RETURN ADDRESS IN XR ~ 0 
AND SAVE IN OLD MSCW 
GO TO ENTRY LOCATION 
SAVE REfURN ADDRESS IN XR • 1 
CUT BACK STACK TO D REGISTER ~OCATlON 
GET OL.D ENVIRONMENT DESCRIPTOR IN A 
AND MAK! IT CURRENT ENVIRONMENT DESCRIPTOR 
RESTORE OLD D REGISTER CONTENTS 
ANO REH1RN 
SAVE RETURN 
OUTPUT CARR1AGE RETURN I LINE PEED 

AND RETURN 

TU~N BOOLEAN VALUE INTO AN INTaGER CHARACTER 
SAVE RE TURN 
SAVE CMARAOTER 
OUTPUT C:HARACTER 

ANO RETURN 

SAVE REJURN 
uET INl,IA~ TA~LV WORD IN A REGISTER 
ANO lNl•IA~!ZE OUTPUT TALLY WORD 
MOVE AR~UMENT TO A REGISTER 
MAKE !T F~OATlNG POINT 
AND NORMA~lZE IT 
TRANSrE~ I~ POSJTJVE NUMBe~ 
GET A M!NUS SIGN 
AND STO~E IN OUTPUT BUFFER 
RESTORE Q REGISTER 
MAKE tNTEGSR POSITIVE 
ANO CONJPHJE 
GET A S'ACE 
Al\JU ST01'E lN OUTPUT BUFFER 
HESTORE Q REGISTER 
HOUND l~TEGER TO AVOID ROUNDOFF 
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H fJASS 3 

U25442 025464 56/0 0 lJ 9}09 orov TL. VN DIVIDE BY 10•11 
025443 025606 7510 OU 9170 STAQ DN ANU STO~E AS NUMBER TO CONVERT 
025444 000013 2210 Q.S 91. 71 L,DX1 11, JU PRcPARE T~ OUTPUT ELEVEN OJGJTS 
025445 025567 7000 QU 9172 l Nl'3 TSXO L1 I G CONVERT A DIGIT 
025446 000001 1610 '33 9t73 SBX1 1,uu DECRE~E~T NUMBER LErT TO CONVERT 

ENIJ OF BINARY CARD OOUOU4~0 

025447 025445 6010 00 9174 TNZ INT3 TRANSrE~ If MORE TO CONVERT 
025450 025612 2360 00 91,75 L.DQ OUTt uET l~ITIAL. TAl.LV WORD 
025451 025611 7560 OU 9176 STQ OUT AND l~ITIA~!ZE OUlPUT TALLY WORD 
025452 000040 23~0 01 9177 ~DA =0040,Dl.. GET A S~ACE 1~ A REGISTER 
025453 000060 2360 Q7 9178 L.DU aOOt'>0 1 DL. GET A ZERn tN Q REGISTER 
025454 025611 0110 ~n 9179 NOP our,sc SlqP OVER SIGN 
025455 025611 U6o to 9180 I NH CMPQ our;c1 sEE 1r ~EADING lERO 
025456 025461 6010 OU 901 TNZ l NTr; TRANSf1E" !J' NOT 
025457 025611 75~0 511! 9t82 STA OUT,sc CMANGE ~EADING ZERO TO A SPACE 
025460 025455 7100 00 91,83 TRA lNT4 AND l.r)O' 
025461 002623 7000 00 91.84 lNT5 TSXO UTA PRINT UTEGER 
025462 025613 0016 40 9185 TAl,.L. YB OUTA,14 
025463 000000 71UO OU 9186 INTX TRA ** AND RIHLJRN 

025'464 9\81 El/EN 
025464 112564416672 9188 Tl.llN DfiC 1011 
025465 000000000000 
025466 000000 OOOOUG 9189 ZERO 
025467 025561 7'00 00 9190 HE;AL STXO AiALX SAVE RETURN 
025470 025612 2360 00 91.91 l.OQ OUTt GET JNl,IA~ TA~LY WORD 
025471 025611 7560 00 9192 STQ OUT ANO lNiflA~IZE OUTPUT TALLY WORD 
025472 000000 C?~60 Q7 9193 l.DQ O,OL RESET Q REGISTER 
025473 025562 4500 QU 9194 STZ RE1 ZERO OUT NiGATll/E EXPONENT COUNT 
025474 025563 4500 00 91,95 STZ RE2 ZERO OUT POSITIVE EXPONENT COUNT 

END or BINARY CARO Q0000•,1 
025475 000000 5130 no 9196 f NO C~ECK S!GN or NUMBER 
025476 025513 ~000 00 9191 TZE AEAL3 TRANSF'Ellt u· ZiRO 
025417 002400 4250 03 91,98 lilE:AL1 f'CMG •i,n.ou C~ECK SlZE or NUMBER 
025500 025504 60,0 00 9199 TP~ REAl2 TRANSPEllt If GREAT~R THAN ONE 
025501 010500 4UO U3 9200 ,MP •10,0,0U MUL.TJPl.,V BY T~N 
025502 025562 0540 00 9201 A05 RE1 INCREMENT ~EGAT!VE EXPONENT COUNT 
025503 025417 7100 DO 9202 TRA REAL1 AND 1,.00Jt 
025504 025564 5670 l'O 9203 lilii:AL2 or.ov RTEN DIVIDE BY TEN 
025505 025563 0540 00 9~04 AOS fi<E2 lNCREME~T POSITIVE EXPONENT COUNT 
025506 002400 42:>0 ~;$ 9205 f'CMG •1,0,ou CMECK S!ZE 0, NUMBER 
025507 025504 60,0 00 9206 TPL. REAL2 L.OOP lf Bl~GER T~AN ONE 
025510 730414 41'0 03 9~o' ~AD •0,0000005,DU ADD ROUND CONSTANT 
025511 002400 42~0 Q3 9208 re MG •1,0,ou SEE IP •ouNClNG OVER~LOWED NUMBER 
025512 025504 60,0 00 9209 TPL. REAL2 TRANSrE~ ,, OVERr~owED 
025513 025606 7570 00 9210 REAL.3 STAQ ON SAVE NUMBS~ TO BE CONVERTED 
025514 000000 51~0 OU 9211 f NO CMECK SIGN Of NUMBER 
025515 025524 6050 00 9212 TP~ REAL4 TRANSfEllt tr POSITIVE 
025516 000055 2~50 07 9213 L.DA •0055,DL GET A MtNUS SIGN 
025517 025611 7550 5Z 9214 STA OUT,SC ANO STO~E IN OUTPUT BUFFER 

025520 025606 2370 DO 9215 L.DAQ ON GET NUM8ER TO CONVERT 
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R fJASS ~ 

025521 000000 5130 oo 9216 F"NEG MAKE IT POSITIVE 
025522 025606 75!0 OU 9~11 STAQ ON ANU STORE NUMBER TO CONVERT 

END OF' BINARY CARD ooono•!:>2 
025523 025526 7:LO O QO 921B TRA HF.AL5 AND C OIH I NIJE 
025524 000040 2:3!:>0 07 9~19 Nt:AL4 L.DA ~0040,Dl GET A SFIAC:E 
025525 025611 75!:>0 5~ 9220 STA OUT,SC ANO STO~E lN OUTPUT BUF'F'ER 
025526 0Q0056 23!:>0 Q7 9221 Ml::AL5 L.DA •0056,Dl GET A DECIMAL. POINT 
025527 025611 75~0 52 9222 STA OUT~SC AND STO~E IN OUTPUT BUF'F'ER 
025530 CJ00006 2210 El.S 9223 L.CX1 6,DL GET NUMSER Of O!G!TS TO CONVERT IN XR • 1 
025531 025561 7000 so 9224 Hl::Al..6 TSXO UIG CONVERT A DIGIT 
025532 000001 1610 QJ 9225 SBX1 1,ou DECREMENT NUMBER Of DIGITS L.EFT TO CONVERT 
025533 025531 6010 ao 9226 TNZ HEAL6 TRANSrE~ IP MORE TO CONVERT 
025534 000040 2360 07 9t'27 L.DQ •0040,DL. GET A S'°'ACEi 
025535 025611 756'1 ~~ 9228 STQ OUT ,·sc AND STO~E IN OUTPUT BUFFER 
025536 000105 2360 07 9229 l..DQ •01"5,DL. GET A L.!TT6R •Et 
025537 025611 7560 5~ 9230 STQ our·; sc ANO STOME JN OUTPUT 8UF'F'ER 
025540 025563 236rJ OU 9231 L.OQ HE2 GET POSITIVE EXPONENT COUNT 
025541 025562 1~'60 CIO 9232 SBQ HE1 SUBTRACT N6GATIVE EXPONENT COUNT 
025542 025545 6040 00 9233 TMl REAL7 TRANSrE~ tr NEGATIVE EXPONENT 
025543 000040 23~0 07 9234 I.DA •0040,DL. GET A S"ACE 
025544 025547 7100 00 9235 TRA REAL8 AND CONTIN~E 
025545 000000 53.SO 00 9236 ~£:AL7 NEGI.. MAKE EX~ONE~T POSITIVE 
025546 000055 23!:>0 07 9237 LOA •0055,I;L GET A MINUS SIGN 
025547 025611 75!;)o 5c 9238 Hl:AL8 STA our;sc ANO STO-E IN OUTPUT BUFFER 
025550 000044 ?:no oo 9239 L.I. s 36 GET EXPONENT IN A REGISTER 

END or BINARY CARD 000004!;>3 

025551 106000 4Un (IJ 9240 I.DE •35825,DU MAKE !T fl..OATING POINT 
025552 000400 41~0 ;.s 9241 ir AO •0 1 5, Dl.J ADO ROU~D CONSTANT 
025553 016620 56~0 '13 9~42 F'OV c1on,o,Du DlVlDE !Y 100 
025554 025606 7570 00 9243 STAQ ON AND STO~E NUMBER TO CONVERT 
025555 025567 7000 eo 9244 TSXO DIG CONVERT A DIGIT 
025556 025567 7000 '10 9245 TSXO DIG CONVERT A DIGIT 
025557 002623 7000 QO 9246 TSXO UTA OUTPUT rLOATlNG POINT NUMBER 
025560 025613 0017 40 92.-1 T4L.L.YB OUTA d.5 
025561 000000 7100 00 9248 REALX TRA •• AND RETURN 
025562 000000 000000 9249 Rt::1 ZERO 
025563 oooono ooooug 9250 RE2 ZERO 

025564 9251 EVEN 
025564 01050000000U 9252 RTEN OEC 101 
025565 oooonoooouou 
025566 000000 000000 9253 ZERO 
025567 025606 2370 00 9254 DIG l.OA Gl DN GET NUMBER TO CONVERT IN EAQ R6GlSTER 
025570 010500 4610 CJ3 9255 f MP •10.0,ou GET NEXT OlGlT AS INTEGRAL PART 
025571 025606 7570 00 9256 STAQ ON SAVE NU~BER 
025572 025610 4560 00 9251 STE DE SAVE EXIPONENT 
025573 216000 43!:>0 QJ 9258 Uf"A =?1825,DU GET DIGIT IN QL. 
025574 000060 0760 07 9259 ADQ •0060,DL ADD ASCII ZERO 
025575 025611 7560 5c 9260 STQ our;sc STORE DIGIT IN OUTPUT BUFF6R 
025576 000060 1760 Q7 9261 S9Q =0060,DL RESTORE DIGIT 1N Q REGISTER 

END Of BINARY CARD 000004'4 
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R PASS 3 

025577 uooono ~7..SO OU 9~62 FNO GET FLOATING INTEGER PART 
025600 U256n6 67 /0 no 9263 ERAQ UN GET FRACTION PART IN EAGI 
025601 025610 4110 00 9264 L.DE [.IE fl X EXPONENT !F DIGIT WAS ZERO 
025602 000000 '730 OU 9265 f NO NOR~AL,llE NUMRtR 
025603 025606 7570 oo 9266 STAQ [)N AND STORE NUMRER TO CONVERT 
025604 000000 7100 10 9267 TRA 0. 0 AND RETURN 
025605 000000011001 

0£5606 9268 EVEN 
025606 000000000000 9269 UN OCT o,o 
025607 000000000000 
025610 000000 OOOOOQ 9270 UI: ze~o 
025611 000000 oououo 9271 ou' ZERO 
025612 025613 0000 41 9272 OU't'l TA~l.YB OUTA1011 
0256l.3 040040040040 9?.73 OUlfB UASCl 6, 
025614 04004004004U 
0256l5 040040040U4U 
025616 040040040U40 
025617 040040040040 
025620 040040040041J 
025621 025732 7400 ~o 9274 ACl-4EK STXO ACHX SAVE RETUR~ 
025622 000002 2200 11 9275 1,.DXO 2,1 CMECK DESCRIPTOR rLAG WORD 
025623 025646 6oio oo 9276 TNZ ACH2 TRANSFER !f DESTINATION IS PLE{l~LE 
025624 000000 6240 u 9271 EAX4 0.1 GET POl~TER TO MARK STACK WORD IN XR ~ 4 

END or BINARY CARO 00000~~5 
025625 000002 2210 14 9278 1,.DX1 214 GET POINTER TO DESTINATION oesoRlPTOR JN XR .. 1 
025626 000003 2220 \4 9'279 l,.CX2 3,4 GET POINTER TO SOLIROE DESCRIPTOR IN XR - 2 

025627 000002 2:560 t1 9~80 AC.:1-11 L.DQ 2,1 GET L,OWER SOUND IN DESTINATION 
025630 000002 U60 12 9281 CMPQ C!. 2 COMPARE Wtf~ LOWER BOUND IN SOURCE 
025631 171771 60;1..0 00 9282 TNZ iERROR ERROR • BOUNDS ARE DIFFERENT 
025632 000003 2360 t1 928:5 L,OQ 311 GET UPPER BOUND lN DESTINATION 
025633 000003 1160 12 9284 CMPQ 3,2 COMPARE W!TM UPPER BOUNO IN SOURCE 
025634 171717 6010 00 9285 TNZ $ERROR ERROR • BOUNDS ARE DIFFERENT 
025635 000004 ouo Q~ 9286 ADX1 410U STEP TO NEXT QUAD IN DESTINATION DESCRIPTOR 
025636 000004 0620 OJ 9?8? ADX2 4, OIJ ST'EP 10 NEXT QUAD IN SOURCE OEiCR l PTOR 
025637 000001 2,630 ;3 9288 SBX3 11DU UECHE~E~T NUMBER OP DIMENSIONS LEFT 
025640 025627 60'-0 00 9289 TNZ AC Ht TRANS~E~ I~ MORF DIMENStONS TO CMECK 
025641 000002 2210 1.4 9?90 1.ox1 2,4 GET POl~TER TO DEST!NAT10N DESCRIPTOR 
025642 000001 06'10 ,3 9291 ADX1 1,ou MAKE IT POINT To FJRST ELEMENT POJNTER 
025643 000003 2220 t4 9292 L,DX2 3,4 QET POINTER TO SOURCE DESCRIP'OR 
025644 000001 0~20 '13 9?9:5 ADX2 l1DU MAKE !T POJNT To r1RST ELEMENT POINTER 
025645 025732 7100 00 9~94 AC~KX TRA ACHX AND EX1'1 
025646 025733 7410 00 9295 AC~2 ST Xi ACHP SAVE PO!NTER TO MARK STACK WORD 
025647 0257:.H 74~0 00 9296 STX2 ACHEI.. SAVE El.EMENT L.ENGTM 
025650 025735 H;;,o OU 9291 STX3 ACHO SAVE OJMENSION O~ ARRAYS 
025651 025736 4HO 00 9298 SXL.4 ACHTP SAVE TY,E or EL.EMENT Of ARRAYS 
025652 025735 2360 00 9299 1.,0Q ACHO GET OIM!NSION 0, ARRAVS IN CU 

ENP or BINARY CARO 000004>6 
025653 000002 7360 00 9~00 QL.S 2 MlJL.'fl?L..Y BY 4 
025654 000001 6J6o o~ 9301 EAQ 1.c.iu AND AOD ONE 
025655 025737 7560 00 9~02 STQ ACH1' AND S4VE !N MEMORY 
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R PASS 3 

025656 000000 63b0 l2 93U3 EAQ 0,2 GET LENGTH OF ELEMENT IN QU 
025657 025740 75~0 00 9~04 STQ ACHTl AND STO,_E 1 N MEMORY 
025660 000003 224'0 u 9305 1.,0X4 3,1 GET POINTE~ TO SOURCE DESCRIPTOR IN XR • 4 
025661 000003 23(>0 \4 9306 AC~3 l..DGl 314 GET UPPER BOUND IN Q REGISTER 
025662 000002 17b0 14 9307 SBQ 2,4 SU~TR4CT ~OWER BOUND 
025663 000001 0160 &17 9308 AOQ l1DL AND CA~CULATE (U•L•1) 
025664 025140 4oio QO 9309 MPV ACHTl MU~TlPL.V av SIZE Of ~AST DIMENSION 
025665 025740 7500 00 9HO STQ ACHTl AND STO•E AS SirE or THIS DIMENSION 
025666 000004 0640 OJ 9311 ADX4 4,0u STEP TO NEXT ~UAO 
025667 000001 UJO 03 9'.H2 SBX3 1,ou DECREMENT NUMBER OF DtMENSlONS LEfT 
025670 02566, 60l,0 ~o 9313 TNZ ACHJ TRANSPE~ If MORE DIMENSIONS 
025671 02573 0760 00 9314 ADQ ACHT ADD TO ~ENGT~ or NEW ARRAY ~ENGTH or DEScRIPTOR 
025672 0212u 7560 00 9315 STQ REQ AND STO-E SUM AS LENGTH TO REQUEST 
025673 025733 2:H>O 00 9 '.516 1,.DQ ACHP GET ?OINTE~ TO MARK STACK WITH TYPE 
025674 0263.,62 7000 QO 9311 TSXO MEAP A~~DCATE SPACE ON THE HEAP 
025675 000000 62'10 01 9H8 EAX1 01AU G~T POINTB~ TO NEW MEMORY lN XR • 1 
025676 025136 07'o 00 931~ AOA ACMTP ADD TVPE TO POINTiR TO NEW ~EMORY 
025677 0257:57 01~0 OU 9320 ADA ACMT ADD ~ENSTM Of DESCRIPTOR TO POINTER 
025700 000000 75::>0 u 9321 STA a .1 STORE POINTER To NEW ARRAV IN NEW DESCRIPTOR 

EN() OF' BINARY CARO 00000457 
025101 025133 2230 OU 9322 L.DX3 ACHP GET POINTER TO MARK STACK WORD 
02~102 000002 2240 13 9323 L.DX4 2,J GET POlNTiR TO DESTINATION DESCRIPTOR IN XR w 3 
025103 000000 7410 14' 9324 STX1 0,4 STORE POINTER To NEW DESCRIPTOR IN OLD rLAG WORD 
025704 000003 2220 u 9!25 1.,DX2 3,3 GET POINTER TO SOURCE DESeRIPTQR IN XR .. 2 
025705 000001 06~0 03 9326 ADX2 1,Du STEP OVER rLAG WORD TO E~EMENT POINTER 
025706 025735 2~60 00 9321 l.OQ ACHD GET OIMINSlON or ARRAYS IN QU 
025107 000002 7~6o QO 9328 QbS 2 MUL,Tll'l,.Y BY 4 
025710 025731 7,60 00 9329 STQ ACHT AND STOltE 
025711 025737 ouo 00 9330 ADX1 ACMT GET POlNTER TO F.ND or DESTINATION DESCRIPTOR IN 1 
025112 025737 0620 00 9331 ADX2 ACHT GET POINTER TO END OF SOURCE D&SCRiPTOR IN XR • 2 
025713 0251H 2360 00 9332 1,.DQ ACHEi.. GET L.8N$TM or ELEMENT IN QU 
0257l4 025135 2240 QO 9~33 L.DX4 ACHD GET DIMENSION or ARRAYS IN XR • 4 
025715 000004 100 n 9334 AC~4 SBX1 t4, Oil DECREMENT DESTINATION POINTER 8V ONE CUAO 
025716 000004 16~0 u 9335 SBX2 •,ou DECREMENT SOURCE POINTER BV ONi QUAD 
025117 00000t4 4500 u 9336 STZ •·1 ZERO OUT D~STINAT!ON STATE WORD 
025120 00000~ 7560 u 9331 STQ 3,1 STORE STRIDE IN DSSTINATION QUAD 
025121 000001 2~:60 \2 9~38 l.DQ 1,2 GET 1,.0WIR BOUND 0' SOURCE 
025722 000001 7560 u 9339 STQ 1,1 ANO STO-i IT IN D~STlNATION 
025723 000002 2360 1~ 9340 L,OQ 2.2 GET UPPIR BOUND 0' SOURCE 
025724 000002 7560 u 9341 STQ 2.1 AND STo•e IT IN DESTINATION 
025725 000001 1'60 u 9342 SBQ 1,1 GET OIF,ERENCE BETWEEN LOWER AND UPPER BOUNDS 
025726 000001 0760 Q7 9343 ADQ 11DL CALCUl,.ATE 'U•L•!) 

END or BINARY CARD 000004'8 
025127 oooooa 4020 u 9H4 MPY 3,1 MU~TIPL¥ By STRtDE 
025130 000001 1640 u 9H5 SBX4 1. uu DECREMENT NUMBER Of DIMENSIONS LErT 
025731 025'115 6010 00 9346 TNZ ACH4 1RANSrE- If MORE DIMENSIONS 
025732 000000 7100 00 9:347 ACHX TRA ** AND RETURN WlT~ XR • j AND XR • 2 S~T 
025133 000000 0272-5' 9348 ACHP ZERO 0 ,T'!iMS 
025?34 000000 ocoouo 9349 ACHEI.. lERO 
025135 000000 OOOOOQ 9~50 ACHO ZERO 
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02~7.56 uoooao oounuo 9351 ACHTP ZF:RO 
(;25737 uooono oooouo 9~52 AC,;HT ZERO 
025740 OQOO'JO onoooo 9~53 ACHT1 ZEHO 
025741 026007 7400 oo 93!)4 OS STXO AFSX SAVE: RE: TURN 
02?742 lJ26010 7410 ou 9~55 STX1 AF Sp SAVE: POINTER TO MARK STACK ~ORD 
025743 02-"011 742n oo 9356 STX2 AFSF:L SAVE ~E~GTH Of ARRAV FLFMENT 
025744 026012 74.50 oo 9357 STX3 AV Sn SAVE DIMENSION Of ARRAY 
025745 026013 4440 oo 9358 S)(L.4 AFSTP SAVE TY'E or ELEMENT 
025746 uooono 6360 12 9:559 EAQ 0,2 GET EL.E~ENT L.fNGTM IN QU 
025747 oonono 6200 u 9:560 EAXO 0,1 GET POl~TE~ TO M4RK STACK WORD TN XR .,. O 
025750 oonoo2 2210 lO 9361 L.DX1 2,0 GET POINTER TO OEST!NATION OEScRIPTCR IN XR .. 1 
025751 U00003 2220 10 9~62 L.OX2 3,0 GET PCl~TaR TO SOURCt OESe~IPTQR 1 N XR ... ? 
025752 000000 63!:>0 1J 9363 EU I)' 3 GET DIMENSION Of ARRAV IN AU 
02~753 U00002 7350 00 9:564 AL.S 2 MUl,.TIPL.Y BY 4 
025754 oonoo1 63!:>0 01 9365 EAA l1AU AND ADD ONE 

ENP or BINARY CARD 000004,9 
025755 026014 1r;'o oo 9366 STA AF5T AND STO"E JN MEMORY 
025756 (J26Q~4 0610 OU 9367 ADX1 AFST GET POlMTe~ TO END OF DESTINATION DESCRIPTOR IN 1 
025757 026014 06~0 00 9368 ADX2 AFS'f GET POINT@R TO END Of SnURCE OiSCRJPTOR IN XR .. 2 
025760 000004 1610 QJ 9~69 os1 SBX1 4,0u BACK UP ONE QUAD !N DESTINATION DESCRIPTOR 
025761 000004 1620 QJ 9370 SRX2 4,Uu BACK UP ONE QUAD tN snuRCE OESGRIPTCR 
025762 000004 4501) u 9371 STZ 411 SET ~TATE MORD TO FIXED 
025763 000003 75~0 u 9372 STQ 3,1 !Nlll~L!ZE STRIDE 
025764 000001 23C>O 1,2 9:573 L.DQ 1.2 GET SOU~CE LOWER BOUND 
025165 000001 7560 u 9374 STQ 111 AND STO~E IN DESTINATION LOWER BOUND 
025766 000002 2360 12 9375 1,.0Q 2.2 GET sou~cs UPPER BOUND 
025767 000002 7560 11 9376 STQ 211 ANU STORE lN DESTtNATtON UPPER BOUND 
025170 000001 1'1b0 11 9'!,77 SBQ 1.1 SUBTRAC• 1.0~ER ROUND 
025771 000001 0700 07 9:578 AOQ 11DL CALCULATE (U•L•1) 
025772 000003 4020 11 9~79 MPY 3,1 MULTIPL~ 8Y STRIDE 
025773 000001 1630 QJ 9:580 SBX3 11 Ou OECREME~T NUMBER or DIMfNBlONS LEFT 
025774 025741 6010 00 9381 TNZ AF"S TRANSrE- I' MORE DIMENSIONS ~ErT 
025775 027211 7560 oo 9'.582 STQ li<EQ STORi L!NGT~ or ARRAY AS NUMBER OF WORDS NEEDED 
025776 026010 2~60 00 9:583 L.DQ Af'SP GET POINTE~ TO MS WORD WITM TY~E IN Q 
025777 026133 7000 00 9384 TSXO L.OC ALLOCATE SPACE roR ARRAY ON STACK 
026000 026013 07,0 oo 9:585 ADA AF'STP ADD TYPE 0, ELEMENT 
026001 026010 2230 00 9~86 1..DX3 AF' Sp GET ~OlNTER TO MARK STACK WORD 
026002 000002 2210 to 9~87 LDX1 2.0 GET POINT~~ TO DESTINATION DESCRIPTOR lN XR '9 1 

ENl.J OF' BlNARV CARO 000004b0 
026003 000001 Ott10 03 9388 ADX1 1,ou STEP OVSR rL.AG WORD 
026004 000003 2220 \U 9:589 1..ox2 3,o GET ?Ol~TE11t TO SOURCE OESOR!PlQR JN XR ~ 2 

026005 000001 0620 gJ 9390 ADX2 1,ou STEP OV!R 'LAG wo~o 
026006 000000 75,0 u 9:591 STA 0,1 STORE POINTER To ~!RST ELEMENT IN OESeRtPTOR 
026007 000000 7100 CIO 9392 AF SX TRA ** AND RETURN WITH XR • 1 AND XR • 2 SET 
U26010 oonooo 0~72.S' 9393 A~SP ZERO 01T$MS 
026011 000000 000000 9394 A~SEI,. ZE!o(O 
026012 000000 oouo.oo 9395 Af'SO ZERO 
026013 oooono ooonoo 9:596 Af 5TP ZERO 
026014 000000 000000 9397 A~ST ZEF<O 
026015 026104 4500 DU 9:598 HL.GEN STZ RGNr SET P~AG INolCATlNG ~OCAL GENERATOR 
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026016 026020 7100 OU 9399 TRA HGN CONTINUE 
026017 026104 7500 00 9400 HHGEN STCI? RGNF SET VI.AG lNOlCATING HEAP GENERATOR 
026020 026102 , .. oo QU 9401 H(iN STXO RGNX SAVE RE'l'URtll 
026021 026110 7410 ou 9'02 STX1 HGNP SAVE MA~K STACK WORD POINTER 
026022 026111 7420 00 9403 STX2 RGNA SAVE POINTER TO ~I.AG WORD OF ARRAY nESCRIPl'OR 
026023 0261,05 7 .. 30 oo 9404 STX3 RGNO SAVE DIMENSION ~~ ARRAY 
026024 026106 4HO OU 9405 SXL.4 MGNTP SAVE TY,E or El.EMENT or AR~AY 
026025 000003 2360 12 9406 l.DQ 312 GET FIRST ~PPER BOUND or ARRAY 
026026 000002 1760 12 9407 SBQ 212 SUBTRACT PIRST LOWER BOUND Or ARRAY 
026027 000001 0'7~0 Cl 7 9406 ADQ 11DL CAI.CUI.ATE 'U•l.•i) 
026030 000004 4020 12 9409 MPY 412 MU~TIPI.¥ BY rlRST STMIDF TO GET L.ENGHl OF ARRAY 

ENO or BINARY CARO 00000461 
026031 027211 7560 00 9410 STQ REQ AND STORE AS L.ENGTM TO REQUEST 
026032 000000 23:>0 QJ 9411 L.OA 01DU lNlTlA~IZE A WITM A ZERO 
026033 000005 21'0 12 9412 Mul'il1 ORA "t 2 OR TQ A Sf ATE lN QUAD 
026034 000004 06~0 Q..S 9•13 ADX2 41DU STEP TO NEXT QUAD 
026035 000001 16;50 Q3 9414 SBX3 11ou DECREMENT NUMBER or DIMENSIONS LEF'T 
026036 026033 6oio oo 9415 TNZ RGNt TRANSrE~ tr MORE DIMENSIONS TO DO 
026037 026103 75,0 DO 9'16 STA RGNS STORE STATij TYPE or ARRAY IN MEMORY 
026040 026112 2360 ou 9411 l..OQ RGNTG GET POINTE~ TO LlST STRUCTURE TO COLLECT 
026041 026104 2340 oo 9•1B SZN RGNP' SEE IP ~OCAL OR MIAP GENERATOR 
026042 026045 6010 00 9419 TNZ f(GN2 TRANSP'Elt IF' HEAP 
026043 026133 7000 00 9420 TSXO L,OC CA~~ ~OCA~ GENERATOR 
026044 026046 7100 OU 9421 TRA RGN3 ANO CONTINWE 
026045 026162 7000 OU 9422 WGN2 TSXO HEAP CALb MEAP GENERATOR 
026046 026106 O'!;O 00 942:5 HtiNJ ADA RGNTP ADD EL.EMENT TYPE TO ARRAY POINTE~ 
026047 026111 2220 OU 9424 L.DX2 RGNA GET POINTE~ TO DESCRIPTOR IN XR ~ 2 
026050 000001 71550 12 9425 STA 1.2 ANO STo•e POINTER TO ARRAV IN DESCRIPTOR 
026051 026103 2340 00 9426 5ZN HGNS CHECK STATE TYPE Of. ARRAY 
026052 026051 6010 oo 9•21 TNZ RGN4 TRANSrE• I~ r~E~IBLE 
026053 026111 2220 oo 9428 L.DX2 HGNA GET POINTER TO CALCUl.ATED DESCRIPTOR 
026054 000000 2200 03 9429 L.DXO 0 ,[lU GET A HALr WORD ZERO 
026055 000000 7400 12 9430 STXO 012 ANO STO-E IN fLAG WORD or DESCRIPTOR 
026056 026102 7100 QO 9431 TRA MGNX AND EXIT 

END or BlNARY CARO 0~00002 
026057 026111 2220 OU 9432 ICGN4 L,DX2 RGNA GE:;T POINTER TO CALCUl.ATED DESC!iiIPTQR 
026060 000000 2210 12 9433 1.DX1 012 GET POI~Te~ TO Al.LOCATED oEScRIPTOR 
026061 000000 45UO U 9434 STZ 011 lNITIALIZ6 fl.AG WORD IN A~LOCATED OFSCRIPTOR 
026062 000001 D'lO 03 9435 ADX1 11 OU STEP OV!R r~AG WORD 
026063 000001 0620 Q3 9436 ADX2 11ou MAKE BOTH l~DEX REGISTERS POINTE~ TO C WORD 
026064 0261.05 2230 00 9431 1.DX3 HG No GET D!M!NSlON or ARRAY IN XR • 3 
026065 000000 2360 12 9436 L.DQ 012 GET ORlaINAL C WORD 
026066 000000 7560 u 9439 STQ 0,3, ANO MOV6 TO NEW DESCRIPTOR 
026067 000000 4500 t2 9440 STZ 012 ZERO OUT ORIGINAL. POINTER WORD 
026070 000001 ~360 ~2 9441 ijl3N5 1.,0Q 112 GET O~D LOWER BOUND 
026071 uoooo1 7560 11 9442 STQ 1.1 AND STO~E IN NEW ~OWER BOUND 

026072 000002 2360 t2 9443 l,.DQ 212 CJET 01.D UPFIER SOUND 
026073 000002 7560 u 9444 STQ 2 I :I. ANO STO~E lN NEW UPPER BOUND 
026074 000003 ~360 12 9445 l.DQ 312 GET OL.D STRIDE 
026075 oooon3 7560 11 9446 STQ 3,1 AND STO~E lN NEW STRIDE 
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026076 u o rio o 4 23b0 12 9447 1..nQ 4,2 GET OLU STATE 
026077 ()Q0004 7500 H 9448 STQ 4,1 ANU STO"E IN NEW STATE 
026100 000001 16..S('I Q..S 9449 SBX3 1,ou UE::GREME~T NUMBER or UIMENSIONS LEFT TO DO 
026101 026070 601n OU 9450 f NZ RGN5 TRANSF'E~ IF MORE TO 00 
026102 000000 7100 00 9451 HllNX TRA ** ANU RETURN 
026103 oonono oooni.10 9'452 H(.JNS ZEHO 
026104 000000 oououo 9453 MllNF ZEHO 

ENU or BINARY CARD OOU0U46.3 
0261U5 oooono OOUOOQ 9454 RI.IND ZERO 
026106 000000 OOUOUQ 9455 MliNTP ZERO 
026107 oooono oouooo 9456 RGNT ZERO 
026110 000000 02'12.S!J 9451 Mc.iNP ZERO 0, T$MS 
026111 oooono 000000 9458 Fh~~A ZERO 
026112 U26110 02b1l3 9459 MGNTG ZERO RGNP 1 •+1 
026113 027216 oounoo 9460 ZERO UWPTR 
026114 027216 oounoo 9461 ZERO UWPTR 
026115 777775 77/776 9462 ZERO •2"'11 .. 2 
026116 026122 7410 OU 9~6:5 flL,e;EN STX1 PL GNP STORE POINTER TO MSCW WORD 
026117 027211 74~1) 00 9464 STX2 REQ STORE NUMBER OF WORDS REQUESTED 
026120 026122 2360 00 9465 l.DQ PL.GNP GET POJNTER TO MEMORY TO MARK JN Q 
026121 026133 7100 OU 9466 TRA 1.oc GO A~~OOATE MEMORV 
026122 000000 026123 9467 PL.GNP ZERO 0 ••• 1 
026123 027215 000000 9466 ZERO TSP TR 
026124 027217 000000 9•69 ZERO T$0CT 
026125 027215 000000 94170 ZERO T$F1TR 
026126 027215 000000 9471 ZERO T$PTR 
026127 777773 777774 9•72 ZERO •4•11•4 
026130 026150 7410 00 9473 I.GEN STX1 1.GENP STORE POINTER TO MARK STACK WORD 
026131 021211 7420 00 9474 STX2 REQ STORE NUMBGR O~ WORDS REQUESTED 
026132 026150 2:56-0 00 9475 l.DQ L.GENP GET POINTER TO MEMORY rn MARK IN Q 

ENP 0, BINARY CARO 00000464 
026133 026225 UUO QU 9476 1..oc STXO lERX SAVE REfURN 
026134 000000 63,0 16 9477 EU o.s GET STACK POINTER IN AU 
026135 021211 0660 00 9418 ADX S,REQ INCREMENT Sf ACK POINTER BY AMOUNT OF REOUEST 
026136 021204 1060 OIJ 9479 CMPX S1SMAX SEE 1r STAC~ POiNTEI OVERLAPS MEAP 
026137 026213 60t!O 00 9480 TNC ZER NO ~ POtNTER IN AU • GO ZERO IT OUT 
026140 021211 16~0 00 9481 SBX S,REQ RESTORE STACK POINTER 
026141 026531 7560 QO 9482 STQ GP ANU STO,_E 
026142 026226 1oO'O OD 9483 TSXo G GARBAGE CO~LECT AND ALLOCATE MEMORy 
026143 000000 6350 1b 9484 EU o,s GET STACK ?OlNTER JN AU 
026144 021211 06~0 DO 9485 ADX S,REQ lNCReMENT STACK POINTER BV AMOUNT OF REQUEST 
026145 027204 1060 00 9486 CMPX S,SMAX SEt: tr STACK POINTER OVER~APS MEAP 
026146 777777 60JO 00 948? TRC $ERROR ves ~ GAR~AGE COLLECTOR ERROR 
026147 026213 7100 00 9'88 TRA ZER GO ZERO OUT MEMORV 
026150 000000 027240 9489 ~CiENP ZERO 0, Tit;PTRT 
026151 000000 000000 9490 l.OCP ZERO 
026152 000000 OOOOOCI 9491 l.OCD ZERO 
026153 026151 0261~4 9492 ~OCT ZERO L,.OCP, .. !. 
026154 021216 oouooo 9493 ZERO TS WP TR 
026155 027216 000000 9494 ZERO UWPTR 
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026156 777775 777716 9495 ZERO -2 ... 1, ... 2 
026157 026204 74i,o oo 9496 MllEN S1'X1 HGENP STORE POINTER To MARK STACK WORD 
026160 027211 74ZO 00 9491 STX2 HEQ STORE NOMRER Of WORDS REQUESTED 

ENO or BINARY CARD OOOOU~65 
026161 026~04 2360 00 9498 L.OQ HGENP GET POINfE!il TO MEMORV TO MARK IN Q 
026162 026225 7•00 00 9499 Mt:AP STXO ZER~ SAVE RE,URN 
026163 021204 2:i!UO 00 9500 l,.OXO SMAX GET POINTER TO BASE or HEAP IN XR • 0 
026164 027211 16UO 00 9501 S8XO ~EQ DECREMENT BASE BY AMOUNT or REQUEST 
026165 021~04 7•oo eo 9502 STXO SMAX AND STOAE DECREMENTED POINTER IN BASE POINTER 
026166 000000 63:>0 s.o 95QJ EU o,o ijET POJNTE~ TO NEW MEMORY lN A~ 
026167 027204 10~0 00 9504 CMPX S 1 SMAX SEE 1r STACK POINTER OVERLAPS HEAP 
026170 026213 6020 OU 9505 TNC ZEH NO OVER~AP • GO ZERO OUT MEMORY 
026171 027~11 0600 00 9506 ADXO HEQ RESTORE BASE OF HEAP POINTER 
026172 027204 HOO 00 9,0., STXO SMAX AND RESfORE IN MEMO~Y 
026173 02653? 7560 01) 9,08 STQ GP AND STO,_E 
026174 026226 7000 00 9,09 TSXo G GARBAGE COLLECT AND ALLOCATE MEMORY 
026175 027204 2200 OD 9'10 L,DXO SMAX GET POINTER TO BASE or ~EAP IN XR • 0 
026176 021211 uoo 00 9511 SBXO HEQ OECREMEST BASE BY AMOUNT or REQUEST 
021>177 02?~04 7400 00 9'512 STXo SMAX AND STO-E DECREMENTED POINTER f N BASE _,OINTER 
026200 000000 6350 io 9'13 EAA o.o GET ~OlNTER TO NEW MEMORY IN AU 
026201 027204 1060 00 9~J14 CMPX S1 SMAX SEt I' STACK POtNTER OVERLAPS MEAP 
026202 77?7"17 60~0 00 9515 TRC $ERROR YES • GARBAGE COLLECTOR ERROR 
026203 026213 hoo ~o 9'16 TRA ZEH GO ZERO OUT MEMORY 
026204 000000 02724'1 9,1., MGENP ZERO 01T$PTRT 
026205 000000 OOOOOCJ 9518 Mc APP ZERO 
026206 000000 ooooou 9519 McAPD ZERO 

t:NP or BlNARY CARD 00000466 
026207 026205 02621Q 9'20 Mt:APT ZERO HEAPP, u1 
026210 02721~ OOOOUCJ 9521 ZERO UWPTR 
026211 021216 000000 9522 ZERO T$WPTR 
026212 7777?5 777776 9,23 ZERO -2 ... 1, ·2 
026213 000000 6UO '11 9524 ~t:R EAX1 o,Au GET POINTER TO START OF MEMORY IN XR - 1 
0262l4 02.,~U ~360 00 9525 l..DQ HEQ GET ~EN$TM Of MEMORY IN QU 
026215 000010 n;zo oo 9526 QRL. 8 POSlT!O~ COUNT roR REPEAT 
026216 777777 6000 00 9'21 TZE SERROR ~ENGTM f S ZERO ~ ERROR SOMEWHERE 
026217 000000 62uo 06 9528 E.XO O,QL GET lNif IA~ COUNT IN XR • 0 
026220 000001 17~0 U7 9529 SBQ 11DL MAKE LOOP TERMINATE PROPERL.V 
026221 000000 f>2D2 01 9530 lE:R1 RPTX '1 ZERO OUT 
026222 000000 41500 u 9531 STZ 0,1 WORDS IN MEMORY JUST ALLOCATED 
026223 oooooi. 17~0 Q3 9532 SBQ 1,uu ANY MORE 'l'Q DO 
026224 026221 ~o5o oo 9533 TPL. ZEH1 TRANSrE~ PQR ANOTMER 256 WORDS TO ZERO 
026225 000000 7100 00 9534 Z~RX TRA ** RETURN TO CAL.LER 
026226 027214 7400 QO 9535 G STXO GX SAVE RETURM 
026227 026536 4500 00 9536 STZ L.F" lNlTIAL.IZi rLAG INDICATING MARKING PASS 
026230 000000 6230 00 9531 EAX3 0 lNlTIA~IZE ARRAY CMAIN POINTER 
026231 026541 Z360 OU 9538 1..1 LOQ GMARK GET POINTER TO MEMORY TO MARK 
0U232 026545 4500 DO 9!'39 STZ A lNlTlA~!ZE BACK POINTER 
026233 021200 2210 00 9540 L.DX1 ~in GET POINTER TO START Of BIT TABLE IN XR ... 1 
026234 000001 33~0 Q7 9541 1,.CA 11DL GET A~~ ONES !N A REGlSTER 

END Of BINARY CARD OOLl00'67 



ENP 

ENP 

026235 uonono 
0262-56 oonon1 
0262.37 000000 
026240 oonoo1 
026241 0212n7 
026242 026237 
026243 026536 
026244 026215 
026245 026546 
026246 021203 
026247 000000 
026250 026750 
026251 000012 
026252 000002 
026253 000001 
026254 oonoo2 
026255 000000 
026256 026261 
026257 000001 
026260 026254 
026261 777776 
026262 777776 
0, BINARY CARD 
026263 026~46 
026264 777777 
026265 026546 
026266 0262'4 
026267 026546 
026270 02'1203 
026271 026546 
026272 026274 
026273 026546 
026274 026~46 
026275 000000 
026276 02640? 
026217 000000 
026300 026407 
026301 02'1216 
026302 026374 
026303 000000 
026304 026407 
026305 021210 
026306 777777 
026307 000015 
026310 000001 
or BINARY CARD 
026311 021200 
0263:1.2 000015 
026313 000000 
026314 020000 

75,0 11 
0610 Qj 
45Qn 11 
0610 03 
1010 OU 
6010 OU 
2340 OU 
6(')00 00 
7560 oo 
2?10 0 0 
6220 Q~ 

~3'0 OU 
73~0 00 
62UO Q~ 
17,0 07 
5202 01 
1020 u 
6020 OU 
l,'1,0 QJ 
60~0 00 
7220 11 
1620 11 
0000008 
0420 ~o 
7220 u 
1020 OU 
6030 OU 
H20 00 
2220 00 
1020 00 
6Q30 OD 
7420 00 
23~0 00 
6220 Ob 
6000 00 
2220 06 
6000 00 
1020 u 
6000 QO 
6350 02 
6000 C>O 
1'1'0 00 
6040 00 
7750 00 
6210 Q!> 
00000469 
0610 00 
7'1;1.0 oo 
6200 01 
23,0 Q.S 

ALG!'Jl.68 

9'542 
9'543 
9544 ~l.5 
9545 
9546 
9547 
9548 L.2 
9549 
95SO 
9551 
9552 
9553 
9554 
9555 
9556 
9557 1.2.1 
9558 
9559 
9560 
9561 
9562 t;;2,2 
9563 

9564 
9565 
9566 
9,67 
9568 
9569 
9570 
9571 
9572 
9573 L.2.3 
9'574 L.2,4 
9575 
9576 
9571 
9578 
9579 
9580 
9'581 
9582 
9583 
9584 
9585 

9586 
9!587 
9588 
9589 

STA 
ADX1 
STZ 
ADX1 
CMPX1 
TNZ 
SZN 
TZE 
STQ 
1.ox1 
EAX2 
L.DA 
Al..S 
EAXO 
SBA 
RJ?TX 
CMPX2 
TNC 
SB.A 
TPI. 
I. )(l,. 2 
SB)(2 

ASX2 
I. )(I. 2 
CMPX2 
TRC 
STX2 
L.DX2 
CMPX2 
TRC 
$TX2 
l,.DQ 
eu2 
TZE 
1.DX2 
T?E 
CMPX2 
TZE 
EAA 
TZE 
SBA 
TMI 
AL.R 
EAX1 

ADX1 
ARI. 
EUO 
I.DA 

PASS 3 

0.1 
1 t l.)IJ 

0,1 
1,ou 
MTOP 
L.1, 5 
L. F' 
1.2 '4 
8 
~p 

0. c.w 
CN 
18•A 
21AL 
11DL 
d. 1 TNC: 
0,1 
1.2,2 
1,ou 
L.2' 1 
•2ti 
•211 

8 
•1•1 
8 
L.21 3 
8 
MP 
8 
1.2 ,3 
B 
8 
g,QL 
1.11.5 
Otf.lL 
LU~5 
UWPTR 1 flU 
1.6 
o,Qu 
1.u:s 
MR ASE 
$ERROR 
18•1115 
11AL 

f:j ITT 
18•5 
o,Au 
•0020000,ou 

ANU STORE AT START OF BIT TABLE 
STcP TO NEXT WORD IN HIT TABLE 
ZERO OUT N5XT WORD lN BIT TABLE 
STE:P TO NEXT WORD IN BIT TABLE 
SEE IF AT END or RIT TABLE 
TRANSFE~ IF MORF. ~If TABLE 
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SEE Ir SECOND TIME THROUGM MARKING ROUTINE 
TRANSPE~ If FIRST TIME 
sAvE cu~RENT POINTER IN MEMORY 
GET POINTeR TO RELOCATION TABLE lN XR ~ 1 
GET o~o VA~UE or CijRRENT POINTER IN XR • 2 
GET NUMBER or WnRDS IN RE~OCATION TABLE IN AL 
POStTtON OOUNT POR REPEAT 
G~T INITIA~ COUNT AND TNC IN X~ ~ O 
MAKE ~OOP END TEST WORK PROPERLY 
SEARCM l'OR 
O~D ADD~ESS IN RELOCATION TAB~£ 
TRANSPE~ !It PROPER ENTRY POUND 
SEE IP ANOTM~R 256 WORDS TO SEARCH 
TRANSPE~ !It YES 
GET NEW ADDRESS IN XR • 2 
SUBTRACT o~o ADDRESS TO GET Of~SET 

UPDATE CURRENT POINTER TO NEW ~ALUE 
GET STA~TING ADDRESS or NEXT MOVED RLOCK 
SEE lP ~E~OCATED ~O!NTER !S IN NEXT BLOCK 
TRANSYE~ !F NOT " O~ 
SET POl~TER TO ST•RT Of NEXT BLOCK 
GET POl~TER TO START or HEAP BiFORE MOVE UP 
SEE IF' IO!MTER WAS INTO TME HiAP 
TRANSPE~ I~ NOT "' OK 
SET ?Ol~TE~ TO JUST ABOVE STACK 
ANO R~SJORE POlNTIR IN Q REGI$,ER 
SEE IP TYPE ~OINTEA IS ZERO 
TRANSPE- !f POINTER HAS NO TYP6 POINTER 
GET PAT,ERN TVPe !N XR • 2 
TRANSrE~ If POINTER HAS VACUOUS TEMPLATE 
IS TYPE A WORKING POINTER TMAT IS NOT ~ARKED 
TRANSre~ IF YES TO MARK STRUCTURE IT POINTS To 
GET POINTE~ TO NEXT WORD TO MAAK IN AU 
TRANSPE~ #### Ir NI~ 
SUBTRACT BASE or COL~ECTABLt MEMORY 
TRANSrE~ !f POINTER lS TOO SMALL 
GET BlT WO~D tN AL AND BIT IN AU 
GET WORD ADDRESS IN XR " 1 

ADU ADD~ESS Of BASE or BIT TABLE 
GET B!T POSITION !N AU 
GET Bf T POSITlON !N XR • O 
GET SlN~LE BIT IN A REGISTER 



026315 000000 7710 1U 
026316 0272?.2 10~0 QJ 
026317 0263~2 6010 OU 
0263~0 oooono 1200 Ob 
026321 uonono 2550 11 
026322 oonon1 16on QJ 
02~323 0264n1 6noo QO 
02t324 000001 0700 Qj 
026325 000001 7710 00 
02t326 026321 6010 00 
026327 02nono 2350 OJ 
U26330 000001 0610 OJ 
02~331 026321 7100 oo 
026332 000000 3150 11 
026333 026401 6010 00 
026334 000000 2550 11 
026335 027217 1020 OJ 
026336 026401 6000 OU 

ENP or BlNARY CARD OOU00470 
026337 027220 1020 OJ 
026340 026352 6010 00 
026341 026545 7200 00 
026342 026545 7520 07 
026343 000022 7370 ou 
026344 000000 2360 05 
026345 000022 7360 00 
026346 000022 7330 00 
026347 0000~0 44UO Q2 
026350 000001 0160 QJ 
026351 026215 11~0 00 
026352 021221 1n20 03 
026353 026312 6010 00 
026354 026536 2340 00 
026355 026314 60l0 00 
026356 000000 7200 06 
02~357 000004 6210 02 
026360 000000 2~~0 t1 
026361 000043 7750 oo 
026362 000021 7310 00 
026363 000043 77,0 00 
026364 600000 3150 OJ 

END Of BINARY CARD 00000471 
026365 000000 75~0 11 
026366 oonon4 06lO 03 
U26367 000001 1600 ~J 
026370 026360 0010 00 
026371 026374 11un nu 
Ll26372 027215 1r~ ~j 
LU373 777777 6Gl li(i 

026374 026545 23~ 

Al..GOL.68 

9590 
9591 
9592 
9593 
9c;94 l.2,7 
959 5 
9596 
9'597 
9~98 
9599 
9600 
9601 
96(12 
9~03 ~2.5 

.9604 
9605 LJ 
9606 
9flU7 

9608 
9609 
9610 
9611 
9612 
9U3 
9S14 
9615 
9616 
9617 
9H8 
9619 1..,,3 
9620 
9621 
9,.22 
9(,23 
9624 
9l\25 l..5,7 
9626 
9621 
9~28 
9629 

9630 
9631 
9l1132 
9,,33 
1i!'l34 
~ '> 35 L,'.j. 8 
9"36 
•"'j7 Lo 

ARL 
CMPX2 
TNL 
LXLO 
UR~A 
S8XO 
TZE 
ADO 
ARL.. 
TNZ 
L.DA 
ADX1 
TRA 
CANA 
lNZ 
ORSA 
CMPX2 
TZE 

CMPX2 
TNZ 
1.XL.0 
STCQ 
1,.L.S 
l,.OQ 
QL.S 
I.RS 
SXl,.O 
ADQ 
TRA 
CMPX2 
TNZ 
SZN 
TNZ 
L.XL.0 
EAX1 
L.DA 
AL.R 
ARS 
ALR 
ANA 

STA 
ADX1 
SBXO 
TNZ 
TRA 
CMPX2 
n:z 
L.DA 

PASS 3 

(J' 0 
l'hSKIP,DU 
l, 2 I 5 
O,~L 
u,1 
1,ou 
L. A 
1,uu 
1 
L. 2 t 7 
=0020000,ou 
1, IJIJ 
1..2, 7 
0.1 
1..8 
Oil 
T$0CT,OU 
L. 8 

UULEN,DU 
1.5. 3 
A 
A,07 
18 
01AL 
18 
18 
o,Qu 
1,uu 
L. 2 I 4 
URoW, DU 
I. 5 I 8 
L. F' 
I. 6 
O,QL 
4' (;}U 

0,1 
35 
17 
35 
c:06oOOOlh DU 

0,1 
4, IJU 
1,ou 
L.5. 7 
L.6 
UPP~.ou 
'H:RROR 
A 

SHIFT ~IT TO 8lT POSITION 
IS PATTERN A SKJP TYPE 
NO ... TRANSFER 
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GET NUMaER OF WORDS TO ~ARK IN XR • 3 
MAr<K A W()RI) 
UECRE~~NT NUM8ER er WORDS L.EFT TO MARK 
TRANSFER IF ALL MARKED 
STtP TO NF.XT WORD TO MARK 
SHIFT MARKlNG Bil TO NEXT WORD 
TRANSFE~ IF STlLL IN SAME WORD 
GET BIT FOR FIRST SIT I~ WORD 
AND STEP TO NEXT WQRD IN BlT TABLE 
ANU L.OOP 
SEE lF BIT IS ALREADY SFT 
TRANSFER lF QU POINTS TO MARKED WORn 
SET BIT IN BIT lABL.E 
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SEc lF' ~ARKED WoRn REF'ERS TO ANYTHING 
TRANSFE~ IF woRo OQESN•T REFER TO ANYTHING 

SEt lP POtNTER TO UNION 
TRANSFER IF NOT POINTER TO UNITED MODE 
GET TYPE nr BACK POINTER IN XR • 0 
STORE TVPE OF CURRENT POINTER IN BACK POINTER 
SAVE CURRENT POINTER IN AL 
GET TYPE nF CURRENT WORD IN QL 
MOVE TO QU 
HESTORE CURRENT POINTER WITH NEW TYPE 
STORE BACK POINTER TYPE IN CURRENT WORD 
MAKE CURRENT POINTER POINf TO VALUE OF UNION 
AND GO ~ARK UNITED VALUE 
IS PATTERN A ROW PATTERN 
NO • TRANSfER 
lS THIS VlRST TTME THROUGH MARKING ROUTINE 
TRANSfER If SECOND TIME THROUGH 
GET NUMBER OF DIMENSIONS IN ROW VALUE IN MR • 0 
GET ADD~ESS or FIRST QUAD IN XR .. 1 
GET STATES IN QUAD 
GET ~OW!R Sf ATE lN SIGN POSITION 
SET UPPER ~ALF OF A REGISTER Te ~OWFR STATE 
GET BOTW STATES IN TOP TWO BITS or A REGISTER 
MASK OUT ALL OTHER BITS 

AND RFSTORE IN STATE WORD 
STEP TO NEXT QUAD 
DECREMENT NUMBER OF QUADS LEF"f TO on 
TRANSFER IF MORF TO 00 
GO PRncESS FIRST FLEMENT or ARRAY 
lS PATTERN TYPE A P01NTF.R TYPE 
~n ~ BAO PATTFRN POINTER 
~ET BAC< POINTER IN A REGISTER 



17 I ·~ 0 3 

L2t375 U2654~ /50( 1 O(J 
u2f376 uooo00 23on n2 
u~n377 U26~4~ 75~n 51 
U?t400 u26243 71un ou 
u~t401 026547 0760 OU 
026402 0QOOGO ~3~n Ob 
U26403 U26275 60,0 00 
u?.t404 U26545 ~340 OU 
02f405 0265no 600~ ou 
U26406 oooono 076o oo 
02f 407 026545 72UO O~ 
U26410 uQOOCQ 2210 10 
026411 027220 1010 03 
U26412 026424 6n1n OU 

END OF BlNARY CARD onuOU472 
026413 000001 1760 g3 
026414 oooono 23,n 02 
u26415 026~45 75~n 01 
026416 oooono 6210 Q6 
026417 000000 44lO a~ 
026420 oono~2 737n oo 
u26421 oanooo 63bO 1u 
026422 0000?2 73Jn ou 
026423 026401 7100 00 
026424 026545 23'0 51 
026425 026545 7560 51 
026426 026545 2360 00 
026427 026545 75~0 00 
026430 000000 2200 Ob 
026431 021221 1000 03 
026432 026401 6010 00 
026433 000000 7200 06 
026434 000004 6210 02 
026435 000001 1600 QJ 
026436 026401 6040 OU 
026437 000000 0540 11 
026440 777777 2220 !1 

END or BINARY CARD OOU0047j 
026441 000000 0420 02 
026442 777776 23)0 11 
026443 777775 17~0 11 
026444 000000 1750 11 
026445 000002 7350 OU 
026446 026374 6o5n ou 
02t447 026546 7560 00 
026450 000000 3350 11 
026451 777777 4020 11 
02f 4~2 6Q00~0 23'0 OJ 
026453 uonono 3550 11 
026454 026546 0560 ~1 

963R 
91'139 
9640 
9r,41 !., I 
9642 l,,d 
9f\43 l..~ 
9644 
9645 1..10 
9646 
9647 l..11 
9t'l48 l..11.5 
9649 
9650 
9651 

96!:>2 
9~53 

9654 
9655 
9656 
9657 
9658 
9~59 
9660 
9661 L.12 
9662 
9663 
9664 
91'165 L.13 
9666 
9fl67 
9668 
9669 
9670 
9671 
9ft72 L.X 
9673 

9(174 
9675 
9676 
9671 
9~78 
9679 
9680 
9681 
9682 
9683 
9684 
9685 

ST (J 

1..ur.i 
:;, TA 
TRA 
ADlJ 
~ZN 

TPL 
SZN 
TZE 
ADQ 
LXLO 
l..DX1 
C,;MPX1 
TNZ 

SBQ 
LDA 
STCA 
tAX1 
SXL.1 
LL.S 
EAQ 
~RS 
TRA 
L.DA 
STQ 
L.OQ 
STA 
L,DXO 
CMPXQ 
TNZ 
1,.XL.O 
EAX1 
SBXO 
TMl 
AOS 
1.DX2 

ASX2 
L.DA 
SBA 
SBA 
AL.S 
TPl. 
STQ 
1,.CA 
MPY 
L,nA 
ANSA 
ASQ 

A 

ij I LlU 
A, 1 
1..2 
::, TMSK 
01WL 
L.2,4 
A 
L.Al 
1,1,QL 

A 
o.o 
nuu:N, ou 
l,.12 

11 IJU 
0 I QlJ 
A1 07 
0, CJL 
0' (altJ 
18 
o,o 
1A 
l.,A 
A, l 
A,l 
A 
A 
0 dJL 
URow. Du 
I. 8 
01 0L 
4 ' (.llJ 
11 DlJ 
1..8 
011 
.. 1, 1 

0 .CJ u 
.. 2f1 
-~.1 
0.1 
2 
1,.6 
b 
0,1 
•1 a1. 
s06ooooo,DU 
0,1 
b. l 

PAGF 

SfQH~ CJR~~Nl POINTf~ A~ qACK PO!NTFH 
G !:: T N f: w I->() I~' n: R AS CU f~ k f= i\i T P ()INT I: R 
STUH~ NE~ M~An OF BACK PUINTEH CHAIN 
GO CONSIDER NF~ STRU~TURE 
~TcP aOTH ADDRl:SS ANU TAG OF CURRFNT POI~TER 
SE!: IF AT END OF PATT~RN 
TRANSFER IF NOT AT ENn OF PATTERN 
SE~ IF BACK POINTER IS ZERO 
TRANSFER IF MARKING ls COMPLETE 
RESTORE POINTER TO B~GINNING OF STRUCTURE 
ijET TYPE POINTER JN tiACK POINTER IN XR - O 
~ET TYPE IN XH - 1 
!S IT A UNIT~D TYPE 
TRANSFER IF NOT UNJTl:D TYPE 

MAKE CURRENT POINTER POINT TO MFAD OF UNION VALUE 
GET CURRENT VALUE TYPE IN AL 
STORE TVPE IN BACK POINTER TYPE 
GET TYPE OF CURRENT POINTER IN X~ • 1 
AND STORE TYPE !N CURRENT VALUE 
SAVE CURRENT POINTER !N AL 
GET TYPE rROM ~ACK POINTER IN QU 
GET CURRENT POINTER AND TYPE IN Q RFGISTER 
GO TO CONTlNUE MARKING STRUCTURE 
GET OLD BACK POJNTEH IN A REGIST~R 
RESTORE OLD FOREWARO POINTER 
MAKE 9ACK POINTFR CURRENT POINTE~ 
SET NEW HEAD OF BACK POINTER CHAIN 
GET PATTERN FOR CURRENT WORD IN XR - 0 
IS IT A ROW TYPE PATTERN 
NO • STEP TO NEXT WORD TO MARK 
GET DJMENSION IN XR ~ O OF ARRAY 
GET PMINTER TO FIRST QUADRUPLE IN XR ~ 1 
DECREMENT NUMBER or QUADRUPLES LEFT 
TRANSFE~ If NO QUADRUPLES LEFT 
lNCREME~T PLACE av ONE 
GET STRIDE IN XR • 2 

INCREMENT CURRENT P01NTF.R SY STRIDE 
GET UPPER ~OUND IN A REnISTER 
SUbTRACf LOWER ROUND 
SUbTRACT cuRRENr PLACE 
~~IFT OUT STATE BITS 
TRANSrE~ If PLACE rs IN BOUNDS 
SAVE rO~EWARD POINTER 
GET ~CU·L•1, IN Q REGISTER 
MULllPLV BV STRJUE 
GET MAS~ FOR STATF BITS 
L~HO OUT PLACE FXCEPT FOR STATE SITS 
RESTORE ARRAY POINTER TO START Of cnLUMN 
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R PASS 3 

l.l26455 026546 2360 00 9686 L.DQ B RESTORE CURRENT POINTER IN Q REGISTER 
026456 0000!'14 0610 o.s 9687 AOX1 4 1 UtJ ST~P TO NEXT OUAORUP~E 
U26457 000001 16UO 03 9688 SBXO 1,ou DECREME~T NUMBER OF QUAO~UP~ES LEFT 
026460 026437 6 Q!)O 00 9689 TPL. L.X TRANSFER IF MORF QUADRUPLES 
026461 026536 2340 00 9690 SZN l,S SEc IF FIRST TlME MARKING 
026462 026466 6010 OU 9~91 TNZ L. x1 TRANS~ER tr SECOND TIME THROUGH 
lJ26463 000004 44.SO 02 9692 SXL.3 4 1 !.llJ STORE L.!NK TO THIS DESCRIPTOR 
026464 000004 62.SO 02 9693 EAX3 4, QlJ AND GET NEW HEAD CHAIN PO!NTER lN XR • 3 
026465 026401 71, 0 0 go 9~94 TRA L.8 GO CONTINUE MARKING 
026466 000000 7200 06 9695 L.X'l 1,.XL.O 01QL GET DJMENSJON or ARRAV IN XR • 0 

ENU Of BINARY CARO 00000474 
026467 000004 6210 ~2 9696 EAX1 4,Qu GET POl~TER TO FIRST QUAD lN XR • 1 
026470 000001 1610 OJ 9697 t.,X2 SBX1 1, OU DECREMENT NUMBER OF QUADS ~EFT 
026471 026401 6040 OD 9698 TMl 1..8 TRANSFER If NO MORE QUADS 
026472 000000 ~3:>0 u 9trl99 L.OA 0.1 GET STATES OF QUAD IN A REGISTER 
026473 000042 7310 00 9700 ARS 36"2 RESTORE IN PROPER PL.ACE IN STATE WORD 
026474 026,47 J'l')O 00 9701 ANA STMSK ZERO OUT OT~ER BITS WJTH 000001oooon1 MASK 

026475 000000 75~0 u 9702 STA 0,1 AND RESToRE lN STATE WoRD IN QUAD 
026476 000004 0610 G3 9103 ADX1 4,0u STEP TO NEXT QUAD IN ARRAY 
U26477 026410 ltOO no 9704 TRA L.X2 AND 1,.00P 
026500 026536 2340 OQ 9'105 L.A1 SZN I.., . ~S THJS FIRST TtME THROUGM MARKING ROUTINE 
026501 021212 6010 oo 9106 TNZ Gi RANSFER TO Cl..EANUP lf SECOND TIME THROUGH 
026502 000000 6230 \3 9707 tAX3 013 SEE !F ANV ARRAVS TO MARK 
026503 026550 60Q0 DO 9108 l..A2 TZE C,5 TRANSFER IF NO MORE ARRAYS TO MARK 
026504 000002 2360 \J 9109 l.DQ 213 GET UPPER BOUND OF ARRAV 
026505 000001 11~0 \.S 9110 SBQ 113 SUBTRACT LOWER ROUND or ARRAY 
026506 000001 0760 Q1 9711 ADQ l1DL GET NUMBER or VAi.iD SUBSCRIPTS IN ARRAY 
026507 000003 4n:c!O 13 9'12 MPY 3,3 MU~TIPL.~ BY STRIDE 
026510 026534 60(J0 '10 9113 TZE l.A4 TRANSrE~ If ARRAY 1s VACUOUS 
026511 000000 23!)0 1.S 9714 L.DA 0,3 GeT POINTER TO rlRST ELEMENT OF ARRAY lN AU 
0265l.2 000000 63,0 01 9115 EU (J, AU ZERO OUT Al.. 
02651.3 021210 1750 00 9116 SBA MB ASE SUBTRACT RASE or MARKABLE MEMORY 
026514 771777 6040 QO 9117 TMI UiRROR POINTER IS OUT 0, RANGE 

ENO or BINARY CARD 00000'75 
026515 Oo0015 n'o oo 9118 Al.R 18w5 GET B!T TABLE WORD IN AL 
026516 000000 6UO e5 9719 EAX1 01AL GET WORD ADDRESS IN XR • t 
026517 021200 0610 OU 9120 ADX1 &ITT MAKE AOeRESS ABSOLUTE 
026520 000015 77:>,0 DO 9121 ARL. 18•5 GET BJT POS!TJON !N AU 
026521 000000 6200 u 9'22 eAXO 01AU ANO PUT IN XR w O 
026522 020000 2350 n 9123 1..0A •0020001,DU GET A BIT 32 BITS FROM RIGHT END or WO~D 
026523 000000 1110 to 9724 ARI.. o.o SMIF"T 8V BIT POSITION 
026524 000000 25~0 u 9'25 t,A3 ORSA 0,1 ANO OR !NTO BIT TABLE 
026525 000001 1160 DJ 9126 SBQ 1,ou DECREMENT NUMBER OF WORDS 1,,Ef,. TO MARI< 
026526 026534 6000 ,0 9127 TZE L.A4 TRANSrE~ 1r NO MORE WOROS TO MARK 
026527 000001 7710 00 9728 ARl. 1 S~IFT fO NEXT BIT 
026530 026524 602,0 00 9729 TNZ L,AJ TRANSrE~ lf STILi.. IN SAME WORD 
026531 020000 23~0 ~J 9130 L.DA •Oo2oooe,ou GET BIT AT START OF NEW WORD 
026532 000001 0610 03 9131 ADX1 1,ou AND STE~ TO NEXT WORD IN BIT TABLE 
026533 026524 7100 00 9732 TRA L.A3 GO CQNT!NUE MARKING 
026534 000004 7230 13 91;n l,.A4 L,XL3 4,3 GET POINTER TO NEXT ARRAY TO MARK 
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r< PASS 3 

li2t-535 026~('13 7tU0 OU 9734 TRA ~A2 ANU L.OOP 
0265.S6 (J 0 0 0 () 0 oounu~ 9735 I,..~ ZE-HO 
OU-537 UQOOl'JO onuouo 97J6 GI-' ZERO 
026540 uQOOflO oounuo 9737 GL) ZERO 
U26541 026537 0?.6542 9738 llMARK ZERO GP,•+1 
026542 027216 OOU'lUO 9739 ZERO UWPTR 

ENU or BlNARY CARD 0000U476 
026543 027216 oooouo 9740 ZERO T'liWPTR 
026544 777775 777776 9741 ZERO .. 2•11•2 
026545 000000 000000 9'42 A ZERO 
026546 000000 OOOOUIJ 974:5 ~ ZERO 
026547 000001 000001 9744 Sf~SK ZERO 1.1 
026550 004000 63'40 07 9145 c,i; 1,,0 l s04ooo,DL MASK OUT OVERF~OW FAULTS 
026551 026753 4i;o o oo 9146 STZ CF JNlTlAl..IZE FIRST TIME 'LAG 
026552 026750 4500 00 9747 STZ CN ZERO ~ENGTH or RELOCATION TABLE 
026553 021200 2210 OU 9748 ~DX1 BITl' GET POINTER TO START OF BIT TABLE 
026554 000001 Hi10 03 9149 SBXt 1,ou cNTER ~OOP PROPERLY 
026555 ()26602 7100 00 9150 TRA C4 ANO GO COMPACT 
026556 026761 2210 OU 9151 C1 L.OX1 CP-2 RESTORE POlNTEH TO P~AC~ IN BIT TABLE 
026557 026760 4110 00 9152 L.OE CE2 RESTORE E REGISTER 
026560 026154 2370 00 9153 1,.0AQ CAQ RESTORE AO REGlSTER 
026561 026573 1iuo ao 9154 TRA C3 ANO GO ENTER BIT SCAN LOOP 
026562 000002 0610 OJ 9155 C2 A0X1 2,uu STcP TO NEXT WORD PL.US ONE IN BIT TABl..E 
026563 027207 1010 OU 9756 CMPX1 MTOP is T~ts TME TOP WORD IN THE BIT TABLE 
026564 026763 60UO 00 9157 TZE At TRANSFE~ If YES • DONE COMPACTING 
026565 000001 1610 OJ 9158 SBX1 1. PIJ MAKE XR ~ 1 PO!NT TO NEXT WORD IN BIT TABl,,E 
026566 000000 23!:10 11 9159 1.0A 0.1 GET BIT TA8l,,E WORD IN A REGISTER 
026567 000001 23~0 u 9160 l,,OQ 1.1 GET f0LL.0Wl~G WORD IN Q REGISTER 
U2657o 000004 73b0 00 9761 QL,S 4 MOVE BITS IN Q NEXT TO 8ITS IN A 

END or BINARY CARO OOU0UH7 
026571 000004 7370 00 9162 L.l.S 4 L.EfT JUSTlfY BITS IN AQ REGISTER 
026572 476000 4UO OJ 9163 L.DE •·97B25 1 DU GET E R!GISTER SET TO UNDERFLOW lN 32 BITS 
026573 000000 5130 00 9164 C3 PIO SMlFT AQ l..EFT To NeXT Bil TRANSITION 
026574 026562 6150 00 9165 TEU C2 TRANSrE- IF NO TRANSITION lN WORD 
026575 026562 60UO 00 9166 TZE C2 TRANSFE~ If NO TRANSITION lN WORD BFCAUSE ZERO 
026576 026756 4560 OU 9167 STE CE1 STORE BIT POINTER fOR ZERO/ONE TRANSITION 
026577 026757 7-110 00 9?68 STX1 CP1 STORE WORD POINTER POR ZERO/ONE TRANS!TlON 
026600 400000 67!j n '3 9?69 ERA •04oooon,ou fL.1P s1sN BJT To EL.tMfNATE TRANS1T10N 
026601 026610 7100 00 9770 TRA C5 ANO QO ENTER BIT SCAN LOOP 
026602 000001 0610 03 9771 C4 ADX1 1.LlU STEP TO NEXT WORD IN BIT TABLE 
026603 oonooo 23,0 11 9772 L.DA Oal GST BIT TAB~E WORD lN A REGISTER 
026604 000001 2360 11 917'3 ~OQ 1•1 GET ~01,.~0WSNG wo~n IN Q REGlSTiR 
026605 000004 7:560 OU 97H Ql,.S 4 MOVE BITS lN Q NEXT TO RlTS JN A 
026606 000004 7370 OU 9175 1..1..s 4 ~EFT JUSTl'V BITS IN AQ RiGlSTER 
026607 476000 4UO 03 9'176 L.OE ••97825,0U GET E ~EGISTER SET TO UNDERFLOW IN 32 BITS 
026610 000000 ,130 00 9177 C5 F"NO SMlfT AC 1..erT To NEXT BIT TRANSITION 
0266:1.1 0266n2 ei1:;0 00 9778 TEU C4 TRANSPE• !F NO TRANSITION !N WORD 
026612 02661'2 6000 QO 9179 TZE C'4 TRANS~ER I~ NO TRANSITION IN WORD BECAUSE ZERO 
026613 026760 4560 oo 9180 STE CE2 STORE BIT POlNT~R roR ONEIZERO TRANSITION 
026614 026761 7410 OU 9181 STX1 CP2 STORE WORD POINTER fOR ONE/ZERO TRANSITION 



026615 4QOOOQ 67~n nJ 
U26616 026/54 7570 00 

ENU Or BlNA~Y CARD ooonu4/8 
026617 026761 2360 ou 
U266~0 U27200 17b0 00 
026621 000007 73b0 OU 
026622 777600 0760 OJ 
02~623 U26747 7560 OU 
02~624 026760 2360 OU 
026625 000012 73~0 oo 
020626 uooo~o 5330 ou 
026627 027210 0160 OU 
0266Jo 026753 2340 oo 
026631 026644 6010 00 
026632 026747 0760 00 
026633 026745 7560 OU 
026634 000000 6240 g~ 
026635 027204 1160 00 
026636 026640 60~0 OU 
02663/ 0272n4 2360 OU 
026a4o 027202 7560 ou 
026641 027203 7560 OU 
026642 026753 1500 oo 
026643 026556 7100 00 
026641 026747 0560 oo 

END O~ BlNARY CARD OOOOU479 
026645 026757 2360 00 
026646 027200 1760 oo 
026647 0Q0005 7360 oo 
026650 777600 0760 QJ 
026651 026746 7560 oo 
026652 026756 2360 DU 
026653 000012 1320 no 
026654 OQOOOO 53JO 00 
026655 027210 0760 DO 
026656 026746 0560 oo 
026657 026746 2220 00 
026660 oooono 7420 14 
026661 026745 2210 ou 
026662 oooono 4410 i4 
U26663 026750 0540 00 
026664 000000 6230 1c 
026665 oooono 2~~0 11 
U26666 000000 2360 12 
026667 000000 7560 11 
026670 oooono 75~0 12 
026671 000001 0610 gJ 
026672 oaoon1 06~o OJ 

ENU UF BINARY CARD ooono•~o 
026673 v26747 1020 oo 

9782 
9783 

9784 
9785 
9786 
9167 
978A 
9789 
9190 
9791 
9792 
9793 
9794 
9795 
9196 
9797 
9"J'9A 
9;'99 
9~00 
9~01 C!:l,2 
9"02 
9~03 
9804 
9~05 c~.5 

9e!06 
9~07 

9"0B 
9SQ9 
9"10 
9611 
9~12 

9~13 
9~14 

9~15 
9~H> 
9B17 
9R18 
9S19 
9"20 
9A21 
9A22 Co 
9R23 
9R24 
9~('5 

9~26 
9q27 

l..Ou 
SRQ 
GlLS 
ADQ 
STQ 
LDQ 
UkS 
NEGL 
ADQ 
srn 
TNZ 
ADQ 
STQ 
EU4 
CMPQ 
TNC 
I. DQ 
SiQ 
S'IQ 
S'l'C2 
'fRA 
ASQ 

l,.OQ 
SBQ 
QLS 
ADQ 
S'fQ 
L.DG 
QRS 
NEGL. 
ADQ 

•SQ 
j.OX2 
s; TX?. 
I.DX! 
s; )( L.1 
AOS 
EU3 
LOA 
l,.OQ 
STQ 
STA 
ADX1 
ADX2 

PASS 3 

:04QOOQO,OU 
CA(,) 

CP2 
~I TT 
5 
•97 .. .32+1,DU 
cc 
CE2 
18"'8 

MBASI~ 

CF 
C5,5 
cc 
CA 
u. QlJ 
SMA)t: 
C5j2 
SMAX 
SHU l V 
?4P 
Cr 
Ci 
cc 

CP1 
~!TY 
5 
o97a32"t~ou 
CH 
CE1 
1Bill8 

MBAsr: 
CR 
CB 
o,4 
CA 
0,4 
CN 
Ou2 
Ool 
0.2 
0.1 
0,2 
1,ou 
1 t Dll 

cc 

PAGE 

r~lP Sl~N BIT To FLIMtNATE TRANSITION 
SAVE CU~R~NT AQ RFGISTER 

~ET WOR~ POINTER FOH ONE/ZERO TRANSITION 
SUBTRACT ADnRESS Or BASF Or BIT TABLE 
MULTIPLY BY 3~ 
ADD CORRECTION FACTOR 
AND STO~E IN ENO Of NEEDED AREA POINTE~ 
GET ~JT PCINTER FOR ONE/ZFRO TRANSITION 
MOVE TO QLJ 
AND NEGATE 
ADU BASE OF MARKABLE McMORY 
IS THIS THE FIRST TRANSITION roUNo 
NO • TRANSrER 
ADD TO GET FND OF NEEDED AREA 
YES ,. STORE AS END OF COMPACTED MEMORY 
AND PUT JN RELOeATION TABLE END POINTER 

221 

SEE lr STACK/HEAP 90UNOARV IS JN FIRST BLOCK 
TRANSF'ER IF' NOT 
GET OkD SMAX AS NEW SMAX 
AND STORE GUESS FOR STACK1HEAP DIVISION 
~ND STO~E AS BASE OF HEAP 
SET F~AG INOlCATlNG NOT FIRST TIME THROUGH 
AND LOOP 
AND ADD TO END or NEEDED AREA pOlNYER 

GET WORO POINTER FOR ZERO/ONE TRANSITION 
SU~TRACf ADDRiSS or BASE Of BIT fABlE 
MUL.Tp>L,V BY 32 
ADD CORRECTION FACTOR 
AND 5TORE IN START OF NEEDED AREA POINTER 
GET BIT POJNTER FOR ZfRO/ONE TRANSITION 
MOVE 'fO QU 
AND NEGATE 
ADU BAS~ Of MARKABLE MEMORY 
AND ADD TO START OF NEEDED AREA POINTER 
GET POINTER TO ADDRESS or BLOCK To BE MOVED 
AND STO~E IN TABLE Of OLD AND NEW ADDRESSES 
GET NEW ADDRESS or BLOCK IN XR ~ 1 
AND STO~E IN TARL.E OF OLD AND NEW ADDRESSES 
INCREMENT LENGTH OF TABLE 
SAVE AD~RESS Of B~OCK TO BE MOVED IN XR • 3 
GET WORD AT NEW ~OCATION IN A 
GET WORD AT OLD L.OCATJON !N Q 
STORE OL.D WORO !N NEW LOCATION 
SfORE NEW ~ORO IN OLD LOCATION 
STEP TO NEXT WORD 
STtP TO NFXT WORD 

SEE ir ALL or ~LOCK HAS BEEN SWAPPED DO~N 



02t674 026665 
026675 027204 
026676 U26746 
026677 U26706 
026700 027202 
026701 027203 
02002 026747 
0267u3 U26706 
026704 027202 
026705 027203 
026?06 U26746 
026707 026745 
026710 026762 
026711 026747 
026712 026745 
02611.3 026762 
026714 026751 
0261l5 026762 
02671,6 026745 
02671.7 026745 
026720 000000 

END Or BlNARY CARD 
026721 000000 
026722 026150 
026723 026751 
026124 026730 
026?25 Ot>67'5Q 
026726 000022 
026727 026733 
026730 026752 
026731 026751 
026732 026752 
026733 000010 
026134 026556 
026135 001400 
026736 000001 
026737 000000 
026740 000000 
026741 000000 
026742 000001 
026743 026?:57 
026744 026556 
026745 000000 
026746 000000 

END or BINARY CARD 
026?47 000000 
026750 000000 
026751 000000 
026752 000000 
026753 oooono 

6010 Ou 
22on ou 
loun nu 
6020 oo 
7420 OU 
741,0 OU 
16Un 00 
60.Sn ou 
0400 OU 
0400 00 
2220 no 
l.620 00 
7420 OU 
2360 00 
l,760 oo 
5060 00 
75~0 00 
40~0 OU 
0'60 OU 
7410 00 
6240 u 
OOU004tu 
6250 02 
72on oo 
1600 ou 
6050 gg 
2350 00 
7350 00 
7100 00 
74UO 00 
2350 00 
0640 oo 
7710 00 
6ouo oo 
6200 05 
1?!>0 07 
5602 01 
2360 1.' 
7'560 14 
17~0 CJ 
6050 DO 
710'1 00 
00000; 
000000 
00001J4S2 
OOUOOQ 
OOOOOG> 
onoouo 
000000 
000000 

ALGC'l~68 

9829 
9~30 

9A31 
9~32 
9~3~ 

9~34 
9~35 

9~36 
9,,37 
9838 
9R39 C6,4 
9~40 

9A41 
9.,42 
9R43 
9~44 

9645 
9B46 
9~47 
9B48 
9!'49 

9B50 
9R51 
9q52 
9e53 
9B54 
9q55 
9A56 
9857 Cl 
9858 
9A59 
9A60 CS 
9!\61 
9B62 
9863 
9R64 C~ 

9R65 
9B66 
9B67 
9R68 
9A69 
9R70 CA 
91\71 Ctf 

9872 cc; 
9R73 CN 
9A74 CH 
9R75 CT 
9"'76 c~ 

TNZ 
L.DXO 
CMPXO 
TNC 
STX2 
STX1, 
S8XO 
TRC 
ASXO 
ASXO 
1.DX2 
SBX2 
STX2 
L,DQ 
SBQ 
DIV 
STA 
MP.V 
ADQ 
STX1 
E:AX4 

EAX5 
L.Xl.O 
SBXo 
TPL. 
L.DA 
Al,,S 
TRA 
STXo 
L.DA 
ADX4 
ARL. 
TZE 
~AXO 
SBA 
HPDX 
L,OQ 
STQ 
SBA 
TPL. 
TRA 
ZERO 
ZERO 

ZERO 
ZERO 
ZERO 
ZERO 
ZERO 

~ASS 3 

Cf> 
SMAX 
CB 
C6 1 4 
SHDJV 
HP 
cc 
C6 1 4 
SHOIV 
HP 
CB 
CA 
CBA 
cc 
CA 
CBA 
CR 
CBA 
CA 
CA 
0,1 

o,CJu 
CN 
CR 
C7 
CN 
18 
CA · 
CT 
CR 
CT 
8 
c1 
768; AL 
l1DL 
11 
015 
014 
1.cu 
C9 
c1 

TRANSFER I~ MORF TO SWAP 
uEl O~D STACK/HFAP DIVISION 

PAGE 2::>2 

SEc lF B~LOW CURRENT BLOCK THAT WAS MOVED 
TRANSFE:R tF YES 
STORE GUESS FOR 01.D STACKJHEAP DIVISION 
STORE GUESS FOR NEW STACK/HEAP DIVISION 
SE~ IF STACK HEAP DIVISION wAS JUST MOVfO 
TRANSFE~ Iii NOT 
ADJUST GUESS FOR OLD STACK/HEAP DIVISION 
ADJUST GUESS fOR NEW STACK/HEAP DIV!SION 
GET ADD~ESS OF START OF RLOCK f N XR ~ 2 
SU~TRACT MOVE ADDRESS TO GET DISTANCE MOVED 
AN0°STO~E DISTANCE MOVED 
GET ADD~ESS Of TOP Of OLD BLOCK 
SU~TRACT MOVE ADDRESS 
UlVIDE BY MOVE DISTANCE TO SEE HOW TABLE MOVED 
SAVE REMAINDER 
GET DISTANCE FIRST WORD OF TABLE WAS MOVED 
GET ABSOLUTE ADDRESS OF NEW Sf ART OF TABLE 
STORE ADDRESS or F.ND OF MOVED BLOCK 
GET ADDRESS or NEW BASE OP TABLE IN XR - ~ 

GET ADDRESS OF START Or TAB~E IN XR ~ 5 
GET L.~NGTH OF TABLE IN XR • O 
SU~TRACf LENGTH OF FRAGMENT AFTER FIRST WORD 
TRANSFE~ If TABLE IN TWO F~AGMENTS 
GET ~ENSTH or TABLE lN AL 
MOVE TO AU 
GO TO MOVE ENTIRE TABLE DO~N 
STORE secOND rRAGMENT LENGT~ lN MEMORY 
GET NUM8ER Of WORDS TO MOVE IN AU 
GET POINTER IN XR - 4 WHERE TO MOVE TO 
POSfTION WORD COUNT roR REPEA' 
TRANSrE~ If NOTHING TO MOVE 
GET LENS'H or INITIAL MOVE JN XR - ~ 
MAKE LQOP COUNT PROPERLY 
MOVE 
fROM FlRST TAB~E FRAGMENT 
TO OTMER rRAGMENT I' ANY 
SEE IP ANOTMER 256 WORD B~OCK TO MOVE 
TRANSre~ tr MORE TO MOVE 
GO TO CONTINUE COMPACTING 



0~6754 

026754 oooonooonuou 
026755 oooonoooouou 
026756 oooono oououo 
0267?7 000000 000000 
026760 oonono onoouo 
026761 conono oououQ 
026?62 oooono 000000 
026763 oonono 6340 01 
026764 026745 23'0 oo 
026765 027210 17'0 oo 
026766 027176 l5;0 OU 
026767 000005 7710 OU 
026770 777777 07'0 07 
026771 000002 63'0 01 
026772 027176 05'0 00 
026773 027211 23'0 OU 
026774 000005 7710 00 

END or BlNARY CARO uouou•~3 
026775 777777 07'0 07 
026776 027211 07'0 oo 
026777 000022 7710 00 
027000 026750 1150 90 
~27001 027003 60'0 OU 
027002 026750 2350 00 
027003 000002 6250 05 
027004 027176 06'0 00 
027005 027210 06'0 00 
027006 003777 06~0 03 
027007 776000 36,0 Q3 
0270t0 027207 lO'O OU 
027011 027021 6000 00 
027012 002000 1650 QJ 
027013 027207 10'0 OU 
027014 027021 6000 00 
027015 027207 7450 DO 
027016 5000n6 0010 QU 
027017 000000 6250 15 
021020 777777 6010 00 
027021 027207 2360 00 
021022 021210 1760 no 

ENU or BINARY CARD 00000464 
027023 U00300 0760 03 
027024 0QOQ41 ~060 Q7 
027025 777775 6210 Q2 
027026 027201 7410 OU 
027027 027207 2210 00 
027030 027201 1610 00 
027031 027200 7410 00 
027032 000003 1610 Q.S 

ALGOL68 

9877 
9R7A CAQ 

91!79 Ct:t 
9q90 Gl-11 
9861 Ct:2 
9B82 CP2 
9A83 Cl:U 
9~84 Al 
9885 
9R86 
9E'87 
9888 
9R89 
9~90 
9891 
9R92 
9e93 

9894 
9B95 
9R96 
9891 
9"98 
9899 
9900 A2 
9901 
9902 
9903 
9904 
9905 
9906 
90Q7 
9908 
9909 
9910 
9H1 
9912 
9913 
9914 A.S 
9~15 

9916 
9911 
9918 
9919 
9920 
9921 
9922 
9923 

cVEN 
OCT 

lEHO 
lF=RO 
ZEf.iO 
ZERO 
ZERO 
L. o I 
L,OA 
SBA 
STA 
ARL. 
ADA 
EAA 
ASA 
I.DA 
ARL. 

ADA 
ADA 
ARL. 
CMPA 
lPL. 
L.DA 
EAX5 
ADX5 
ADX5 
ADX5 
ANX5 
CMPX5 
TZE 
SBX5 
CMPX5 
TZE 
STX5 
MME 
EAX5 
TNZ 
L.DQ 
SBQ 

AOQ 
DIV 
EAX1 
STX1 
L.DX1 
SAX1 
STX1 
SBX1 

PASS 3 

o,o 

010L 
CA 
MBASE: 
AT 
5 
•11DL. 
21AU 
AT 
HEQ 
5 

•11 DL. 
HEQ 
18 
C,:N 
A2 
CN 
21AL 
AT 
MB ASE 
20471DU 
"'1024,0U 
MTOP 
A3 
l.0241DU 
MTOP 
A3 
MTOP 
M$MREQ 
o,5 
$ERROR 
MTOP 
MBASE 

:>•32+321DU 
33,oL. 
.. 3, au 
BI TL 
MTOP 
~ITL 
~ITT 
3 1 0U 

PAGE 

RESET OVERFLOW MASK 
GEl POI~TER TO FND OF COMPACTED STORAGE 
SUBTRACT BASE or CO~LECTABLE MEMORY 
SAVE L.~NGT~ OF COLLECTABLE MEMORY 
DIVIDE ~ENGTH ~y 32 
ROUND UP 
AND ADD 2 fOR HEAD AND TAIL Of BIT TABLE 
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ANO ADD BIT TABLE LENGTH TO COLLECTABLE LENGTM 
GET NUM8ER Of WORDS REQUESTED IN AU 
DlVIOE av 32 POR AS$0CIATEB BIT TABLE LENGTH 

ROUND UP 
ADD NUMBER Of WORDS REQUESTED TO B1T TABLE LENGTM 
MOVE TOTA~ kENGT~ TO AL 
IS TMtS LARGER THAN SPACE FOR RELOCATION TABLE 
TRANSrER If ~ARGER 
GET ~ENGTH ~EEOEO FOR RELOCATION TABLE IN A~ 
GET MAX!MUM LENGTH IN XR • 5 
ADD ~EN~TM NEEDED FOR COMPACT MEMORv AND BITS 
ADD BASE AODRF'.SS 
ADD 11< AND ROUNT'.1 UP 
HOUND TO 1K BOUNDARY 
lS TMJS CURRENT MEMORY SIZE 
YES • T"ANSfER - NO REQUEST 
GET SIZE NEeDED IN XR • 5 
lS TMlS CURRENT MEMORY SIZE 
yES • T~ANSrER - NO REQUEST 
STORE N!W MEMORY SIZE 
AND REQUEST MORE OR LESS MEMORY 
SEE 1 F' WE GOT 1'f 
NO ~ F'ATA~ ERROR RAN OUT OF MEMORy 
GET NEW TOP OF' MEMORY IN QU 
SUBTR•CT BASE or OO~LECTABLE MEMORY 

ADD rive BIT TABLE WORDS AND ROUND UP 
GET NEW BIT TABLE LENGTH IN QU 
PUT NEW BIT TABLE LENGTH IN XR • 1 
ANP STO~E JN BIT TAB~E LENGTH 
GET ADDRESS OF TOP or MEMORY 
SU8TR4CT BJT TABLE LENGTH TO GET TOP OF HEAP 
ANO STORE AS BJT TABLE AASE 
GET NEW TOP OF HEAP ADDRESS IN XR • 1 



END 

027033 026745 22~n ou 
u?.70J4 021203 1020 ou 
027035 027045 60U0 OU 
0270J6 000001 1610 a~ 
027037 000001 16~0 OJ 
027040 000000 23~0 11 
021041 000000 2360 tc 
027042 000000 7560 11 
027043 000000 75~0 12 
027044 027034 7100 oo 
027045 027204 7410 oo 
027046 027204 2360 ou 
021047 021203 176n ao 
027050 027176 7560 00 
or BINARY CARD ooooo•s5 
027051 026745 2360 oo 
027052 027203 l760 00 
027053 027176 5060 00 
027054 027177 75;0 OU 
027055 027203 01'0 ou 
027056 000000 6210 01 
027057 027176 23>0 OU 
02;060 027177 17'0 00 
027061 000022 7710 oo 
027062 026750 11;0 00 
021063 027065 6040 00 
021064 026750 ~3;o oo 
027065 000022 7350 00 
027066 0271?6 7~'0 OU 
02706? 026?50 7220 ou 
021010 027203 0620 00 
027071 027176 1620 00 
021012 000010 1110 no 
027073 021104 6000 00 
027014 001400 6200 0, 
027075 000001 11;0 07 
021016 000000011uo1 
0, BINARY CARD 000004ij6 
027077 000000 56U2 01 
021100 000000 23b0 11 
021101 oooono 7560 ~c 
027102 000001 11'0 ~J 
027103 027077 60;0 ou 
027104 026750 7210 oo 
027105 027203 0610 oo 
027106 021202 2220 00 
021101 oooono 7420 11 
027110 027203 2220 OU 
021111 000000 4420 11 
027112 600000 33'0 07 

9¢24 
9Q25 A4 
9926 
9927 
9928 
9Q29 
9930 
9931 
9932 
9933 
9934 A5 
9035 
9936 
9037 

9938 
9939 
9940 
9941 
9942 
9943 
9044 
9945 
9946 
9941 
9948 
9049 
9950 A6 
9051 
9952 
9e;53 
9954 
9055 
9956 
9957 
9Q58 

9959 A7 
9060 
9961 
9962 
9963 
9964 A8 
9965 
9966 
9967 
9968 
9969 
9970 

(..OX2 

Cf~PX2 

f Zc 
~HX1 
SHX2 
l.,OA 
l.DQ 
Sl'Q 
STA 
TRA 
STX1 
l,.DQ 
SRQ 
STQ 

l.,DQ 
SBQ 
DIV 
STA 
ADA 
EAX1 
L,DA 
S~A 
ARL. 
CMPA 
TMI 
l..DA 
Al..S 
STA 
1.,XL.2 
ADX2 
S8X2 
ARI. 
TZE 
EAXO 
SBA 

RPDX 
l.DQ 
STQ 
SBA 
TPL. 
1.,Xl.1 
ADX1 
L.DX2 
S'T'X2 
L.DX2 
SXL.2 
I.CA 

PASS 3 

CA 
HP 
A5 
1,ou 
1,ou 
0.1 
0.2 
0 1 l. 
CJ' 2 
A4 
SMAX 
SMAX 
HP 
AT 

CA 
HP 
AT 
AR 
HP 
0, AU 
AT 
AR 
18 
CN 
A6 
CN 
18 
AT 
CN 
HP 
AT 
8 
AB 
768;AL 
l1DL 

I 1 
0.1 
012 
1,ou 
A.7 
CN 
HP 
SHOIV 
011 
HP 
0,1 
•06ooooe,DL. 
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GET ADDRESS OF TOP OF COMPACTED ~FMORY IN XR - 2 
HAS ALL OF Hc•P ~~EN SWAPPED UP 
TRANSFER IF YF.S 
DECREME~T N~W POINTER 
UECREME~T OLD POINTER 
GET 1'\IEW WORD 
GET OL.D WORn 
A1\JO SWAP 
ANO SWAP 
ANO GO ~COP 
STORE LAST ADDRESS MOVED TO AS NEW HEAP 
GET o~o HEAP ADDRESS IN Q 
SUBTRACT NEW ADDRFSS TO GET DISTANCE SWAPPED 
STORE DISTANCE S~APPEO 

GET fOP OF O~D COMPACT SPACE 
SU8TRACf BASE OF PART MOVED 
GET RELATIVE ADDRESS Of START OF RELOCATION TABLE 
AND STORE lN AR 
MAKE STARTlNG ADDRESS ABSO~UTE 
GET STARTING ADDRESS FOR MOVE JN XR ~ 1 
GET OtSfANCE SWAPPED JN A 
SUSTRACT OFFSET fOR START OF RELOCATION TABLE 
MOVE POSSIBLE NUMRER OF WORDS TO MOVE TO AL 
SEE lF MORE THAN LENGTH OF RELOCATION TABLE 
TRANSrEA tF ~ES5 
GET NUMBER Of W~RDS TO MOVE ON AL 
MOVE MOVE ~ENGTH TO AU 
ANO STO~E IN TEMP 
GET ~EN~TM Of RE~OCATION TABLE IN XR • 2 
GET POINTER TO ENO Of MOVE IN XR - 2 
SUBTRACT MOVE ~ENGTM TO GET DESTINATION ADDRESS 
POSITION COUNT POR REPEAT 
TRANSPE~ If NOTHING TO MOVE 
GeT COUNT ANO A AND 8 BITS IN XR • n FOR MOVE 
MAKE ~OOP COUNT PROPERLY 

MOVE 
f ROM TO, rHAGMENT 
NEXT TO LOWER FRAGMENT 
SEE IP ANOT~ER BLOCK OF 256 WORDS TO MOVE 
TRANSPE~ IF MORE TO MOVE 
GET NUMBER Of WORDS IN RELOCATJON TABL.E 
ADD ORIGIN Of TABLE 
GET o~o STACK/HEAP DIVISION ADDRESS 
ANU STORE IN RELOCATJON TAB~E 
GET NEw STACK1MEAP DIVISION ADDRESS 
AND STO~E IN RELOCATION TABLE 
GET AN !ND or TABLE WORD 



01557 01 05-26.72 

~ 

021113 oooon1 15~0 11 
027114 uooon2 4500 11 
027115 026750 0540 ou 
021116 u267?o 0540 au 
027117 026750 0540 ou 
021120 026750 23~0 oo 
021121 oono22 13~0 oo 
027122 027205 75~0 oo 
027123 027203 07~0 oo 
027124 027206 75~0 oo 

END Of BlNARY CARD oounu4~7 
027125 027205 2370 OU 
021126 oooon1 1110 ou 
021121 oonono 63~0 01 
027130 027155 oouo 00 
027131 027205 75,0 ou 
027132 027203 22JO DO 
0271J3 027205 0630 ou 
027134 000000 6210 13 
021135 oooono 6?20 11 
021136 021205 1620 oa 
027137 000000 23,0 11 
027140 000000 11~0 12 
027141 027150 6030 oo 
027142 000000 2360 !2 
027143 000000 7560 11 
027144 027205 1610 00 
027145 027205 1620 ou 
027146 027203 1020 oo 
021147 021140 60'0 au 
027150 000000 75~0 11 
021151 oonon1 063o QJ 
027152 027206 10JO 00 

END or BINARY CARD ooono•~s 
027153 027134 6040 OU 
~27154 021125 71on ou 
027155 026750 7210 oo 
027156 027203 2220 OU 
u27157 027202 22JO 00 
021160 0212n4 23~0 oo 
027161 027203 1750 00 
027162 000022 73~0 00 
021163 oonono lOJO 12 
027164 027170 6000 00 
027165 000001 06~0 03 
027166 000001 1610 ~3 
027167 027163 7100 oo 
027170 000000 05~0 12 
021111 000001 0620 03 
027172 000001 1610 OJ 

ALGOL68 

9971 
9972 
9973 
9974 
9975 
9Q76 s1 
9977 
9978 
9Q79 
9~80 

9QtH Si 
9982 
9983 
9984 
9Q85 
9986 
9987 
9988 !SJ 
9989 
9990 
9991 
9992 54 
9993 
9994 
9995 
9996 
9997 
9998 
9999 

10000 s~ 
1ono1 
10002 

10003 
10004 
1ono5 ~6 

1ono6 
1ono1 
1onoB 
1ono9 
1on10 
1on11 s1 
1on12 
1on13 
10ti14 
1on15 
1on16 s~ 
1on17 
10C18 

SH 
STZ 
ADS 
ADS 
ADS 
L.DA 
Al.S 
STA 
ADA 
ST A 

L.O A 
ARL 
EAA 
TZE 
STA 
1..DX3 
ADX3 
EAX1 
EAX2 
SBX2 
l,,OA 
CMPA 
TRC 
1,.0Q 
STQ 
SBX1 
SBX2 
CMPX2 
TPL. 
STA 
ADX3 
CMPXJ 

TMI 
TRA 
1,.XL.1 
l..Dx2 
1,.DX3 
1,.DA 
SRA 
ARS 
CMPX3 
TZE 
ADX2 
SHX1 
TRA 
ASA 
ADX2 
SRX1 

PA5S 3 

1.1 
2,1 
CN 
CN 
CN 
CN 
18 
SD 
MP 
SE 

sn 
1 
th AU 
S6 
so 
HP 
so 
IJ. 3 
0,1 
sn 
0,1 
0,2 
55 
0.2 
011 
SD 
SD 
HP 
S4 
0,1 
1,uu 
SE 

S3 
s2 
CN 
HP 
SHOIV 
SMAX 
HP 
18 
0,2 
SB 
l1DU 
1,IJU 
S7 
0.2 
1,uu 
1,ou 
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ANO STO~E lN TABL.F 
GET A BEGINNING OF TABLE WORD 
lNCRE~c~T TAB~E LENGTH 
lNCREMENT TA~LE LENGTH 
INCREMENT TABLE ~ENGTH 
GET NUMBER OF WORDS lN RELOCATION TABLE TO SORT 
PUT COUNT IN AU 
ANO STO~E IN SORT DISPLACEMENT 
ADD BASE nF RELOCATION TABLE ADDRESS 
ANU STO~E IN END RE~OCATION TA8Lc 

GET CURRENT SORT DISPLACEMENT 
DIVIDE BY ABOUT 2 
MAKE tT AN INTEGER 
TRANStE~ IF OONE SORTING 
ANO STO~E AS NEW SQRT DISPLACEMENT 
GET BASE or TABLE IN XR ~ 3 
ADD D l sn ACEMENT 
GET STA~TING ADDRESS FOR SWEEP IN XR • 1 
A~SO PUT !N XR - 2 
GO BACK BV DISPLACEMENT 
GET CURiENT TABLE E~EMENT TO BE RELOCATED 
COMPARE AGAINST E~EMENT IN SORTED PART OF TABLE 
TRANSrE~ IF PLACE FOR RELOCATED ELEMENT FOUND 
GET ELEMENT lN COMPARED LOCATION 
ANO MOV! f T UP RY DISPLACEMENT 
DECREMENT XR • 1 BY DISPLACEMENT 
UECREME~T XR w 2 BY DISPLACEMENT 
SEE IF OFF BOTTOM or TABLE 
TRANSFER If STILL WITHIN TABLE 
STORE RELOCATED ELEMENT lN ITS PROPER PLACE 
STEP TO NEXT E~EMENT TO BE RE~OCATED 
SEE IF ALL DONE WITM THIS SWEEP 

TRANSrE~ Ir MORF TO DO 
TRANSrE~ TO SET UP NEXT SWEEP 
GET LENGTH or RELOCATION TABLE JN XR • 1 
GET BASS OF RE~OCAT!ON TABLE IN XR • 2 
GET OLD BASE OF MEAP IN XR ~ 3 
GET OLD HEAP BASE IN A 
SUBTRACf TO GET 01STANCF HEAP WAS MOVED 
MOVE TO AL DISTANCE HEAP WAS MOVED 
JS THIS THE FIRST HEAP ENTRY 
TRANSF'ER It YES 
STcP TO NEXT TABLE ENTRV 
UECREMENT NUMBER LEFT 
ANO 1,.00P 
COHRECT REL.OCAT!ON TABLE ENTRY FOR MOVED HEAP 
ST~P TO NEXT TAB~F. ENTRV 
DECREMENT NUMBER LEFT 
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f"I PASS 3 

027173 027170 otnn fJ 0 10~19 T1'1Z SH TRANSF'E:R lF MORF TA~~~ F.NTRIES 
u27174 ll2fi5~6 /5un no 1on20 STC2 LF SET SECOND TIME THROUr1H MAMK I NG ROUTINE FLAG 
U27175 u26231 11un ou 1Q!'l21 Tri A Li AND TRANSFER TO MARKING ROUTINE 
027176 uooono uououo 1on22 Al LEkO 
027177 oooono oounuo 101" 23 Ar< ZERO 
027200 u on or, o oounuo 1on24 ~ 1 TT ZFtW 

END or BINARY CARD Q(10DU4!:!9 
027201 ooooro oounuo 10f"l25 I:! 1 TL ZERO 
021202 oonono oououo 1on26 SHOIV ZF.RO 
027203 uonono vnllnuo 1on27 H~ Z~RO 

027204 000000 oououn ion2s SMAX ZERO 
027205 000000 oooouo 1on29 SU ZERO 
027206 oooono onoouo 10030 Sc ZERO 
027207 oonooo ooooura 1QC31 MTOP ZERO 
027210 000000 oooouo 1on32 Mt.iASE ZERO 
027211 000000 oooouo 1on33 ~t:Q ZERO 
0272l.2 027203 2260 oo ton34 Gl 1..ox S,HP LOAD NEW VALUE OF STACK POINTER 
027213 026540 2210 OU 10035 L.DX u, un L.OAD NEw VA~UF roR DISPLAY REGISTER 
027214 000000 ltUO 00 1on36 GX TRA ** AND R~TURN FROM GARBAGE COLLECTOR 

ton37 l-IEAD T 
027215 oonooo oououo 1on38 P. l R ZERO 
027216 oonono onoouo 1on39 Wfo1TR ZERO 
027217 oonono oououo 10!'140 OCT ZEHO 
027220 000000 oounuo 1on41 UL.EN ZERO 
027221 oooono 000000 :i.oo 42 HUW ZERO 
027222 oooono oooouo 1on43 SKIP ZERO 
027223 021222 OOUOU1. 1on44 PHOC lERO SKIP,1 
027224 021222 onooo1 :lQt'l45 ZERO SKlP11 
027225 027215 000000 :1.01'!46 ZERO PTR 
027226 027215 000000 10047 ZERO PTR 

END OF BlNARY CARD ooooo•Yo 
027227 777773 777774 i004B ZERO .. 4.,.1, ·4 
027230 027215 000000 i0049 M~CwT ZERO PTR 
027231 027215 000000 ton5o ZEHO fJTR 
027232 027215 oouooo iOl'l51 ZERO PTH 
027233 027215 oouooo ion52 ZF.RO PTR 
027234 777773 7777'4 10f)53 ZEfiO ""4"'11•4 
027235 027215 000000 1on54 MS ZERO UPTR 
027236 027215 OOOOUQ 1on55 ZERO UPTR 
027237 777775 771776 10056 ZERO •2"'11•2 
027240 027215 OOOOOQ 1ons1 !If RT ZERO UPTR 
027241 777776 777711 10~5R Z~RO .. 1 .. 1, ·1 

1on59 MFAO I.. 
027242 030044 2:550 OU 101'!60 HU L.DA SRT1 GET INITIAi.. SEARCH RULE TALLY WORD 
027243 030045 75!:>0 OU 10t'l61 SH SRT ANO STORE TO OlRECT SEARCH 
027244 030045 2270 h 1on62 HU1 1..DX7 SRT ,· l GET POI~TER TO rtRST CATALOG BLOCK 
027245 000001 2220 17 1on6:5 l.,DX2 117 GET f lLE HarERENCE NUMBER OF CATALOG 
027246 027267 60~0 OU 1on64 TPI.. k03 TRANSF'ER IF THERE WAS A f ILE RerERENCE NUMBER 
027247 000002 2370 17 10ti65 HU2 1,.0AQ 2,7 GET NAME Of CATALOG 
027250 000000 6260 ~7 10066 EAX6 0,1 SAVE POINTER TO CATALOG CONTROL BLOCK 



U27251 GQOOOO 2210 17 
027252 000001 2?~0 17 
021253 027247 6040 au 
0272?4 410000 2210 Qj 

ENP OF BINARY CARU OOU0U4~1 
0272~5 003662 7non oo 
027256 000222 23/0 ,1 
027257 000000 6200 01 
027260 000770 30U0 Qj 
027261 777777 6010 00 
027262 410000 1nao 03 
027263 027300 6010 00 
027264 000000 6200 05 
027265 000001 7400 16 
027266 027244 7100 QO 
027267 030i26 2370 00 
021210 001ono 2210 eJ 
021211 ooJ662 1000 ao 
021212 000222 2370 51 
021273 000000 6200 01 
027274 000770 3000 Qj 
027275 777777 6010 00 
027276 001000 1000 03 
027277 027303 6000 00 
027300 030045 0110 56 
027301 021244 6010 00 
027302 777777 7!UO 00 

END Of BlNARY CARD oouou•92 
027303 000000 6200 05 
027304 03013Q 74UO 00 
027305 000000 6200 02 
027306 777777 6010 OU 
027307 000000 6220 Q6 
027310 030234 2240 OJ 
027311 030160 70U0 00 
027312 030131 07~0 00 
027313 000044 7370 00 
027314 030430 2360 00 
027315 003721 70UO 00 
027316 000222 2370 §1 
027317 777777 60l0 00 
027320 030130 2360 00 
027321 003702 1000 00 
027322 000222 2370 ti 
027323 777777 6010 00 
027324 030240 7200 OU 
027325 030132 7400 00 
027326 030240 2210 OJ 
027327 000002 2220 OJ 
027330 030160 7000 oo 

101'167 
1on6A 
1Qf'l69 
10,, 70 

ton71 
1on12 
1on73 
10074 
1on75 
1on76 
1on77 
10!'l7B 
1on79 
tooao 
10n81 RU3 
1one2 
1onB3 
10!'!84 
10!'85 
10086 
1on87 
10088 
10t'l89 
10!'190 HU4 
10!'191 
10092 

10093 MU5 
10094 
10!'l95 
10096 
10el97 
10'198 
1on99 
10t00 
10t01 
10102 
10103 
10104 
101.05 
10106 
10101 
10108 
10109 
101.10 START 
10111 
10112 
10113 
10114 

Ll1X7 
1..DX2 
TMl 
1.,DX1 

TSXO 
1.DAQ 
EAXO 
CANXO 
TNZ 
CMPXO 
TNZ 
E.XO 
STXO 
TRA 
L.DAQ 
1,.nx1 
TSXO 
1,.0AQ 
e.uo 
CANXO 
TNZ 
CMPXO 
TZE 
NOP 
TH" 
TRA 

EUO 
STXO 
EAXO 
TNZ 
EAX2 
1.DX1 
TSXO 
ADQ 
LL. s 
l,.OQ 
TSXO 
1.0.Hl 
TNZ 
l.OQ 
TSXO 
l.DAQ 
TNZ 
1,.Xl..0 
STXO 
L.OX1 
1.ox2 
TSXO 

PA~S 3 

0' 7 
1,7 
Rl'l2 
•D4tooori,ou 

$OPEN 

1 $SHT,J 
0, AU 
•0770,DU 
$ERROR 
a04!00Qfl,DU 
R04 
01 AL 
116 
HD1 
NAME 
.oon1oon,ou 
iOPEN 
1 $S'f'AT~I 
01AU 
:sono, ou 
iER.ROR 
:sooo1oon,ou 
HD5 
SRT;ID 
HD1 
$ERROR 

01AL 
f RN 
o,<.w 
SERR OR 
O,QL 
USE;R,OU 
A~Oc 
FREE 
36 
FRN 
$READ 
1 $SUT,! 
$ERROR 
f RN 
SC:l..OSE 
,SSTAT,I 
$ERROR 
PROG 
CEL. 
PROG,OU 
2 1 DU 
A\,.OC 

PAGE 

GET CATALOG WHERE CATALOG IS CATALOGED 
GET FILE REFERENCE NUMBF.R OF CATALOrt 
TRANSFE~ If NO FlLE HE-FFRENCE NUMBER 
GET ACCESS NEEDFD ON CATALOG 

ATTEMPT TO OPEN CATALOG 
GET STATUS RETURN WOHOS 
GET STATUS OF OPERATION 
wAS IT ALL RI GH'f 
NO • ER~QR SOMEWHERE 
IS IT THE DESIRED STATUS 
NO "' TIHNSf"ER 

227 

GET rtLE REFERENCE NUMBFR OF CATALOG JUST OPENED 
ANO STORE lN CATALOG CONTROL ALOCK 
TRANSFER TO TRY AGAIN 
GET OES!RED Fl~E N4ME 
ASK FnR READ PERMISSlDN 
ATTEMPT TO OPEN DESIRED Fl~E 
GET STATUS RETURN WORDS OP OPERATION 
GET STATUS IN XR ~ 0 
WAS O?E~ATJON AL~ RIGMT 
NO ~ SOMETHING WRONG SOMEW~ERE 
lS IT T~E DESIRED STATUS 
YES "' TRANSFER 
STEP TO NEXT CATA~OG TO TRY 
TRANSPE~ If MORE CATALOGS TO TRY 
TRANSFE~ '' FILF CANNOT BE FOLINO 

GET rtLE R6rERENCe NUMBER OF FILE IN XR ~ 0 
AND SAVE 
GET UPPER WA~t Of LENGTM Of FILE 
TOO BIG • ERROR 
GET ~EN$TM or F!~e IN XR • 2 
GET POl~TE~ TO USER TABLE CONTROL WORD 
A~L0C4T! NEEDED ADDITIONAL SPACE IN USER AREA 
~DO READ LOCATION TO READ LENGTM 
GET ~OCILEN IN A REGISTER 
GET f ILE REFERENCE NUMBER IN CU 
HEAD IN NEW F"ILE 
GET STATUS RETURN WORDS Of OPERATION 
TRANSrE~ IF NOT CORRECT 
GET rr~e REFERENCE NUMBER OF FILE 
ANO CLOSE IT 
GET STAfuS RETuRN WORDS OP OPERATION 
c~ose DlONtT WORK ~ ~RROR 
GET ADD~ESS or NEXT ALLOCATED PROG TABLE ENTRV 
AND STO-E lN CHAIN TABLE E~TRY P~OTOTVPE 
GET POINTER TO PROG TABLE CONTROL WORD 
GET ~ENSTM OF ENTRY lN PROG TABLE IN XR • 2 
A~LOCATE 2 WORD ENTRY IN PROG TABLE 



L 

~NU OV BINARY CARO 000004YJ 
U273Jt U301~1 23,n OU 
027332 uunooo 15,o 11 
027333 oonoo1 45UO 11 
0?.7334 030234 7270 OU 
027335 030234 06/0 ow 
027336 777777 2200 17 
027337 000001 44UO 11 
027340 000001 1670 QJ 
0~7341 777777 2340 17 
027342 0274~6 60UO 90 
027343 000000 6210 17 
027344 777777 1~10 11 
027345 777775 23~0 11 
027346 000000 62UO 01 
027347 030132 4400 00 
027350 000000 6200 0, 
027351 030133 4400 00 
027352 030236 22b0 00 
027353 000000 2340 1b 
027354 027403 6010 ou 
0273,5 777777 2220 17 
027356 000003 0620 O~ 

ENU o~ BlNARY CARD ooooo•Y4 
027357 030236 2210 OJ 
027360 030160 7000 oo 
027361 000000 63'0 12 
027362 000000 75'0 l1 
027363 000001 6230 11 
027364 000000 6240 11 
027365 777777 1640 \7 
027366 000002 1640 Q3 
027367 777777 63~0 12 
027370 000010 7710 00 
027371 001400 62UO Q5 
027372 000000011001 
027373 oonono 56U2 01 
027374 000000 2360 14 
027375 000000 7560 t3 
027376 030237 7200 ou 
021311 oonooo 4400 i1 
027400 000000 2200 03 
027401 030133 7400 00 
027402 027444 7100 00 
027403 000000 6240 17 
021404 777777 1640 17 

END or BINARY CARP 00000495 
027405 000002 1640 03 
021406 oonoo1 6230 16 
027407 000000 23'0 16 

10115 
10116 
10117 
10118 
10119 
10120 
10121 
10122 
10123 l:~YM 
10124 
10125 
10,26 
1012? 
10120 
10129 
10130 
10t31 
10132 
10133 ESYM1 
10134 
101.35 
10136 

10137 
1013A 
10139 
10140 
10141 
10142 
10143 
10144 
10145 
10t46 
10147 

10148 
10t49 
1ot5o 
10151 
10152 
10153 
10154 
10155 
10t56 E:SVM2 
10157 

10158 
10159 
10t60 

LDA 
STA 
STl 
L,.XL7 
AD),7 
L,OXO 
SXLO 
S8X7 
SZN 
HE 
EAX1 
SBX1 
l,.OA 
tAXO 
SXL.O 
EAXO 
SXLO 
L.DX6 
Slf\I 
TNZ 
1,.0X2 
ADX2 

1.DX1 
TSXO 
EAA 
STA 
EAX3 
EAX4 
SBX4 
SBX4 
EAA 
ARL. 
EAXo 

RPi,JX 
1.DGl 
STQ 
1,.XLO 
SXL.O 
1.nxo 
STXO 
TRA 
EAX4 
SBX4 

SBX4 
EAX3 
1.,DA 

PASS 3 

F REF 

0'1 
1,1 
UScR 
USER 
.. 1, 7 

111 
11 Ull 
~1,7 

E::TYP 
o,7 
.. 1. 7 
.. 3, 1 
U1AU 
CE~ 
01AL 
CEL,• 1 
SYM 
o,o 
ESYM2 
• 11 7 
3,DU 

SYM;ou 
Al..OC 
0,2 
0,1 
1,1 
o,7 
... 1, 7 
2,Du 
"'1•2 
e 
168,AL 

'1 
Q,4 
013 
CHAtN 
0,1 
o,ou 
CEL..e.1 
ESYM5 
o,7 
-1, 7 

2,ou 
1,6 
0,6 

GET Pnl~TER TO ~ASE OF CURRENT PROGRAM SEGMENT 
ANU STORE l~ P~OG TABLE ENTRY 
lEHO OUT SECOND wnRD OF ENTRY 
GET LEN~T~ OF NF~ PROGRAM 
ADD TO ~OCATION TO INIT!ALlZE XR - 7 TO END 
GET REQUIRED LENGTH OF FNVlRONMENT 
ANU STO~E IN PHOG TABLE ENfRY 
STcP XH ~ 7 OVER LENGTH WORD 
ARc T~ERE ANY SVMDtFS OR SYMREFS 
NO • GO TO ENTER TYPES IN TABLE 
GET POINTER TO END OF DEFINITION IN XR • 1 
GET POINTFR TO START OF MOOE IN DF.FINITION 
GET DEFINITION OF SYMROL JN A 
GET ADDRESS PAHT IN XH • 0 
AND STO~E lN ENTRY PHOTOTVPE 
GET LENGTH OF VALUE OR ZERO IN XH • O 
AND STORE lN ENTRY PHOTOTVPE 
GET POINTER TO START OF SYMBO~ TABLE 
ARE T~E~E ANY MORE SYMBOL TAB~E ENTRIES 
YES ~ GO TO COMPARE WITH CURRENT SYMBOL 
GET LENGTH or MnOE IN XR ~ 2 
GET LEN~TM OF NE~ ENTRY IN XR • 2 

GET POINTER TO SYM TABLE CONTROL WORD 
A~LOC•TE SPACE IN SYM TABLE 
GET ~ENGTM OF ENTRY IN AU 
AND STORE IN FIRST WORD or ENTRY 
GET DESTINATION OF MOVE IN XR ~ 3 
GET POI~TER TO FNO OF NEW E~EMENT IN XR • 4 
GET POINTER TO START Of MODE IN ¥R ~ 4 
GET SOU~CE Of MOVE IN XR • 4 
GET L.fNaTM o; MOVF !N AU 
SHIFT fOR REPEAT 
GET COU~T A~D A AND 8 BITS IN XR - o 

MOVE 
FROM PROGRAM DEFINITION 
TO NE~ TAB~E ENTRV 
GET ADDRESS or NEXT ENTRY IN C~AtN TABLE 
ANO STORE AS LINK IN TABLE ENTRV 
i;JE T A ZERO 
AND sro~E L.INK !N PROTOTYPE 
GO TQ ENTER PROTOTYPE IN CHAIN TABLE 
GET POINTER TO FNO OF MODE IN XR - 4 
GET PnINTER TO START Of MODE IN XR - 4 

GET P01NTEH TO START Of NAMe BErORE MOOE 
G6T POlMTER TO START OF KEY IN TABLE ENTRY 
GET L.ENGTM • 1 IN AU 
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l. PASS 3 

0 27410 777777 63'0 01 10161 EAA •1,AU GET L.ENGTH OF COMPARE IN AU 
027411 000010 7710 OU 10t.62 ARI,. a POSITION COUNT roR REPEAT 
027412 OQ1440 62UO ~5 10163 EAXO 768•32 1 AL GET COUNT, A AND B BITS, AND TNZ RIT IN XR • O 
027413 000040 5602 Ql 10t64 kPOX ,1,TNZ COMPA~E 
0274l.4 000000 2360 \4 10165 L.DQ Q,4 PROGRAM SVMBOL. 
027415 000000 1160 13 10166 CMPQ 013 WlTM TABLE ENTRY 
027416 027421 60U0 00 10167 TZE ESYM3 TRANSPE~ lf CORRECT TABLE ENTRY FOUND 
027417 000000 0660 1b 10168 ADX6 016 ST~P TO NF.XT TABL.E ENTRY 
027420 027353 7100 llJU 10169 TRA ESYM1 AND L,001' 
027421 000000 7210 u 10170 E:IYM3 1..x1..1 016 GET IN XR • 1 POINTER TO DEFINITION Cl-IAIN 
027422 030237 0610 00 10171 ADX1 CMA!N MAKE POINTER ABSOL,UTE 
027423 000001 7200 11 10112 L.XL.O 111 GET lVPe or CHAIN ENTRY IN XR • 0 
027424 027433 6000 00 10173 TZE ESYM4 TRANSrE• tf lT ts A SYMDEP 
027425 030237 72UO 00 10174 L.XL 0 CHAIN GET ADD~ESS or NEXT CHAIN TABLE ENTRY 
027426 030133 7400 eo 10175 STXO CEL.•1 AND STO~E JN LlNK IN ENTRY PROTOTYPE 
027427 030237 1610 OU 10176 SBX1 CHAIN MAKE OU~RENT TABL.E ENTRV POINTER RELATIVE 
027430 030133 1410 DO 10177 SSX1 r.;EL.• 1 MAKE L.lNK REfER TO CURRENT TABl,.E ENTRY 
CJ27431 000000 4400 16 10178 SXl,.O 0,6 STORE POtNTFR To NEXT CHAIN ENTRY AS DEr LINK 
027432 027444 7100 00 10179 TRA ESYM5 GO lNSE•T PROTOTYPE lN CHAIN TABLE 

END OF' BlNARY CARO 00000-96 
02'7433 000001 0610 u 10180 ESYM4 ADX1 111 STEP TO NEXT EL.EMENT or TME CHAIN 
027434 000001 2200 11 10181 L.DXO 111 SEE 1r AT THE ENO or THE CHAIN 
CJ27435 027433 60l,O OU 10182 TNZ ESYM4 TRANSrE~ IF MORE ELEMENTS lN CHAIN 
027436 000000 2200 S.13 10183 L.DXO 01DU GET A ZERO IN XR R 0 
027437 030133 74UO ~U 10164 STXO CEL.•1 STORE ZERO IN PROTOTYPE LINK TO END CHAIN 
027440 000001 7410 u 10185 STX1 1,1 STORE ~lST ENTRV iODRESS IN LINK 
027441 030237 7200 OU 10186 L. )( L. 0 Cl-IAIN GET ADD-ESS or NEXT ENTRY IN C~AIN TA91.E 
027442 030237 0600 00 1018? ADXO CMA!N MAKE !T A9SOL.UTE 
021443 000001 1400 u 10188 ssxo 111 MAKE O~AIN END REYER TO ENTRY TO BE ADDED 
027444 030237 2210 o.s 10189 ESYM5 1,.ox1 CMAIN1DU GET PO!NT!R TO e~AlN TABL! CONTROL WORD 
027445 000002 2220 03 10t90 L.DX2 2,ou GET ENT~V LENGTH IN XR • 2 
027446 030160 7000 00 10191 TSXO AL.OC A~~OCATE 2 WORDS IN CHAIN TABLE 
027447 030132 2J!;O 00 10t92 I.DA CEI. GET rlAST WORD OF PROTOTYPE 
027450 000000 75~0 u 10193 STA 0.1 AND STO~E JN TABL.E ENTRV 
027451 030133 23:>0 00 10t94 I.DA CEL.•1 GET SECOND WORD 0' PROTOTYPE 
021452 000001 7!5e>O U 10195 STA 111 AND STO~E lN TABl.E ENTRV 
027453 777777 1670 17 10196 SBX1 •S.1., MAKE XR • 1 POINT TO MODE 
027454 000003 u10 u 10197 SRX7 J10u MAKE XR • 7 POINT TO rRONT OF DEf'IN!TION 
027455 027341 1100 eo 10t9A TRA ESYM AND L.00,. 
027456 000001 1670 e3 10199 ETYP S8X7 11ou STEP )(~ • 7 BEFORE ZERO f'~AG WORD 
027457 777777 2340 17 10200 ETYP1 SZN •117 ARE TME~E ANY MORE TYPE OEf INITIONS IN PROGRAM 
027460 027566 6000 DO 10201 TZE t::TVP6 TRANSrE~ IF NO MORE TYPES 

ENO or BINARY CARO 00000~'17 
027461 777777 22UO 17 10202 1..0XO •S.1? GET LEN~Tlol OF MODE IN XR ~ 0 
027462 000001 1000 Q3 10203 CMPXO 11DU SEE: lF' ANY MODE 
027463 027522 6000 QO 10204 TZE ETYP5 TRANSre~ If NO MODE • GO ENTER IN TYPE TABLE 
CJ27464 030~35 2200 00 10~05 L,DX6 TY Pe GET POJ~TER TO START OF TYPE TABLE 
027465 000000 2340 16 10206 E:TYP2 SZN 0,6 ARE THERE ANY MORE ENTRIES IN TYPE TABLE 
027466 027522 60UO 00 10:»01 TZE Ei TYP5 TRANS~ER If NOT • GO ENTER IN TVPE fABLF 
(;27467 000000 6i4o 11 10208 EAX4 017 GET POl~TER TO ENO or MODE IN ~ROGRAM 



l 

027470 777777 1o4n 11 
U27471 000001 6?JO 1o 
U27472 Jonooo 23~0 10 
027473 777777 b3~0 01 
027474 000010 1110 au 
027475 u01440 6200 o' 
027476 oooonoo11uo1 
027477 000040 5602 01 
021500 oooono 2360 14 
027501 000000 1t6n tJ 
0275U2 027~06 6000 00 
021503 uooono 066n 16 
027504 000000 0660 16 
0275Ll5 027465 7\UO 00 
027506 000000 0660 16 

END Of BINARY CARO 0000U4~8 
027507 uooooo 7210 16 
027510 000000 0610 11 
027511 000000 2200 tl 
027512 027510 6010 00 
027513 777777 1610 11 
027514 000000 7410 11 
027515 777777 7200 17 
027516 030131 0600 00 
027517 000000 1400 11 
027520 777777 1670 17 
027521 027457 11uo oo 
027522 777777 2220 17 
027523 000001 06~0 03 
027524 030235 2210 OJ 
027525 030160 7000 OU 
0Z7526 000000 63~0 12 
021527 oooono 75~o \1 
021sJo oonooo 6240 17 
027531 777777 1640 17 
027532 000001 6230 11 
027533 777777 63~0 01 
~27534 000010 7710 ou 

ENU ur BINARY CARD 0000u499 
027535 U01400 6200 g5 
027536 000000011007 
021537 oonooo 5602 01 
021540 oonooo 2360 14 
021541 oonooo 7'6o 1~ 
027542 777777 1610 17 
027543 777777 2220 17 
027544 0302~5 2210 03 
027545 030160 7000 00 
027546 000000 7420 il 
0?.7547 777777 72UO 17 

1()::>0 9 
lO?tn 
10?11 
10::>12 
10?13 
10'14 

10215 
1Q?16 
10?17 
10:>18 
10:>19 
1Q;?20 
10?21 
10'22 t:TYP3 

10223 
10:?24 l:TYP4 
ton5 
10;>26 
10?27 
10:>2B 
10229 
10,30 
10231 
10232 
10~33 
10~34 t: fYP5 
1Q?35 
10~36 
:l.0~37 
10~38 
10239 
10~40 
iOf'H 
10~42 
i0~43 
10~44 

10245 

10246 
10:>4? 
10248 
10?49 
10:?50 
10?51 
10?52 
l0?.53 
10254 

SHX4 
E:AX.3 
l..DA 
EAA 
ARL. 
EAXO 

HPUX 
l.,DQ 
CMPLJ 
TZE 
ADX6 
ADX6 
TRA 
AOX6 

L.XL1 
ADX1 
L.DXO 
TNZ 
S8X7 
STX1 
1,,Xl.0 
ADXO 
ssxo 
SBX7 
TRA 
L,DX2 
ADX2 
1.,nx1 
TSXO 
EAA 
STA 
EAX4 
SBX4 
EAX3 
EU 
ARL 

EAXO 

RPOX 
l..DQ 
STQ 
SBX7 
L,DX2 
~DX1 
TSXO 
STX2 
L.Xl.O 

PASS 3 

-1, 7 
1,6 
0,6 
.,1, AU 
8 
768+32,AL. 

d 1TNZ 
0,4 
o,J 
ETYP3 
016 
0,6 
E:TYP2 
0,6 

0,6 
011 
0,1 
f=TYP4 
•11 7 
011 
II" 1, 7 
FREe 
0,1 
•117 
ETYPl 
• 11? 
1,ou 
TYPE 1 DU 
AL.OC 
0,2 
011 
0,1 
"'it 7 
1•1 
•11AU 
8 

768,AL 

'1 
U14 
013 
•1•7 
"'1. 7 
TYPE,DU 
ALOC 
0,1 .. 1,.,, 
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ucT POl~T~R TO START OF M~OE IN PROGRAM 
uFT PnI~TFR TO START nF MODE IN TABLE ENTRY 
GET LENGTH+1 OF MOOE IN AU 
CJ E T l.. E=N Ci T H 0 f M 0 0 r 1 i~ AU 
POSITIO~ COUNT FOR RcPEAT 
GET COUNT, A ANO 8 BITS, AND TNZ RIT IN XR • o 

COMPARE 
PROGRAM TVPE MOOE 
wJTH TABLF ENTRY MQDE 
TRANSFER IF MATCH 
STEP TO TYPE IN TAB~E ENTRY 
STeP TO N~XT TAALE ENTRY 
AND ~COP 
GET PnlNTER TO TYPE lN TABL.E ENTRY 

GET POlNTE~ TO CHAINED ADDRESSES IN XR - 1 
STEP TO NEXT AOORESS IN CHAIN 
SEE IF AT E~D or CHAIN 
TRANSFER IF MOHF IN CHAIN 
STEP TO TYPE PART OF TYPE DEFINITION IN PROGRAM 
STORE ADDRESS OF ENO OF CMAIN JN F.ND OF CHAIN 
GET ADDRESS or NEW CHAIN TO BE DEFINED 
MAKE 4DORESS ABSOLUTE 
AND LIN~ NEW CHAIN ON END OF OLD CHAIN 
STEP XR ~ 7 TO NEXT TYPE DEFINJTlON IN PROGRAM 
ANU ~001' 
GET ~ENc;TH Ov MODE !N XR , 2 
ADD ONE F~R LENGTM WORD 
GET POl~TER TO TYPE TABLE CONTRO~ wnRo IN XR - 1 
A~L.OCATE SPACE fOR MOOE IN TyPE TABLE 
GET ~ENSTH Of ENTRY lN AU 
AND STORE AS FIRST WORD OP TyPE TABLE ENTRY 
GET P.Ol~lER TO END Of MODE IN PROGRAM IN XR ~ 4 
GET POINTER TO START or PROGRAM MODE 1N XR • 4 
GET POJNTER TO START or MOOE IN NEW TABLE ENTRY 
GET LENSTM OF MnOE IN AU 
POSITION CQUN FOR REPEAT 

GET COUNT ANO A AND 8 BITS IN XR - o 

MOVE 
f ROM PROGRAM MOnE 
TO TAB~E ENTRY MODE 
GET POJ~TFR TO END OF PROGRAM TYPF IN ~R ~ 7 
GET ~EN~TH Of TVPE IN XR ~ 2 
GET POINTER TO TYPE TABLE CONT~OL WORD 
ALLOCATE S~ACE rOR TYPE IN TYPE TABLE 
STORE L!NGT~ Of ENTRY IN FIRST WORD OF ~NTRY 
GET CHAIN POINTER IN XR ~ 0 



U1~51 Ul 05·2~·72 

L. 

U27550 030131 0600 OU 
U27551 000000 44UO 11 
0215~2 oonooo 6240 11 
027553 777777 1640 17 
027554 000001 62~0 11 
027555 777777 63,0 1~ 
021556 oono10 1110 oo 
027557 001400 62UO g~ 
021560 000000011uo1 
027561 000000 56U2 01 
021562 oonooo 2360 14 

END or BlNARY CARO OOQOUjQO 
027563 000000 7560 \J 
027564 777777 1610 17 
021565 027457 71uo oo 
027566 000001 1610 CJ 
027567 030131 7410 OU 
027570 030234 1670 OU 
027571 030234 4470 DU 
027572 030134 2260 OU 
027573 030236 0660 00 
027574 000000 2340 16 
027575 027613 6000 00 
027576 000000 7210 16 
027577 030237 0610 OU 
027600 000001 7200 ii 
027601 027604 6010 00 
027602 000000 0660 16 
027603 027574 7100 00 
027604 000001 23'0 16 
027605 000002 2360 16 
027606 030126 7570 00 
027607 000000 0660 16 
027610 030236 1660 no 

ENV Uf BINARY CARO onoouto1 
021611 030134 7460 00 
027612 027242 7100 00 
027613 030131 2~10 nu 
027614 000001 0610 03 
027615 030131 7410 DO 
027616 030234 2210 Q3 
027617 000001 2220 OJ 
027620 030160 7000 00 
027621 030135 23~0 DO 
027622 000000 75~0 11 
027623 030235 2240 OU 
027624 000000 2340 14 
027625 027662 60U0 CO 
027626 000000 0640 14 
027627 030131 2210 DO 

10255 
10?.56 
10~57 
10~58 

10259 
10260 
10261 
10?.62 

10263 
10264 

10265 
10266 
10'.67 
10~68 ETYp6 
10?69 
10'70 
10"71 
10?.72 
10~73 
10~74 St::A1 
10:'75 
10276 
10277 
10278 
10279 
10280 
10281 
10282 si:,2 
10'-83 
10284 
10285 
10?86 

10267 
10288 
10?.89 BlNO 
10290 
10291 
10?.92 
10293 
1Qtt94 
10295 
10?96 
10~97 
10298 BlNOO 
10~99 
10300 
10301 

ldJXU 
SXL.U 
EA)(4 
SBX4 
EAX3 
E:U 
A~I. 
EAXO 

HPOX 
L,OQ 

STQ 
SBX7 
TRA 
S8X7 
STX7 
S8X7 
SXL,7 
L,DX6 
ADX6 
SZN 
TZE 
L.XL.1 
ADX1 
L,Xl,.O 
lNZ 
ADX6 
TRA 
L.OA 
LOQ 
STAQ 
ADX6 
SAX6 

STX6 
TRA 
L.0X1 
ADX1 
STX1 
L.DX1 
LDX2 
TSXO 
t...DA 
STA 
L.UX4 
SZN 
TZE 
ADX4 
1,.0X1 

PA~S 3 

f Rt:E 
0.1 
0,1 
... 1, 7 
1,1 
•112 
8 
768 1' AL 

,1 
o,4 

0,3 
•1a7 
liTYP1 
11 OU 
FREE 
USER 
USER 
SVMP 
SVM 
0,6 
1::S I ND 
o,6 
CHAIN 
1,1 
SEA2 
0,6 
SEA1 
116 
2,6 
NAME 
0,6 
SYM 

SYMP 
RO 
F'RE::E 
1 1 OU 
f REE 
USE:R,OU 
1,ou 
Al..OC 
t3lNDl 
0 ,l, 
TVPE 
0,4 
l:U ND2 
0,4 
f RE:E 
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ADD PROGR•M BASF TO MAKE POINTER ABSOLUTE 
AND STO~E IN TA~LE ENTRY 
GET POINTER TO FNO OF TYPE IN XR - 4 
GET POINTER TO START or TYPE IN XR - 4 
GET POJ~TF~ TO START OF TYPE I~ NEW TABLE ENTRY 
GET ~ENGTH OF TYPE IN AU 
POSiltO~ COUNT FOR REPEAT 
GET COUNT A~O A ANO B BITS IN XR - n 

MOVE 
fRQM PROGRAM TYPE 

TO NEW TABLE ENTRV 
ST~P XM ~ 7 TO NEXT PROGRAM TYPE 
ANO 1.,00~ 
STEP OVER ZERO Fl.AG WORD 
STORE A~DRESS or rREE LOCATION A~OVE PROGRAM 
GET AMOUNT Of USER AREA lN USE 
ANO STO-E AS ~ENGTM Or USER SEGMENT 
GET CURRENT SEARCM LOCATION IN SYM TABLE 
MAKE PO!NTER ABSO~UTE 
ARE T~ERE ANY M~RE TABLE ENTRIES 
NO ~ GO Bl~D ALL PROGRAMS TOGETHER 
GET POINTER TO OE,lNlTION C~AIN IN XR • 1 
MAKE ~OINTER ABSOLUTE 
GET TYP! Of ENTRY IN XR • 0 
TRANSrE~ If NO SVMDEf 
STEP TO NEXT TAB~E ENTRY IN SYM TABLE 
AND 1.00P 
GET P!RST HAl.F Of NAME IN A REGISTER 
GET SECOND MA~f OF NAME lN Q R6GlSTER 
STORE NAME FOR READ HOUTINE 
STEP TO NeXT ENTRV IN SYMBOL TAB~E 
MAKE ?O!NTER TO CURRENT ENTRY RE~AT!VE 

ANO SAVE VOR NEXT TlME 
ANO GO ?O READ ROUTINF 
GET POINTER TO AREA AFTER PROGRAM 
STEP POINTER rOR FINAi.. TRANSFER INSTRUCTION 
ANO STO~E NEW FREE POINTER 
GET POINTER TO USFR TABLE CONTROL WORD 
GET NUMBER Of WORDS TO ADD IN XR - 2 
A~LDCATE SPACE FOR PINAL TRANSrER INSTRUCTION 
GET TRA~SYER INSTRUCTION roR END or CODE 
ANO STO~E RETURN TRANSFER AT END Of CODE 
GET TYPE TABl..E BASE IN XR ~ 4 
ARE T~ERE A~Y MORE TYPE ENTRIES 
TRANSrE~ IF NO MORE TYPES 
STEP TO TVPE PART or TABLE ENTRY 
uET POJNTER TO NEXT AVAILA8~E WOMo IN XR • 1 



L. 

027630 000ono 1220 14 
027631 777777 60UO QU 
0?76j2 000000 22~0 1~ 
027633 U30141 74JO OU 
021634 oonono 741n t2 
027635 030141 06~0 00 
0~1636 u3n141 2340 ou 

ENU or BlNARY CARD ooooutu2 
027637 027632 6010 OU 
u2764Q 000000 2220 14 
027641 0000~1 1620 Qj 
027642 030131 0420 OU 
027643 030235 1640 00 
027644 030234 2210 OJ 
027645 030160 7000 00 
027646 030235 0640 00 
027647 000001 6220 14 
027650 000000 23,0 t4 
027651 777777 63,0 Q1 
027652 000010 j110 ao 
027653 0Q1400 6200 05 
021654 000000011001 
021655 oonooo 5602 01 
027656 oooono 2360 t2 
027657 000000 7560 11 
021660 oonono U64n 14 
027661 027624 7100 00 
027662 030131 ,3~0 00 
027663 030136 75,0 oo 
027664 021210 75,0 00 

END or BINARY CARD OOQOOIOJ 
021665 000022 1110 ao 
027666 030240 2210 00 
027667 000000 2340 11 
027670 777777 6000 00 
027671 000000 6200 O' 
02?672 000001 7400 ~1 
027673 000000 2220 ~1 
027674 000000 7•UO i2 
027675 000001 03'0 il 
027676 000002 06~0 03 
027677 000000 23~0 ll 
027700 027671 6010 00 
027701 000000 6220 0' 
027102 030131 1620 00 
021103 oonooo 6200 n' 
027704 030131 7400 00 
027705 030234 2210 0J 
027706 030160 7000 00 
027707 030234 7100 51 

10302 
1Q~03 

10304 BlND1 
10~05 
10~06 
10~07 

1030B 

10309 
10~10 
10~11 
10~12 
10~13 
10:514 
10:515 
10~16 
10317 
1o:.He 
10319 
10320 
10:521 

10322 
10'.323 
10~24 
10~25 
10~26 
10!27 ~lt\102 
10,28 
10329 

10330 
10:.31 
10:532 
10333 
10~34 lilN03 
10335 
10336 
10337 
10338 
10339 
10HO 
10341 
10342 
10H3 
10H4 
10H5 
10~0 
10H7 
10~4B 

1,.XL2 
TZE 
1,.DX3 
STX3 
STX1 
ADX2 
SZN 

TNZ 
L.DX2 
SBX2 
ASX2 
SBX4 
L.OX1 
TSXO 
A0X4 
EAX2 
l.DA 
EU 
ARL. 
EAXO 

~POX 
L.OQ 
STQ 
ADX4 
TRA 
L.DA 
STA 
STA 

ARI. 
L.DX1 
SZN 
TZE 
EAXO 
STXO 
L.DX2 
STXO 
AOL.A 
ADX! 
SZN 
TNZ 
EAX2 
SBX2 
EAXO 
STXO 
1,.DX1 
TSXO 
TRA 

1-'ASS 3 

o,4 
$ERROR 
0,2 
TF.MP 
0,2 
TEMP 
TFr1P 

t:n Nn1 
o,4 
1,ou 
FREE 
TVPE 
USt:R 1 DU 
A~OC 
TYPE 
1,4 
o,• 
•11 AU 
8 
76tf,· AL 

'1 
0,2 
0,1 
0,4 
BINOO 
f REE 
PROG1 
RSMBASE 

18 
PROG 
0,1 
$ERROR 
01AL 
1.1 
0,1 
012 
1,1 
2,ou 
0,1 
BIND3 
O,AL 
f REE 
OaAL 
f REE 
USER 1 DU 
ALOC 
USER 1 ! 
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GET POINTER TO ADDRESS CHAIN FQH THIS Typ~ 

COMPILER F.RROH ~ NO CHAIN 
GET POl~TER TO NEXT WORn !N CHAIN IN XR • 3 
ANO STO~E IN TEMPORARY LOCATION 
STURE POINTER To TVPt: TFMPLATE JN CURRENT WORn 
MAKE XR • 2 POINT TO NEXT ~ORD IN CMAIN 
SEt lf THERE ARE MOHt WORDS IN CHAIN 

TRANSFE~ IF MORE WORDS TO CHAIN 
GET ~ENGTH + 1 OF TEMPLATE 
GET ~EN~TH or TEMPLATF IN XR • 2 
AND ADO TO FREE TO ALLOCATE MEMORY 
MAKE TY•E TABLE POJNTER RELATIVE 
GET POINTE~ TO USER TABLE CONTROL W~RD 
A~LOCAT! S?ACE IN USER AREA 
MAKE TYPE TABLE POINTER ARSOLUTE 
GET AOD~ESS OF 'EMP~ATE lN XR • 2 
GET ~~NaTM or TEMPLATE • 1 IN AU 
GET ~ENmTM OP TFMPLAT~ IN AU • ZERO IN AL 
PQSITTON COUNT FOR REPEAT 
GET COUNT A~D A ANO 8 StTS IN XR - O 

MOVE 
FROM TE~PLATE IN TAB~E 
TO NEWL' A~~OCATED MEMORY 
STEP X~ • 4 TO NEXT TABLE ENTRY 
AND L,001' 
GET POJNTER TO CURRENT END OF ALLOCATES MEMORV 
SAVE LOCATION OF ENVIRONMENT OV MAIN PROGRAM 
STORE POINTER TO BASE OF CO~LECTABLE STORAGE 

PUT POlNTER IN A~ 
GET POINTER TO START or PROGRA~ TABLE IN XR ~ 1 
SEt If TMERE IS AT ~EAST ONE E~T~V 
NO • COMPl(.ER ERR~R 
GET fREB M6~0RY POINTER IN XR ~ 0 
AND STQ~E AS ENVJRONMFNT OP CURRENT PROGRAM 
GET ADDRESS OF BASE Of CODE IN X~ • 2 
STORE POINTER TO ENVIRONMENT IN FIRST INSTRUCTION 
ADD LEN&TM or ENVIRONMENT TO AL 
STEP TO NEXT TAB~E ENTR¥ !N PRQGRAM TABLE 
ARE 1ME~E ANY MORE ENTRIES IN PROGRAM TABLE 
TRANSre• Ir TMERE ARE MORE EN'RIES 
GET NEW rREE POINTER IN XR ~ 2 
SUBTRACT OLD PHEE POINTER TO G&T LENGTM NEEDED 
GET POI-TE~ TO FREE AREA !N XR • O 
AL~OCAT! AL~ MEMORY USED roR PROGRAM ENVIRONMENTS 
GET POJNTSR TO USER AREA CONTROL WORD 
AND ALL0C4?E MEMORY IN USER AR6A 
t:XcCUTE AL~ PROGRAMS TO OEf lNE SYMBOLS 



ENO 

ENU 

L. 

027710 030236 22~0 00 
027111 oonooo 1210 15 
027712 030237 0610 OU 
u~ BINARY CARD 0000U504 
027713 000001 7200 ~1 
027714 777777 6010 OU 
027715 030240 2220 OU 
027716 0000~0 0620 11 
021111 oooono 7?.4o 11 
027720 000001 0640 12 
027721 030137 2350 00 
027722 000001 1150 15 
027723 027727 6010 00 
027724 000002 1150 15 
027725 027727 60l0 OU 
027726 030140 7440 00 
027727 000001 2200 11 
021730 027751 6ouo oo 
027731 000001 0610 11 
027732 030240 2220 oo 
027733 000000 0620 11 
027734 000000 72JO 11 
027735 000001 0630 1~ 
027736 000000 6220 14 
027737 000001 2350 11 
027740 000000 63,0 05 
Of BINARY CARO 00000505 
027741 777777 6000 90 
027742 000010 7710 oo 
027743 001400 6200 05 
027744 000000011001 
027745 000000 5602 01 
027746 000000 2360 12 
02?747 000000 7560 13 
021150 021127 1100 eo 
027751 000000 0650 l5 
027752 000000 2340 15 
027753 027711 6010 DO 

027754 
027755 
027756 
027757 
027760 
027761 
027762 
027763 
027764 
027765 
0277b6 

027755 5500 00 
000000 2350 a.:s 
000011 7350 oo 
002000 6?50 01 
500006 0010 DO 
027762 ~5UO 90 
000000 2350 l).S 
oono11 7350 ou 
027207 75'0 00 
027207 2360 OU 
027210 17b0 ou 

10~49 BlNDR 
10~50 IHN04 
10351 

10~52 
10~53 
10354 
10~55 

10 '.556 
10~57 
10~58 
10359 
10~60 
10361 
10362 
10363 
10364 BlND5 
10~65 
10]66 
10367 
10368 
10369 
10370 
10'.H1 
10372 
10~73 

10374 
1Q375 
10376 

10377 
10378 
10379 
10~80 
1Q'.1181 BlN06 
10382 
10~83 

10~84 * 
10385 
10~86 
10:387 
10~88 
1Q,89 
10HO 
10W1 
10392 
10~93 
10~94 
10~95 

L.DX5 
LXL.1 
ADX1 

1.,XL. 0 
TNZ 
L.DX2 
ADX2 
L.Xl..4 
ADX4 
l,.DA 
CMPA 
TNZ 
CMPA 
TNZ 
STX4 
1,,DXO 
TZE 
A0X1 
1,.DX2 
ADX2 
1,,XL.3 
ADX3 
EAX2 
l,.DA 
EAA 

TZE 
ARL 
EUO 

RPDX 
L,DQ 
STQ 
TRA 
ADX5 
SZN 
fNl 
TM IS IS 
SBAH 
L,DA 
AL.S 
EAX5 
MME 
SBAR 
L.DA 
AL.S 
STA 
l.,DQ 
SBQ 

PASS 3 

SVM 
o,5 
CMA!N 

1,1 
$EHROR 
PROG 
0.1 
0,1 
1,2 
f;L,Nt<S 
1,5 
8IN05 
2,5 
8JN05 
E:NTRY 
1,1 
~INJ)6 

111 
PROG 
0,1 
011 
1.2 
0,4 
1,1 
01AL 

iE~ROR 
8 
768 1 AL 

'1 
u,2 
o,3 
81ND5 
o,5 
o,s 
8 I ND4 
A KLUDGE 
••1 
••11JU 
9 
1024,AU 
M$MREC 
••1 
••,nu 
9 
R$MTOP 
A$MTOP 
RiMAASE 

TO SET 

PAGE 

GET BASE OF SYMBOL TABLE TABLE IN XR - 5 
GET POI~TER TO nEF/REF CHAIN IN ~R - 1 
MAKE POINTER •BSOLUTE 

GET DEF/REF FLAG IN XR ~ 0 
~RHOR • NO SVMD~F ;OR THIS SYMBOL 
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GET POINTER TO BASE or PROGRAM TABLE IN XR - 2 
ADD PROGRAM NUM8ER WHERE SVMBOL IS OEf INED 
GET AOD-ESS OP SVMOEF IN X~ - ~ 
AOD BASE or ENVtRONMENT TO MAKE IT ABSOLUTE 
GET NAME Of ENTRY POlNT lN A REGlSTFR 
JS CURRENT SYMBOL. THE ENTRY POINT 
TRANSF"EFt If NOT 
IS CURRENf SYMBOi,, THE ENTRY POINT 
TRANSrEPf If NOT 
SAVE ABSOLUTE ENTRY ADDRESS 
GET POINTE~ TO NEXT SYMREF IN XR - O 
TRANSrER If NO MORE SVMRErS IN THIS CMAIN 
ST~P TO NEXT SYM~EF 
GET POINTER TO BASE OF PROGRAM TAALF. !N XR • 2 
ADU SVMREP PROGRAM POINTER TQ MAKE IT ABSOLUTE 
GET ENVIRONMENT ADDRESS or SYMBOL 
ADD BASE or ENVIRONMENT TO MAKE IT ABSOLUTE 
GET ADDRESS or VALUE DEF"INEO BY SYMOEF IN XR - 2 
GET L.ENlHl-I or VAL.lJE IN Al.. 
MOVE L.E~GTH TO AU 

ERROR • TOO MANY SVMDEFS POR THIS SYMBOL 
POSITION COUNT FOR REPEAT 
GET COUNT A~O A ANO 8 BITS IN ¥R - o 

MOVE 
FROM VA~UE Of SYMOEP 
TO ADDR!SS or SYMREV 
AllJO L.00!' 
STEP TO NEXT SYMBO~ 
SEc ir fHERE ARE ANY MORE SVMAOLS 
TRANSPE' If MORE SyMBOLS 
RUN TIME 6NVIRONMENT 
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L PASS 3 

ENU UF BINARY CARO (JOUOU'.)06 
0277b7 UQ031'10 U7of'l O.S 10396 A ihJ ?*J2+321DU 
027770 liOQ041 :>r brJ o I 10~97 U Iv ~~~.nL 

U27771 777776 6:;>10 I)~ 103~8 t: A )(1 ~~, 11U 
027772 027201 74111 01) 10:599 $TX1 R<tit3!TL 
U27773 0272'17 2210 ou 1Q400 LDX1 k$MTOP 
027774 U27201 1610 ao 10401 SHX1 k'.bijJTL 
027775 U272tiO 7410 OU 10402 Shi k'Hil TT 
027776 000002 1610 QJ 10403 SBX1 2,ou 
027717 027204 7410 au 10404 STX1 H$SMAX 
030000 030131 23?0 oo 10405 L.DA rRcE 
030001 U30l40 2220 00 10406 L.DX2 l::NTRY 
030002 oooon1 2no 12 10407 l.DX2 1,2 
030003 027211 74~0 oo 104QB STX2 k'l>REQ 
030004 026225 7500 OU 10409 S'fC2 RillFRX 
030005 026213 7100 oo 10410 TRA k$ZER 
030006 030140 2210 OU 10'411 L.DX1 l::NTRY GET MAIN ENTRY POINTER IN XR • 1 
030007 777777 60U0 OU 10412 TZE $ERROR cRROR , NO BLANK SYMOEF 
030010 030l:H 2220 00 10H3 \,.DX2 f REE GET POJNTER TO BASE OF STACK I~ XR ... 2 
030011 030131 2260 OU 10•14 I.DX S1 F'REE INITlAl..JZE STACK POINTER 
030012 000001 06b0 u 10415 AOX s.1.1 ADD AMOUNT Of LOCAL STORAGE NEEDED BY PROGRAM 
030013 02120~ 1060 oo 10416 CMPX S,RiSMAX DOES TH!S OVERl.AP THt HFAP 
030014 000002 6020 04 10411 TNC 2.ic TRANSF"ER IF' OK 

END OF BINARY c~Ro OOOOU507 
030015 777 17 7000 oo 10418 TSXO iEHROR GARBAGE COL.L.E:C:T CLINK UP LLO•S) 
030016 000000 6350 u 10419 EU 0.1 GET ADDRESS or PHOCEUURE VAl.,UE IN AU 
030017 021223 07?0 07 10420 ADA UPROC I Ol. ADD lVPE IN AL 
030020 000000 7550 1,2 10421 STA 012 AND STO~E AT BASE or NEW STACK 
030021 oonon1 4500 12 10•22 STZ 1.2 INITlAl..IZE S REr,ISTER SAVE WORD 
030022 000002 23?0 u 10423 I.DA 2,1 GET ENVIRONMENT or PROCFDURE 
030023 000002 75,0 12 10424 STA 2,2 AND STO"E JN STACK 
030024 027210 2350 00 10425 1..DA RiMAASE GET BASE Of STORAGE AS ENVIRON~ENT 
030025 030042 0150 a1 10426 ADA TP 1 01,. ADD TYP~ or GLOBAL STORAGE 
030026 026540 75~0 00 10427 STA R1iGn ANO STO~E AS CURRFNT ENVIRONMENT 
030027 000002 7'420 u 10tl28 STX2 2,1 STORE O~D S REGISTER IN OLD STACK 
o3oo3o 000001 7200 u 10429 L.XL.O 1.1 GET TYPE Of NEW ENVIRONMENT IN XM • 0 
030031 000002 uuo u 1.0430 5Xl.O 2.1 ANO MOVE IN MSCW 
u3oo32 000001 4500 u 10431 STZ 111 Z~RO OUT O~D TYPE fOR GARBAGE COLLECTOR 
030033 000000 6200 t2 1Q432 E&XO 0,2 GET BAS! er NEW ENVJHONMENT IN XR • 0 
030034 027210 1600 00 10433 5BXO H!liMRASE GET LENGTM or CURRENT ENV!~ONMENT IN XR - 0 
03QQ35 030042 4400 00 10434 SXL.O TP AND STO~E AS LENGTM IN TyPE PATTERN 
030036 777777 6600 o.s 10435 ERXO •11DU GET 1•S COMPLEMENT 
030037 030043 7400 oo 10436 STXO TP•1 AND STO"E IN TERMINATOR WORD l N TYPF PATTERN 
oJoo4o 025365 7000 oo 10431 TSXO RiENTER AND ENT!R PROGRAM 
030041 OQ5653 7100 90 10436 H::RM TRA Pi STOP pRJNT READY MESSAGE A~D STOP 
030042 027222 oououo 10'39 TP ZERO USt<lP 1 0 

END or BINARY CARD 00000508 
CJ3Q043 000000 77l717 10440 ZERO QI '-'1 
03Q044 030046 OOU4 00 10U1 StHI TALL-Y SR,SRE•SR 
030045 oonooo oououo 10442 SIH ZERO 
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L. PASS 3 

03o046 030052 OOU0u0 10443 SI'< ZERO UC 
03()047 030062 OOIJO 1)0 10444 ZERO xsvsc 
CJ3oo5o 030056 000009 10445 ZEHO us 
030051 030072 onuooo 10446 ZERO L.C 

nJ0052 10447 ~HE EQU * OJ0052 10448 EVEN 
030052 030056 OOUOIJQ 10449 UC ZERO us 
030053 777777 OOOOUQ 10450 ZERO •1 
030054 05610111410, 10451 UASC! 2, 1 Al,.GQL.68 
03QQ55 117114066070 
03Q056 777777 000000 10452 us ZERO •1 
030057 000002 00000'1 10453 ZERO 2 
030060 07412512310~ 10454 UASCl 2 1<USER> 
030061 122CJ16040U4U 
030062 030066 000000 10455 x~vsc ZERO ••4 
030Q63 777717 000000 10456 lERo •1 
03oQ64 05610111410 7 10457 u•sc1 2, • Al.GOl.,.68 
030065 111114066D7U 
0JCJQ66 030102 000000 10458 ZERO Mf"D 
03o067 777777 oouoav 10459 ,ZERO •1 
03oo7o l.3012313112.S 10460 UASCl 21XSYSCAT 

ENU or BINARY CARD 00000509 
030071 l.03101124U4U 
03QQ72 030016 000000 10461 I. c ZERO ••4 
030073 777717 OOOOOQ 10462 ZERO •1 
030074 05610111'4107 10•63 UASCl 2, 1 AL.GOL68 
030075 117114066070 
0J0076 030102 000000 10464 ZERO Mf"O 
03QQ77 777777 000000 10465 ZERO •1 
030100 104114111.102 10466 UASCI 2 1 DLl BRARY 
030101 2.22101122131 
030102 177717 000000 10461 MrO ZERO •1 
030103 000000 000000 10468 ZERO 0 
030104 0741151063,04 10469 UASCl 21 (MF'O> 
030105 07604004004U 

OJ0106 10470 BSS 16 
O..S0126 10471 EVEN 

030126 000000000000 10472 NAME OCT o.o 
030127 000000000000 
030130 000000 OOOOUCI 1003 f"HN ZERO 
030131 oooono ooooue 10474 Vl'<eE ZERO 
030132 000000000000 1o'75 Ccl. OCT o,o 
030133 ooooooooouoo 
030134 000000 00000'1 10476 SYMP ZERO 
CJJ0135 027710 7100 QO 10477 t3ll\IDI TRA Bl NOH 

ENU or BINARY CARO 00000,10 
030136 000000 ooooug 10478 Pl<OG1 ZERO 
030137 04004Q04M040 10479 t:H,.'IKS UASCl 1. 
030140 oooono 000000 t0480 ENTRY /;ERO 
030141 000000 01')0000 10481 TE:MP ZFRO 



03(:1~0 
0301=>1 
CJJc1s2 
030153 
030154 
CJJ0155 
030156 
03C157 

L 

uonoo6110004 
n .so 1 '.>0 

oonunoooooou 
oononoooouou 
oooonoooouou 
uooononuouoo 
oooononoooou 
oooooonoouou 
uonooonuooou 
uoouooooouou 

030160 030150 753n OU 
030161 030141 7420 00 
030162 oonono 12~0 11 
030163 030141 0620 00 
OJo164 OOOOCO 4420 11 
030165 oonooo 0620 il 
030166 000001 1620 11 
030167 030225 6n4o oo 

ENO Of BINARY CARO OOUOUj11 
030170 000145 0620 o~ 
030171 030173 7420 00 
030172 030241 2230 oo 
030173 000000 6240 13 
030114 030115 5500 eu 
030115 000000 2360 o~ 
030176 000011 7360 00 
030177 000000 62'0 De 
030200 030201 74,0 00 
030201 000000 1040 Q3 
030202 03n207 6020 oo 
030203 000001 62~0 14 
030204 500006 on10 oo 
030205 000000 62~0 1' 
030206 777777 6010 00 
030207 000001 1040 11 
030210 03n216 6noo co 
030211 000000 2360 13 
030212 000000 7560 14 

10482 
10483 Hl::G 

10484 • 
10485 * 
10486 • 
10481 • 
10488 • 
10489 • 
10490 * 
10491. * 
10492 • 
10493 • 
10494 • 
10495 • 
10496 AL.CC 
10491 
10498 
10499 
10500 
10501 
1Q5Q2 
10503 

10504 
105Q5 
1Q'iQ6 
10507 AINC 
10508 
10509 
10510 
10IJU 
10512 
10513 
10514 
10515 
10'516 
10 1517 
10'518 
10519 AL.0C1 
10520 
10'521 
10522 

E: I GMT 
OCT 

PASS 3 

o,o,o,o.o,o.o.o 

THE TA~L~ ALLOCATION ROUTINE ALLOCATES DYNAMlC SPACE 
FOR THE SEVERAL TABLES REQUIRED DURING COMPILATION, 
THE CALLING SEQUENCE IS A TSXO WITH THE A REGISTER 
CONTAINING THE LENGTH,OU OF T~E NEW TA8Lc ENTRY 
REQUESTED AND XR ~ i CONTAINING A POlNTFR TO THF 
TABLE CONTHOL. WORD O; T~E APPROPRIATE TABLE, THF 
SU~HOUTINE RETURNS lN XR ~ 1 A POINTER TO THE 
NEWLY CR~ATEO TABLE ENTRY, T~E roRMAT or A TAfiLF. 
CONTHOL, WORO IS UPP~~ HALf lS ABSOL,UTE LOCATtON 
AND LO~ER HALr Is THE CURRENT LENGTH OF THE TABLE, 

SAVE REGISTERS 
SAVE 1.ENGTH REQUESTEO 
GET CUR~ENT L,ENGTM nF TABLE 

PAGF 

ADD REQUESTED LENGTH TO GET NEW ~ENGTH 
SAVE NEN L.ENGTH OF TABLE 
ADD CURRENT LOCATION OF TABLE 

236 

SREG 
STX2 
L.XL.2 
ADX2 
SXL.2 
ADX2 
SRX2 
TMl 

HEG 
TEMP 
0,1 
TEMP 
0$1 
0,1 
1,1 
Al..0C4 

SUBT~ACT LOCATION OF ADJACIENT TABLE 
TRANSFER IV NO TAR~E MOVING HAS TO BE DONE 

ADX2 
STX2 
1.DX3 
~AX4 
SRAI'~ 

~DQ 
Ql..S 
EAX5 
STX5 
CMPX4 
TNC 
EU5 
MME 
EAX5 
TNZ 
CMPX4 
TZE 
L,OQ 
STQ 

1~100,ou 
AINC 
TENn 
••13 
••1 
••,DU 
9 
0' t.llJ 
•->1 
**tOU 
A1.0C1 
lt4 
M$MREQ 
o,5 
$ERROR 
1,1 
Al,.0C2 
013 
014 

ADD ONE PLUS EXTRA SPACE TO BE A~L6CATED 
SAVE AO~ITlONAL ~ENGTH NEEDED 
GET AOD~ESS OP FND OF TABLES 
GET ADD~ESS OF NEW END OF TABLE IN XR • 4 
STORE C~RRE~T LENGTH OF CO~E 
ANU PUT IT IN Q 
GE;T L,ENGTM IN QU 
PUT IN XR • 5 rOR HALFWORD OPERATION 
AND STO•E roR CnMPARE 
15 THERE ENOUGH CORE 
TRANSFE1t ff 01< 
GET 1.ENGTH 0, CORE NEEDED lN XR ft 5 
ANO TRY TO GET MORE CORF 
DlD WE GET IT 
NO " ERAQR 
15 THERE ANY MORE TO MOVE 
TRANSfE~ IF OONF MOVING 
FETCH FROM 01..0 TABLE LOCATION 
STORE IN NEW TABLE LOCATJnN 



0155'1 u1 lJ5-26 .. 72 17,863 Al..G01,.68 PAGE 237 

L PA~S 3 

03('213 000001 16.SO O.S 10523 SBX3 1, Ull UECREMENT SOURCE POINTER 
030214 oooon1 1640 Q.S 10524 SRX4 11 Ull UECREMENT DESTINATION PnINTER 
030215 030207 11uo ou 10525 TRA A~0C1 ANO TRY TO MOVE SOMF MORE 

ENU llF BINARY CARD OOU00~12 
030216 U30173 22.SO OU 10526 AL.OC2 L.0X3 Al NC GET DISP~ACEMENT IN XR - 3 
030217 000001 62'40 11 10527 EAX4 1.1 GET POINTER TO CONTRO~ WORD OF FIRST MOVED TABLE 
030220 000000 0430 14 10528 AL.0C3 ASX3 o,4 MODIFY ~ESCRIPTn~ TO POINT To NFW TABLE LOCATION 
030221 000001 0640 o.s 10529 ADA4 11 uu ST~P TO NEXT DESCR!PTOH 
OJ02n 030241 1040 '1.S 10'530 CMPX4 TENo,ou ARE WE DONE INCREMENTING DESCRIPTORS 
030223 030220 6040 00 10531 TMI ALOC3 TRANSpE~ IF MORE TO DO 
030224 030220 bOOO 00 10532 TZE Al..0C:3 TRANSPE~ tr MORF TO 00 
030225 ooooco 7UO 11 10533 AL.0C4 1,.XL.2 0,1 GET ~ENGT~ OF TABLE 
03(1226 000000 06~0 11 10534 AOX2 Oil. ADU cu~~ENT ~OCAT!ON 
030227 000000 4500 12 10535 STZ 0.2 ZERO OUT WQRO fO~LOWING ENTRY 
030230 030141 1620 00 10'536 SBX2 TEMP SUsTRACf ~&NGTH Or NEW ELEMENT FOR J TS LOCATION 
030231 030150 4420 00 10537 SXl.,2 RECI PUT ~OCAT!ON OF NEW ELEMENT IN XR .., 1 
030232 030150 0?30 OU 10,38 L.REG HEli RESTORE REGISTERS 
030233 000000 7100 1.0 10539 TRA o,o ANO R!iTURN 
030234 000000 oooouo 10540 U~ER ZERO 
030235 000000 OOUOOQ 10541 TYPE ZERO 
030236 000000 ooooug 10542 SYfl1 ZERO 
o.:so2J7 000000 000000 10543 CHlIN ZERO 
03Q240 000000 onuouo 10544 PHOG ZERO 
03c241 000000 00000111 10545 Tt:ND ZERO 

101§46 HEAD 1 
O.S~242 10547 ass 100 PATCH SPACE 
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1 5 Y ·'4 TAX PASS 1. 

1054A TTLS SYNTAX PASS 1 
ououo1 1oc:;4 9 St:TE SET 1 

10550 ~MC OFF 
10551 kf:F OFF' 

O.S0406 1or;!>2 PHOG SYNTAX (PR0 1 A$PASS2, 1 2$PR0,2$00NE 1 ) 

END OF 81NARY CARD oouoo51.s 
030416 10553 PHO SVNTAX (POEN, UODEL.,), 
O.Stl41(> 10554 ETC (1iSRNGE,CLOR,1$C~~AR,lONT,1$MHNGE,,SER,1$DECI,,•>, 
O.S0416 10555 ETC <UERNGE,CL.OR) 
O.S0434 101356 CUND SVNTAX (A$MATCM,S$BAR 1 1$0~Cl,,1$ER~GE 1 RARR 1 1$SRNGE,BARR,•t, 
O.S0434 10557 ETC (1iMRNGi, 1 SER,E~SE), 
oJo434 1or;5a cTC CA$MATCM,S$~ARF,1$0ECl 1 ,1SERNGE,8ARR,1SSRNGE,•), 
O.S04.34 10559 ETC (HARR 1 11MRNGE, 1 SER,TMEN,, 
O.S0434 10560 ETC (1$EMPTV,) 

ENO UF BINARY CARD 00000514 
0.S0463 10561 THEN SYNTAX (A$MATC~ 1 S$~AR 1 t$0cCJ, 1 1$ERNGE,BARR 1 1$SRNGE 1 BARR 1 •,, 
O.S04b.S 10562 ETC C1$MRNGE,,ScR,E~SE)1 
O..S0463 10563 ETC (AiMATCW 1S$8ARF,1iDECJ,,1$ERNGE,BARR11SSRNGEt*>• 
O,Hl463 10564 ETC CBARR 1 1SMRNGE,,SER,THEN,, 
O.S046J 10565 ETC (A$OERR;A$EM8) 

ENO Of BINARY CARU ooooor;16 
n.s0,12 10566 cL.SE SYNTAX (A$MATCM,SSBAR,1$DcC1,.1sERNG6,BARR,1SSRNGE,BARR,.t. 
O.S~!:>12 10567 ETC ( UMRNGE, 1 St:lil), 
OJIJ!)l.2 1Q,6B EfC (AiMATCM,S$BARf,1$UECI,;1SERNGE 1 8AR~11SSRNGE,•)1 
OJ~,12 10,69 ETC (8ARR 1 11MRN~E,.SER,THEN), 
0.5012 10 1no ETC C 1$EMPH,) 

END 0~ BINARY CARD 00000517 
O.S0!>40 10571 St:R SYNTAX CUN!T1UTAIL.J 
030,46 10572 UTAIL SYNTAX (ASMATCW,SSSEMl11$QAOO,SEMlC1UNIT.~TAlL>1 
O.Sl;l,46 10573 ETC (ASMATCM,SSCOLON,tiOA00rCLNC 1 t$0EOL.C11UNIT,•>1 
O.Hl,46 10574 ETC CUTAIL,.), 
0.S0,46 10575 ETC CA$MATCM,S$~ER,1$0ADO,SEMIC,1iIDENT 11 •) 1 
O.SQ546 10576 ETC CASMATCM,S$COLON11iSTID,,1sDECL,,uNIT,uTA!~). 
030~'46 10577 ETC CJTAJL) 

ENU Of BINARY CARO OOU00518 
O.SOo02 10578 UNIT SYNTAX cuosrz, IDN!,DEC> 
0.50610 10579 ~UNKE SYNTAX <JUNK,, 
03Q610 10'580 ETC (1$EMPT¥,> 

EN~ OF BINARY CARO OOOOU519 
O.S0b20 10561 JUNK SVNT AX (1S1DENT,,1ssr100,,JUNK6>1 
O.SOb20 10582 ETC (A$MAfCM 1 SSEQ 1 1SOSM0 1 tDNT 1JUNK), 
0Joo20 1o'>83 ETC (A$MATCM,S$ASGN 1 1SoSM0 1 SON? 1JUNKE,, 
o.sao20 1Q584 ETC <POEN,1SoDE~ •• 1soSMO,tONT,JUNKE,, 
030620 10'585 ETC (80~ 1 tSIDEL1al$OSMOalDNT,JUNKE>, 
O.SU20 10586 ETC (AiMATCM,SSSTR,SUNlT,11ooe~ •• 1sosM01lDNT,JUNKE), 
O.SQb20 10'387 ETC (A$~ATCM,S$UN!oN,UUNIT,tsooe~ •• 1sosMo,1cNT1*)1 
O.S'1o20 1058B ETC CJUNl<E)1 
0.St1620 1or;s9 ETC (A$MATCM,S$P.~OC1ARGE,1sesMO,IDNT,JUNKE), 
O .. Hlb20 10590 ETC CASMATCW,S$MEr 1 1SOSMO,l~NT,JUNK,, 
030620 10591 ETC (A$MATCM 1 S$~QC 1 1$0SMQ,IDNT 1 JUNK) 1 
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l SY1'4T AX PASS 1 

O.SOo2Q 10592 ETC (A$MATCM,S$~EAP,1$05MO,IONT,JUNK), 
OJOo20 10593 ETC (A$MATCM,S$0F,1SOSM0 1 fD~T,JUNK) 

ENO OF BINARY CARD 00000122 
O.S0725 10594 FJ SVNTAX CF'ORS> 1 
O.S0725 10595 ETC (JUNKE) 
039735 10'596 JTAil.. SYNTAX (A$MATC~,S$COMMA,1$0AOO,COMAC,1iosM011DNT,JTL1)1 
o.se135 10597 ETC < UEMPTY, > 

END OF BINARY CARD 00000,2.s 
039750 10598 JfL.1 SYNTAX (F"URS 1 J,AIL.le 
o.se15o 10IJ99 ETC (JUNKE I JlA 1 I.,) 
0.50762 10600 SU"' l T SYNTAX (A$MATCM,S$~PAR,1sPUSH,IDNT,1$MARK,,rsEa,.,, 
030762 10601 cTC (A$MATCM,SSIPAR11iOCST,,1iOPQP,fDNT, 

END Of Bl~ARY CARO 00000,24 
030775 10602 UUNlT SYNTAX (A$MATCM,S$~PAR.1sPUSH,fONT,1$MARK,,MSEQ,•), 
o.So775 10603 ETC (A$MATCM,Ss•~•R.1soCUN,,1$0POP,fONT> 
o3tu10 10604 FURS SYNTAX (A$MATCM,S5fOR,1sJOENT,,rROMS), 
o.s1010 10605 ETC <FHOMS) 

ENO OF BINARY CARU 00000525 
OJ1U22 10606 FHOMS SYNTAX (A$MATCM,SStijOM1JUNK 1BYS) 1 
o.s1022 10607 ETC (BYS) 
031034 10608 ~YS SYNTAX (A$MATCM 1 SSBY 1 J~NK,TOS>t 
OJ1U34 10609 ETC (TOS > 

END OF BINARY CARO 00000526 
031046 10610 TUS SYNTAX (AiMATCW 1 SS~O,JUNK 1 W~~ES> 1 
031046 10611 ETC CWHLES) 
03\060 10612 t-IHLES SYNTAX (A$MATCW 1 SSWM~ErSER1DOS)1 
O.S1C60 10613 ETC (DOS) 
03\072 10614 DUS SYNTAX (A$MATCM,ssoo,1soSMO,tONT,fJ) 

END Of BINARY CARO 00000527 
031101 10U5 HUX SYNTAX (A$MATcw.sssue.tiSRNGE,BOXR,&ELEM,9TAtL •• ,. 
031101 10616 ETC (A$MATCM,ssaus,1scsox,,1sERNGE,BOXR,1$RFST,CBOXT> 
031115 10617 ~hII.. SYNTAX (A$MATCM 1 S$COMMA 1 1iOAD0rCOMAC 1BFLEM 1 BTAILl 1 
OJl,115 1061A ETC (UEMPH 1 ) 

END or BINARY CARD 00000526 
O.SU30 10619 fH:LEM 5YNT AX (tinSTZtIDNT,JUNKE,BEL2J 
O.SU37 10620 ~EL2 SYNTAX (A$MATc•,sseo1.oN,1soADOtCLNC,1ioSTZ,lDNT,JUNKE,•). 
0311.57 10621 ETC <BEL3>, 
o3U37 10622 ETC (A$MATC~,S$AT,1SoADO,c1.Nc,1$0STZ,!ONT,JUNK), 
03Ul1 10623 ETC (A$MATCW 1 S$~~EX,ASMATCM,S$COLON,1$0ADO,CLNC 1 •) 1 
031137 10624 ETC C1iOSTZjlDN!1JUNKE,BE~4,, 
031131 10625 ETC (A$MATCM,S$ElTH,A$MATCH,S$CQ~ON,1$0ADo,cLN~ •• ,. 
03U37 10626 ETC (1ioSTZ11DNT,JUNKE 1 BE~4,, 
OJU37 10621 ETC ( Ul'lSTZ. l ONT) 

EN~ or BINARY CARO oooou5Jo 
03\201 10628 tH:L3 SYNTAX CA$MATCM 1S$AT,JUNK), 
031201 10629 ETC (BcL4) 
03121:Z 10630 EH:L4 SYNTAX (A$MATC~,s$r~EX), 
o.s,~12 10631 ETC (A$MATC~ 1 S$EITH>, 
031~12 10632 ETC CUEMPH 1 > 

END OF BINARY CARD OOUOO!J31 



• 4t ) • 01557 u1 05·26.72 17' 8b.3 ALG')L.6b PAGF 240 

1 SYl'H AX PASS 1 
) . 

ri.s1a:> 10~33 LH:C S YI~ TAX (AiMATC~.s~PRI0~,1$IUENT,,1isr1n,,AiMATCH,SiEQ,4t), 
) . n.sta' 10~34 t:TL ( PfH3) 1 

n.s1a, 10635 i:T c (A~MATCW 1 S$DP 1 0PUEC) 1 
O.S1U5 10~36 ETC (A$MATCM 1 S$MOOE,1$1UENT,,t~STIU,,A$MATCH,S$EQ 1 •)• 
n.s1a:, 10637 t:TC (MB), 
0.S1l2:) 1063B ETC (A$~ATCM 1 S$5TR 1 SOEC>, 
rJ.st225 10639 ETC (A$MATCH 1 S$~NION,UUEC) 1 
o.sia5 10640 ETC (A$MATCM,S$PWOC.PO~C) 1 
0.51225 10641 ETC (A$MATCM,S$Hf:r,RESLT 1 1iEREf,,IOFC>, 
O.S122' 10642 i::rc <BOX 1 RE5LT 1 liEBOX,,lOEC), 
OJ1t!25 10643 ETC (A$HATCW,S$~OC,~cSLT,10ec,, 
O.S\225 10644 cTC (A$MATCM,S$HEAP,~ES~T 1 lOEC) 1 
0.31225 10645 ETC (A$MATCM,S$~JBRY 1 RESL.T 1 t$5AVE,FMODE 1 1$DECL8 1 ,*) 1 
0.51225 10646 f:TC ( L.. l 13 L. ) ' 
0.51,225 10647 ETC (1$!DENT,,1isr10,,JD), 
0.51,225 10648 !:TC CJTLU 

END Or BINARY CARD OOU00'5.S4 
031.S.52 10649 PIH SYNTAX (A$MATCM,S$COMMA 1 1$0A00iC0MAC,PRTt), 
0.31.S32 10650 ETC C t$EMPT¥ 1) 

031344 10651 PtH1 SYNTAX (1$10EN'••1$STJD,,PRT2>t 
o.S1,344 10652 ETC <tinSM01IDN!1DEC) 

END Or BINARY CARD 00000535 
0313~'7 10653 l'tH2 SYNTAX (A$MATCM 1 S$EQ,PRT3), 
0.51.557 10654 ETC ( ID) 
03U70 10655 1-'l'(l3 SYNTAX (1$PUSH~IDNT,1SIOENT,,1scNVRT,,1sopoP,IDNT,•), 
03l37Q 10656 ETC C UDECP t, PR!) 

END OF BINARY CARD OOUOOf..56 
031402 10657 OP DEC SvNTAx (A$HATCM 1 5$~PAR 1 1SMARK,,MSEQ A$MATC~ 1 S$RPA~,*'• 
OJ1.402 10658 ETC (~lE~D.tSoEP~,.1sDEC0,,1iDEL~,,.SMATCH,S$EQ,rJ,OPTL,. 
O.S~402 10659 ETC c1s1DENT,,1ssr10,,1sevotD,,1soEco,,A$MATCM,S$EQ,•), 
031402 10660 ETC CPOEN 1 110ECOP,,OPT~) 1 
031402 10661 ETC CASMATCW,S$EQ,~SSTIC,,~sevoro,,1soECO,,•), 
o.St4o2 10662 ETC (A$MATCW,S5EQ, DEN,1sn eoP,,OPTL>, 
031402 10663 ETC ( ASOER~I UEIJ) 

ENU Of Bl NARY CARO 00000,37 
03\450 10664 OPTL SvNTAx CAiMATCM 1 SSCOMMA 1 1iOA~O,COMAC,OPT1>1 
0.51450 10665 ETC C1$EMPT'f 1) 

ENIJ or Bl NARY CARO OOUOU536 
031462 10666 OPT1 SYNTAX (1SIDEN,,,1SSTJD 1 ,0PT2>i 
031462 10667 ETC (OPnEC)I 
OJ1,462 10668 ETC C1$0SMO,IDNT1DEC> 
OJ,!:>00 10669 0"1T2 SVNT AX CASMATCM 1 S$EQ 1 JUNK,OPT~,, 
031,00 10670 ETC CJD> 

ENO Of ~!NARY CARO OOOOOU9 
032;,12 10671 MU IL. SYNTAX (l$MATCW,S$COMMA 1 1$0ADO,COMAC,MT1), 
031,12 10672 ETC ( UEMPT¥,) 
OH,24 10673 Mlt SYNTAX (1i!OEN,,,1$STlD,,MT2) 1 
031,24 10674 ETC C1inSMOilDNT,OEC) 

END Of Bl NARY CARD ooono,4o 
OJ\'37 10675 MT2 SYNTAX fA$MATC~,S$cQ 1 MT3) 1 
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1 :>Yr~ux PASS 1 

OH~3l 10676 ETC ( ID> 
n.st550 10677 MT3 SVNTAX (1$PUSH 1 1DNT,MOD,t$0POPtIDNT,1iOECMt1MTAJL) 

ENU Ot BINARY CARD oooou~Ht 

0.51'61 1067B SUl:!C SVl\ITAX (SUN 1l' 1 !OM )t 
IJ3t~61 10679 ETC (1itDENT,,1ssr10,,ASMATCH,S$EO,SUNIT,1snecM,,•), 
OH,61 10680 ETC (STAIL> a 
031.~61 10681 ETC (A$nERR 1 UER5) 
OHo02 10682 STAIL. SVNTAX (A$MATCM,S$COMMA,1i0A00rCOMAC,ST1>, 
OJ160~ 10683 ETC (UEMPTV,) 

ENP Of BINARY CARD 00000~42 
OJ1b14 10684 SJ1 SYl\jUX <tiJDENf,,1ssr10,,sr2,, 
0.51614 10685 ETC (1$0SMOaIDNT,DEC> 
OJ162l 10686 ST2 SYNTAX (A$MATC~,SSEQ,SUNJT11$DECM11STAI~>, 
0.51627 10687 ETC Cl D) 

ENI) Cf BINARY CARO 00000543 
OJ1642 10688 UUEC SY1~TAX CUUNlT 1 t0M)l 
O.St642 10689 ETC Ct$1DENT,,1 STID,,ASMATCH,SSEQ 1 UUNIT 1 1SDECM 11 •t, 
031642 10690 ETC (UNT) 1 
031642 10691 ETC (A$0ERR1A$EH6) 

EN~ Of BINARY CARD 00000544 
OJ1b63 10692 UNT SYNTAX (A$MATCM,S$COMMA,t$0A00rCOMAC,UT1l 1 
0.H,b63 10693 ETC ( 1$EMPTV, > 
OJ'-675 10694 UT! SYNTAX c1s10ENf,,1ssr10,,uT2>, 
OJ\675 1Q695 ETC (1ioSMOelDN!1DEC) 

ENO OF BINARY CARO 00000545 
ll.S\710 10696 ua SYNTAX (A$MATCM 1 S$~Q 1 UUNJT,1$DECM 11 UNT,, 
OJH10 10697 ETC ( I 0) 
OJt,723 10698 POEC SYNTAX C1i!DENT,,1ssr10,,p0Ec1t. 
031723 10699 ETC (1$MARK,,AR~E,R~S~T11$0EPR,,lDEC> 

END OF BINARY CARD OOUOOt46 
OJ1741 10100 PUEC1 SYNTAX (A$MATCM,S$EQ,1$PUSH 1 tD~T,PDEC2,1$0POP,IDNT 1 •) 1 
03t.741 10701 ETC CUoUQ,,PTE>, 
OJj,741 10102 ETC (A$MATCM,S$ASGN11$PUS~ 1 1DNT,PDEC2 1 1iOPOP,IBNT 1 •>1 
031741 10103 ETC (1$EREf 1 ,1$0TAG1 1 PTA) 1 
OJ1741 10104 ETC (1$JOENT,,1SMARK,,1soMMl,,1$0EPR,,1•STID11IDECt, 
OJ1741 10105 ETC (1$MARK,,1sEvo10,,1$0EP~ •• 1DEC) 

ENO UF BJ NARY CARO 00000~47 
03~002 10706 P0EC2 SYNTAX (PLlEN,, 
032002 10707 ETC CJUNKE 1 1$MAMK, 1 1$EV0I0 1 ,1$0EPR,) 

ENO or BINARY CARD 00000548 
O.Siir015 10'108 ~t:SL.T SVNTAX (A$MATC~ 1 SSPROC 1 1SMARK 1 ,ARGE,RESLT,tSOEPR 1 ) 1 
032015 10109 ETC (BOX,RESLT 1 UEBOX, ), 
n;.sau15 1011n ETC CA$MATC~ 1 S$1EF 1 RESL.T,1$EREr,), 
OJ~U1!> 10111 ETC CA$MATCM 1 S$STR,SUNIT,tOE), 
O.S2Ul.5 10'12 ETC (AiMATCM,SSUNION,UUNlT 1 !DEJ, 
032015 10713 ETC (1$JDENT, 1 1$STID,,RES1> 

ENIJ or Bl NARY CARD 00000549 
032057 10714 RcS1 SYNTAX (1$JDENT, 11$QMMI, '1$STID,), 
05~U!:>7 10715 ETC (1$EVOlD 1 ) 

ENU Of BINARY CARD 00000550 
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1 SY :'II TAX fo'ASS 1 

C1..S20 71 10116 1 i.JE SYNTAX (UIUFNT, ,13ISTID,), 
o.s2011 10717 t:TC < tiOSMO, IDNT > 
O..SdllO 2 1Q71B PTE SVr'llT AX (A$MATCH,S$COMMA11~0ADO,COMAC,PTE1)1 
o..s2102 10119 f:l'C ( UEMPTV 1 ) 

ENU OF BINARY CARD 0000U5!>1 
o.s•114 10720 PTEt SYNTAX (1~1DENT, 1 liSTlD 1 ,PTE2>, 
O.S2U4 10721 E:TC (1$0SMO,lDNT,OEC> 
1:1.S2127 10722 PTE2 SYNTAX (A)MATCM,S$EQ 1 1$PUSH,lDNT 1PDE:N,1iOPOP 1 lDNT 1 *) 1 
O.S2127 10723 ETC (UOTAG 1 ,PTE), 
o..s21v 1o'124 ETC ( I 0) 

END OF BINARY CARD oouou~!>2 
O.S2144 10125 1-'TA SYNTAX (A~MATCM 1 S$~0MMA,1i0ADO;COMAC 1 PTA1)1 
o.s2144 10726 E:TC C 1$EMPH,) 
032156 10727 PTA1 SYNTAX C1itDENT,,1ssrio,,pTA2), 
O.S21~6 1Q728 E:TC c1soSMO)IDN!1DEC) 

ENU OF BINARY CARD 000005;3 
032171 10129 PTA2 SYNTAX (A$MATCM,SUSGN,1SPUS~,!DNT,PDEN,UOPOP,lDNT,•t• 
Q32171 lo'13o i:TC (1iEREFi11sgrAG,,?TA), 
o.s2111 10131 E:TC (A$MATCM,S$ 0MMA 1\i0ADO,COMAC,1$MARK,,1SEVOID 1;*), 
032171 10732 ETC C1ioEPR) 1 1SOTAG~), 
032171 10733 ETC (! D) 

ENU or BINARY CARO 00000554 
OJ2211 10134 MUD SYNTAX ( UMATCW, S$MEF' 1 MOD1 UEREf, , , 
032211 10135 ETC (BOX1MOD1,1sesox,,, 
032211 10136 ETC (A$MATCM 1 SSSTR 1 SUN,T) 1 
03i211 10737 ETC (AiMATCM,SS~NlON,UUNlT), 
032217 1073B ETC (1$JDENT,,1ssr10,,1$QMM!,,, 
OJii1211 10'139 ETC (A$MATCM,SSPROC11$MARK,,ARGE,MOD1 1 1SoEPR,, 

END OF BINARY CARO 00000f~5 
O.S2257 10140 AHGE SYNTAX (A$MATCM 1 5SL~AR,MSEQ 1 A$MATCM 1 S$RPAR,, 
o;sa251 10741 ETC C UEMPTV 1 > 
032271 10142 MU01 SYNTAX (MOO), 
032271 10143 ETC CUHVOlrJ,) 

END Of BlNARY CARO OOOOUU6 
0.5~301 10744 F" lELlJ SYNTAX (A$MATCW,Ss•er,1soSMO,FMODE,rlELD,1$EREF,,1ssAvE,•), 
032301 10'45 ETC CJ' MODE> i 
03a;so1 10146 ETC CROX,!SISMO,rMODE,rlE~D,1sEBOX,,1ssAVE,rMODE>, 
on;so1 10147 ETC (ASMATC~,ss~TR,SUNlT,1S!DENT,,1ssT10,,1ssAVE,•)1 
032301 10'148 ETC CF'MODE); 
032301 10149 ETC (ASMATCM,S$UNION,UUNIT,1sIDENT,,1ssTin,,1$SAVE,•), 
OJ!IJ01 10'150 ETC CF'MOOE)i 
O.S2301 10151 ETC (ASMATCW,S5P~oc,1sMARK,,ARGE,fL.02,1$0EPR,,1iSAVE,.t, 
OJ~301 10152 ETC C rMODE Ji 
0.52301 10153 ETC CtitDENT,,1$STJD,,f~D4,1$SAVE,FMODE>1 
032301 10'154 ETC ( ASoERR I UEO > 

EN~ O~ BINARY CARO 00000558 
o3a360 10155 n. 02 SVNTAX (1StDENT 1 11$STID11FL.03), 
0Ji360 10756 ETC Cf'lEL.D) 
o.sa.112 10151 fL.03 SVNT AX (1S!OENT,,1$0MMl111SSTI~,,, 
OJ2372 10'15B ETC CUEVO!rl1> 
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l SYl'HAX PASS 1 

END or Bl NARY CARD oounu5:>9 
OJ2404 10?~9 FL.04 SYNTAX (UIDEN'f, 11SOMM1, 1l!STlO,), 
nJ24o4 107bO ETC ( URES T 1 F"MODE) 
032416 1Q7b1 M~EQ srnTAX (MOO~MSEQ1> 

ENlJ OF BINARY CARD 000005bO 
O.S2424 101b2 M::,EQ1 SYNTAX (A$MAfCM,S$COMMA,MUD 1 MSEQt) 1 

OJ2424 10'163 ETC ( UEMPTV,) 
OJ2436 10764 FSEQ SYNTAX (FlF.1..D 1 t$0TAG,,FSEQ1) 
OJ2445 10765 FSEca SYNTAX (A$MATCM,S$COMMA,FlEl..D,1$0TAG,,rsEQ1), 
OJ2445 10766 ETC (1$EMPTV 1 ) 

END OF BINARY CARD 00000~61 
OJ2460 10767 IUM SVNTAX CUIDENT, 11'.iSTlD, 1 IDEC), 
032460 10168 ETC (JUNKE 1 1$00E~, 1 JTAIL.) 
032474 10'169 ID SYNTAX (ti I DENT, , 1$0 MM I , 1 l $$Tl D, 1 1 DEC> , 
032474 10110 ETC (JUNKE 1 JTAIL.> 

ENIJ UF Bl NARY CARD oouout62 
03'-l,10 10171 CT A 11.. SYNTAX (A$MATCM,S$CQMMA,ti0ADOtCOMAC,DEC,CTAIL) 1 
032~10 10772 ETC ( UEMPTV,) 
032523 10773 l UEC SYNTAX (A$MATC~ 1 5$EQ,1$SAVE,~MOOE 1 1$0TAG,,JUNKE,ETL>, 
032,23 10774 ETC (AiMATCM,S$ASGNt1SEREf,,1iSAVE,PMOOE 1 1$0TAG,.•), 
032!>2.:S 10175 ETC (JlJNKE,ATl.>r 
O.S2~23 10176 ETC (JUNK,1soDE~,,JlAI~>. 
OJ2,23 10777 ETC (1$EREf, 1 1$SAVE,FMUDE,1$0TAG 1 ,ATL,) 

END or BlNARY CARU OOUOU564 
OJ2,57 10178 t: TL SYNTAX (A$MATCM,S$COMMA,1$0AD0,COMAC,ET1) 1 
032,57 10779 ETC C UOSMO e 1 ONT) 
032'71 10780 ~Tt. SYNTAX (1iIDENT,,1$STlD11ET2)1 
032,71 10181 ETC (1$0SM0 1 IDNT,DEC) 

ENU UF BINARY CARD 00000565 
03ib04 10782 t: T2 SYNTAX (AiMATCM,S$EQ,1$REST,fM0DE 1 1iOTAG 1,JUNKE,ETL>1 
0.S~604 10,83 ETC (! 0, 
O.S2620 10784 A Tl. SYNTAX (A$MATCM,S$COMMA,1$0AOO,COMAC,AT1>, 
032b20 10,85 ETC CUOSMO,IDNT) 

ENO Of BlNARY CARD OOUOU566 
032632 10786 ATt SYNTAX (1itDeN'f 1 11$STID,,AT2), 
032632 10787 ETC (150SMOelDNT,oEC) 
032645 10188 AT2 SYNTAX (AiMATCM,5$ASGN,1$REST,rMoOE,1$0TAG,,JUNKE,ATL)1 
032645 10789 ETC (AiMATCM,S$COMMA,1$0ADO,coMAC,1$REST,rMoDE,•), 
OJ2645 10790 ETC CUOTAGr1AT1)1 
n.s2645 10191 ETC (1itDENT,,1soMMI •• 1ssT1e,,1o~c), 
1)32645 10792 ETC (JUNK 1 Jhll.1, 
OJ264~ 10793 ETC (1$REST,PMODE 1 1SOTAG 1 ) 

ENO Or BINARY CARD OOU00i68 
0.52703 10194 L.lBL SY1~TAX (A$MATCM,S$COMMA 1 1$0AD0rCOMAC 1 L!B1), 
032703 10795 ETC <UnSMO,JDN!) 
032715 1Q796 I,., 1131 SYNTAX Ci$JOENT,,1$STID,,l,.I~2>r 
0J211:; 1Q797 t::TC C1ioSM0 1 IDNT,OEC> 

END OF BINARY CARD o o oo o5.t>9 
O.S21JQ 1Q798 1..1 B2 SYNTAX (A$MATCM 1S$COMMA 1 t,OADO,COMAC 1 1$REST,F"MODE,o), 
032730 10199 ETC (1$0ECl..B, ,1..1au. 
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1 S Y1\lT AX PASS 1 

U..S2730 10~00 l::TC ( 1$ I DENT, , 1$0 MM I , , 1$ ST 1 D, , l DEC) , 
n .. S2730 lOBut E:TC (JUNK,JUIL), 
O..S2/30 10 ~l)2 ETC (t$R~ST,FMQDl:: 1 1$UECL~,) 

f:NU OF" BINARY CARU ooonu§/O 
ri..s21r;,7 10~03 t'UEN SVNTAX (A$MATCH,S$LPAR,1iSRNGE,CLOR,1$PUSH 1 MK,1$MRNGE,,•>, 
n .521i,1 10,_04 ETC (5~R,COND 1 A$MATC~,S$RPAR,MQ011P800,1$EPDEN 1 ) 
0.52775 10~05 Pt;OO SVNTAX (A$MATCM,SiCO~ON,JUNKE,1$0STZ,PoPnS>, 
0.5217';) 10,,06 ETC (UOSM0 1 PDPOS> 

END OF BINARY CARO 0000U571 
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1 SYl~T AX F-IASS 2 

10"07 TTL.S SYNTAX PASS 2 
10B08 1-!EAU 2 

ououo1 10809 St:TE SET 1 
033007 10"10 Pt-<O SYNTAX (2SSTARf,,c~o.2svo10,,2sREST,rMoOE,2iSVALi1*>1 
O.S3U07 10811 ETC C2SSTRNG,,DECX)e 
033007 10812 ETC (2SSRNG&,,2$0STZ,RNGE,SER,2$VOl0,,2iEVOID,,•> 1 
onuo7 10A13 ETC (2SDELVt.2seRNG6,) 

ENP or BINARY CARD OOU00f'72 
033U33 1oe14 CL.0 SYNTAX (2SLPAR,PDEN,2SSRNGE,,2s1NLL112$~USM,TscooE,•>, 
033033 10~15 ETC (25MARK1,rORMP,A$MATCM,S5R~AR,PM00,2$PUSEA 1 •) 1 
0.sil033 10816 ETC CD~CLR 1 2SOEP~, 1 2SPUSM,O!CLR 1 A$MATCM 1 S$COLON,•l• 
0.U033 10811 ETC (QUATi2SEPDEN,,2SOR~~ •• zsiRNGE,,2SEPONE,), 
033033 10~18 ETC (25LPAR,,P.MCOM•ZCO~•ZS!M 1 2$SRNGE,,2SINLL11*>• 
OJ3U33 10"19 ETC (2SPUSM,TSCODE 1 QS,ASMATCM 1 SSRPAR 1 2S?ARN,,•) 1 
OHUJJ 10820 ETC (2SORLL•12SEiNGE1>1 
033033 1oe21 ETC (2SLPAR,,P.ZCOMtMCO~.zseM,2SSRNGE,,2s1NLL,.PMOD,•), 
03~033 10822 iTC (ASMAYCW 1 SSCOLON 1 QUAT,ASMATCH,S$RPAR 1 2SSVA~,.*t• 
03 033 10823 ETC (2SSTRNS 1 2$0RLL,,2SERNBE,t 1 
03i033 10824 ETC (2iLPAR,r~ 1 2$SRNGE, 1 2!l~LL. 1 SER,A$M~TCH,S$RPAR,•), 
033033 10825 ETC C2SORLL•12SERNGE1)1 
033U33 1oe26 iTC (2SLPAR;.2s~RNGE,,2s1NLL. •• l,,A$MATCM,SSRPAR,•), 
033033 10821 ETC C2SORLL112S~iNGE1> 

ENO OF' Bl NARY CARO 00000,74 
OU2,32 101528 RL.TR SYNTAX CASMATCM,SSCT,2SCSCT 1 ) 1 033132 10829 ETC CA5MATCM,SSCTA8t2SCSCT8r) 

ENIJ Of Bl NARY CARD OOOOU575 
033144 10930 SER 5YNTAX C2SPUSHiTSC0DE 1TMAlN 1TRfL 1 2SBALN 1) 
033154 10931 rnTL SYNTAX (ASMATCM,SS~ER 1 2iOADO,CNT 1 $ER>a 
033154 10,32 ETC cunooK, > 

~NP Of BINARY CARO 00000576 
033166 10!33 TtOIN 5VNUX CUN!T,UhH.1 
033174 101!34 UTAIL. SYNTAX (ASMATCM,S$SEMl•2svo10,,2$DILV1.2$QDELV,,T~AIN), 
033174 10835 ETC (UOOOK,) 

END or BINARY CARD oooou171 
03 210 1oe36 If SYNTAX (2$CPAR1,2sPUSH,TSCOOE,2sPWSH,T$COOE,2scoNr, •• ,. 
OJ3210 10~3? ETC CTSEQ,RLTR,!ERTe2SENTL,!1,2scoNE,,2SCLEAR,CNT,•>· 
033210 10"3B ETC C2SBALZ~ •• 2ssvA~,,2SPt~M.,2so&LV112SOOELV11TMEN,•), 
o.n210 10839 ETC C l!H,,SE 121BAL2, >, 
033210 10!HO ETC (2SPUSM,TSCODE,SER,2SoD!r.,TMiN,ELsE,2sBAL21) 

ENO or BINARY CARD 00000978 
(2SOBAR 1 MCOM•ZC0L+ZSEM 1 2SXRNGE,,2$PUSM,TSCODE,•) 1 033246 10841 HIEN SYNTAX 

OH2i46 10842 iTC C QS&Q i 2SB41.Zi, > t 
033246 10843 ETC c2soBAR,,2sXINGE,,SER), 
03324~ 10844 ETC (~SBARr.,2sX~NGE,,If,2$ISKIP1> 

END or BINARY CARD 00000,79 
OJ;'.$27, 10845 EL.SE SYNTAX C2S08AR, 1 2S~RNGE,,SER,2SENTL 1 82,, 
033272 10,46 ETC C2S9ARr1,2SXRNGE112SPUSW,92X1lf,2$0POP,92X1•)1 
0.53272 1Q@\47 ETC (2SENTLIB2>t 
O.s3i02 10~48 ETC (2SESKJ~,,2SENTl.,B2) 

ENU or BINARY CARO OOODOHO 
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2 SYl"TAX PASS ? 

O.S3.H6 10~4~ CJSE W SYNTAX (LlUAT,2$~NT~,82,WS~QT) 

O.S3..S2::> 10B'O lJ:SEQT SYf\jT AX (A~MATC~ 1 S$~0MMA,2$0ADO,CNT 1 QSEQ) 1 
O.s3325 108!>1 t:TC (A$OOOK,) 
O.S3..S37 10~52 QS SYi'lT AX (QUAT 1QST> 

ENU OF BINARY CARD U00005S1 
O..S3..S'l' 108!>3 QST SV1\jT AX (A$MATCM 1 5$COMMA,2i0A00,CNT,QS), 
o..SJ345 1Q8,4 ETC <UoQOK1) 
OJ3.S57 10B55 r::>e o SYNTAX (T~RT 1 2!ENTL,B112$ENTe,,TSECT> 

END OF BINARY CARD oooou~s2 
OJ.J.S67 10~~6 lSEWT sV1H AX (A$MATCM,S$COMMA,2$0A00,CNT,TSEO), 
O.S3.S6 7 1oe51 ETC (UnOOKi) 
OJ340l 10C\5B U1~ IT SVNTAX (DEC) 1 
O..S3401 10B59 ETC <LSeQ,QUAT> 
O.SH12 10860 1,,SliQ SYNTAX (2iLABE1.11L.~EQ), 
033412 10861 ETC (ASOOOl<i) 

ENV Op BINARY CARD 0000003 
033423 1QB62 QUH SYNTAX (ASMATCW 1 S$~0R), 
O..Sa.423 10863 ETC CTE:RT 1 QUIL.l 
033434 10864 GIHIL SVNTAX (A$MATCM,SS•SGN 1 2$SASGN,,OUAT,2$0ASGN 1 ), 
033434 10865 ETC (A$MATcw,sscr,2soscr,,reR',2ioDcT,,, 
033434 10866 ETC (AiMATCH 1 S$CTABa2SSCTA8r,TERT,2$0CTAB,), 
03H34 10!361 ETC (A$MATCM,SSlS,2$0S1S,,rERr,2s10NTV,), 
O.sil4H 10868 ETC CASMATCM 1 SSlSNT.2SSISNT,,TERT 1 2SlONTY,), 
o.s!4H 10869 ETC CUooOK;) 

ENQ or BlNARY CARD oouoo5tt5 
OJH77 10870 Tt::RT SYNTAX (MVOR,Shll.i 
0J3505 10lH1 Sf AIL. SYNTAX (2iOPER1,2s FOP~,TeRT,S•Atl.>, 
0.53505 10872 ETC (2SF'OPSe) 

END or BINARY CARD 00000'66 
03:1>20 10873 Mt OR SYNTAX (SEC) 1 

033520 10874 ETC (2iOPER,,2sWMOP,,MFOR,2soMOP,) 
033,33 10875 si::c SYNTAX C2$TAGO,,,s~c.2sse~cT,>t 
033533 10876 ETC (AMoD,2SsHEAp,,2seHEf',,UwGEN1)1 
033,33 10871 ETC (ASMATCM,SSMEAP,AMOD,2SSMEAP,,2$tREf,,2swGEN,,, 
033,33 10B78 ETC (ASMATC~,ss1.oc,AMOD,2ss~oc,,2$ERE~,.2$WGEN,)1 
033,33 10879 ETC (PRJM) 1 
oJU>33 10AB0 ETC CCl.01ACTP) 

END or BINARY CARD 00000'88 
OJ3~75 10881 Pl'< IM SYNTAX (ASMATCW,SS$KIPe2SE5KtPr>• 
O.S3575 1.0882 6TC (ASMATCM 1 SSNIL 1 2iENl~ 1 ), 
033515 10883 ETC (ASMATCM 1SS!RUE12SETRUEr>• 
033,15 1,0884 ETC (AiMATCM,SS~ALSE,2sErALS,,t 
O.S3575 10A85 ETC c2snENOT,,2$WOEN,,1TA!Lt. 
033~75 l.0886 ETC C2SlDEN•,.2swtDEN,,ITAlL> 

END or BINARY CARD 00000'89 
033631 10887 l u n. SYNTAX (ASMAfCW,SS~UB,2,SVAL.,,ZSWEAK,.~sosus,,2ssRNGE,,•,. 
o.S3631 1oB88 ETC <2s1NLL,,INDEX,XTAlL,A$MATCM,S$8US,2soeus,,•), 
O.S3631 10~89 ETC C2SORLL~e2SiRNGE,), 
033b3l, 10890 ETC CACTP) 

END Of BINARY CARD 00000,90 
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~ SY~UX PASS 2 

O.l3b54 1oe91 ACTP SYiHAX (?$LPA~1fP•ZCOL.+lSEM,2$SVA~,,2$FlRM,,2$SRNGE,,•>1 
O.S3654 10692 ETC (2$PUSM,TMOUE,2$lNL~,,2SPUSM 1 T$CODE 1 QS,o) 1 
033654 10893 ETC (A$MATCM,S$RPAR,2$PARN,,2$0RL.L,,2$CALL,,•,, 
O.S3b54 10B94 ETC (2$ERNGE,,ACTP>t 
OJ3654 10P95 ETC (A$Q001<,) 

END OF BINARY CARD 000005~1 
033101 10896 ~TA IL. SYNTAX (A$MATCH,S$COMMA-2$0AD0,CNT 1 INO~X 1 XTAIL) 1 
0.53701 10~97 ETC (UOOOK,) 
0.53714 10898 INDEX SYNTAX (ROUND, l X1) ·a 
O.S371,4 10899 ETC (A$MATCM,SS~O~ON 1 1X2) 1 
O.sl114 10900 ETC ( IX5), 
033114 10901 ETC (UEPTY 1 ) 

END or BlNARY CARU 00000592 
033734 10902 IX1 SYNTAX (AiMATCM 1 S$COL.ON,2$0~WB,,IX3) 1 
0317.54 to9o3 ETC C I X5 >, 
033734 10904 ETC (2$SBCT 11 250AOO,SBCNT) 

END or BINARY CARD onoou!;~3 
033752 10905 lX2 SYNTAX (80UND 1 2SOUPB, 1 1X4>1 
0.53752 10906 ETC C ! X5 > , 
033752 10907 ETC ( 2$EPTV, > 
033767 1090B lU SVNTAX CBOUND 1 250UPB,,IX4)1 
03;$767 10909 ETC ( l X4) 

ENO or BlNARY CARD 00000594 
034001 10910 IX4 SVNTAX (!X5)~ 
034001 10911 ETC (UOOOK1) 
OHUU 10912 lX5 SVNTA)( (A$MATCM,S$AT 1 aOUN012$N~WB 1 > 
03~020 10913 BOUND SYNTAX (TERT,2SSINT,,2soELV,) 

ENU Of BlNARY CARO 00000595 
OH027 10914 VMOD SYNTAX (M0D 1 2SSVIR!,,2SC~EAR 1 0,LGt 
034036 10915 A Meo SVNT AX (M0012SSACTr12$CLEAR,or~G) 
OHU45 10916 MOD SYNTAX CBOX,MOD 1 2SEBOXj) 1 
034U45 10917 ETC (A$MATCM,S$~Er,2sPUSH,D,LG,VMOD,2sE~EF,,2$0POP,•), 
034045 10918 ETC (t'}f'LG>, 
o~•045 10919 ETC CASMATCW 1 SSSTR 1 SUNIT>, 
OH045 10920 ETC (ASMATCW 1 5S~NION,UUNIT>r 
03'045 10021 ETC CA$MATCW,SsP~oc,2sPUSM,Df~G.PROcT,2soPOP,DFLG)~ 
034045 10922 iTC (2SM1N0,,2$50C~R,) 

ENU or BINARY CARO OOOOO''H 
034105 10Q23 PfH>CT SVNTAX (PROCM) 1 
034105 10924 ElC (PM00,21MARK,,2SPUSEA,0!C~R.2soe~R,) 
034120 10925 PHOCM SYNTAX (2SLPAR,,2sPusH,Df~G,2scLeAR,DrLG,2SMARK,,MSEQ,•), 
034120 10926 ETC (A$MATCM,SSRPAR1PMOD 1 2S,USEA 1 DECLR,2$0EPR,,•) 1 
034120 10921 iTC c noPoJ?, on .. G > 

ENU Or BINARY CARD onooo59B 
034136 10928 PMOO SVNTAX (VMOD>1 
034136 10929 ETC (2$EVOU>,) 
o;H146 10930 l:IU~ SYNTAX (A$MATCM,S$SUB,2$SHNGE,,2$0SU8,,8oxEH,BTA1~··>· 
0.54146 10931 ETC (2$C80X 11 A$MATC~ 1 S$BUS 1 2$DBUS,,?SERNGE,) 

ENU UF BINARY CARD 000005~~ 
nH163 10932 BOXER SYNTAX (BOuND1!$0LWB,,FoPT1A$MATCH,S$CO~ON1BOUND,•>, 
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2 :l Y ,~TAX PA::,s 2 

rJ.s41b.S 10933 cTC (2$0UPH,,fQPT,2$SACT,) 1 

0.s41b.S 1Q9.S4 E:TC (A~MATCH,S$COLON,2$SVJHT,,, 
OH1b3 10935 f:TC PiiSVIR,,> 

ENU UF Bl~ARY CARD 00000600 
0.54206 10936 nJPT SYNTAX (A$MATCM,S$~LEX,2SOFLEXt>• 
03'\206 10937 ETC (2$0flX1) 
OJ4217 10938 ~TA IL. SYNTAX (AiMATCM,S$COMMA,2i0A00 1 CNT,80XfR,BfAIL>, 
034217 10939 f; TC (AiOOOKI) 

END Of aINARY CARD OOUOU6U1 
OHc.52 10940 SUN IT SYNTAX (2$LPA~ •• 2sevo10,,2sMARK,,~ScO,ASMATC~,S$RPAR,•>· 
OJ4c32 10941 cl'C (2SoCST1) 
OH~44 10942 UtJNIT SYl~TAX (2$LPAR1,2sPUSH,OFLG,2scLEAR,DFLG,2SMARK,,MSEQ,•), 
O..s4244 10943 ETC (A$MATCM 1 S$1PAR,2SOCUN 1 t2~0POP,OFLG, 

EN~ OF BINARY CARD 00000602 
03•f?60 10944 MSEQ svr~ux (VMOD 1 2SPUSeA,OEC~H,MOOT> 
034267 101}45 MIJOT SYi'H AX (A$MATCW,S$COMMA,MSEQ) 1 
034~67 10946 ETC (A$QOOK1) 
O.S4.SOO 10947 FSEQ SYNTAX tr1e~n.1sPU~HW,DECLR,2s,uSHW,TG,rseQ1) 

ENU or BlNARY CARD oouou6u3 
0343U 10948 F:SSQ1 SVNTAX (AiMATCM 1 SSCOMMA 1 PSEQ) 1 
034310 10949 ETC (UOOOKI> 
03•U21 10950 FIEL,D SYNTAX C2sMINDt,fl.P1>• 
03021 10951 ETC (M0012$8TAGJ)1 
03~321 1Q952 ETC (2SoTAG1> 

END or BlNARY CARO 00000604 
0 iS'336 10953 FL.01 SVNTAX (2SOTAG,,2$SDCl.Re)1 
034336 10954 ETC (A$OOOK;) 
034347 10955 PAR AM SYNTAX (OUAH 
03054 10956 Pf All., SYNTAX (A$MATCW 1S$COMMA 1 2SOAD0,CNT,PARAM 1 PTAfL) 1 
OJ4.S54 10951 ETC (A!iOOOKi) 

ENU or BINARY CARD 00000605 
03'367 10958 l'ORMP SYNTAX (VM00,2SlDENT,,2SPUSEA,DECLR,2$0fORM,,fTL) 
oH4oo 10959 l'TL S'f'NTAX (A$MATCM,S$COMMA,rT1), 
O~H400 10Q60 ETC (ASoOOKt) 

END OV BINARY CARD 00000606 
034411 10961 f'Tt SYNTAX (2$10ENf,,2$PUSEA,UECl.R,2soroRM,,fT~>. 
OH4U 10962 ETC crORMP) 
034424 101}63 ut:c S'f'NTAX (ASMATCM 1 S$STR,2SC~EAReDFLG 1 ST1), 
034424 10964 ETC (ASMATCM 1SSUNION,UN1)1 
034424 10965 ETC CASMATCM,SSMOOE,M01>, 
034424 10966 ETC CAiMATCW 1 SS~RIOR,PR1)1 
034424 10967 ETC CASMATCW~SSOP,OPDaC> 1 
034424 10968 ETC (A$MATCW,SSP~oc,PDT), 
03-1424 10969 ETC (MOD 1 2SSB~NK 11 10EC)1 
034424 10970 ETC CAiMATCM,SSH~AP,MOD,2SSWEAP,,IDEC), 
034424 10971 ETC (ASMATCM,SS~OC,MOD,2ss~oc,,10Ec,, 
034424 10972 ETC (AiMATCM,SS~IBRV,VM00,2s1oi~T •• LIBL) 

END Vf BlNARY CARD 00000608 
034506 101)73 PUT SVNTAX (2StOENY,,2SSTln,,2sGMOO,,IDEC1), 
O.S4506 10974 ETC CPR0CT,l$SB~NK11IDEC) 



01557 01 05,,.26-72 17 r 863 ALG".'L.68 PAGF 249 

2 SYNTAX PASS 2 

ENO Uf BINARY CARD OOU0U6(JY 
OH:>23 10975 s T1 SYNTAX (SUN1T,2$SB~NK11IDEC), 
nH:>23 10976 ETC (2$MlNO,,A$MATCH,SiEQ,SUNJT,2$SACT,,2$CLEA~,OFLG1••• 
0.54:>2.S 10977 ETC ( STL) 

ENU OF BINARY CARD oooou610 
O.S4542 10976 STL. SVNTAX (A~MATCH,S$COMMA,ST2), 
0.54:>42 10979 ETC (A$MATCM 1 SSSEMI1TRAIN) 
0345,4 10980 Sl2 SVNTAX (2$MINO,,ASMATCH,S~EQ,SUNIT.2$SACT,,2$CLEAR,orLG,.). 
054554 10961 ETC < 5 TL> ~ 
OJ4:>54 10982 ETC <DEC) 

END OF BINARY CARD OOUOU611 
034571 10983 UN1 SYNTAX (UUNlT12$SB~NK11lD~C), 
034>71 10984 ETC (2SMIND,,ASMATCH 1S$EQ 1 UUNIT 1 UTL) 
O.s.4606 10985 UTL. SYNTAX (A$MATCM 1 S$COMMA,UT2), 
034606 10986 ETC (A$MATCM,S$SEMl1TRAlN) 

ENP Of BlNARY CARD 00000612 
O.s4620 101)87 UT2 SYNTAX (2$MlND,,A$MATCH 1 S$EQ,UUNIT,UT~) 1 
OH620 10988 ETC CDEC) 
oJU33 10989 MUt SYNTAX (2$MlNO,,ASMATCH,S$EQ 1 A~00 1 MTAlL) 

END or BINARY CARO 00000613 
OH643 10990 MfAJL. SYNTAX C•iMATCW 1 SSCQMMA,MDa), 
OH643 10991 ETC (AiMATCM 1 SSSEMliT~AlN) 
OH6!S5 10992 MIJ2 SYNTAX (M01) 1 
OH655 10993 ETC (DEC, 
O.U66!:> 10994 l'H1 SVNTAX (2iOTAG,,ASMATCH,S$EQ,2SOENOT11PRT) 

ENP Of BINARY CARD 00000614 
D.S075 10995 PHT SYNTAX (ASMATCW,S$CQMMA 1 PR2,, 
034675 10996 ETC CASMATCW 1SSSEM11TRAIN> 
034701 10997 PH2 SYNTAX ( P~1) • 
034707 10998 ETC (DEC) 

ENO or BINARY CARD OOUOU615 
O.S4717 10999 O~DEC SYNTAX (PROCM,!$OPE~,.2ssr10,,2so10NY,,2$0IDN,,•), 
03Ul,7 11noo it TC CASMATCM,SSEQ,QUAT,2SREST,rMODE,2ssvAL,,•), 
O.S~117 11001 ETC (2SSTRN&,,2sevo1u,,2soENTR,,2soEL.V,,OPTL>1 
o;s4717 11002 ETC (2SoPe~,,2SSTI0,,2$0lnNY,,2$0!0N,,ASMATCH,SSEQ,•t, 
O.Stl117 11003 ETC (QUAT 1 2SRES! 1 FMOOE,2$SVAL 1 y2$STRNG, 1 2$EVOJD,~*>• 
DH717 11004 ETC c2soENT~,.2SDE1.v,,oPTt.> 

END OF' BINARY CARD 00000616 
O.S4160 11005 OPf t. SYNTAX (A$MATC~ 1 S$COMMA,OPT1) 1 
oH76o 1HIQ6 ETC (A~MATCM,SSSEMI1TRAlN> 

ENO UP Bl NARY CARD OOU00617 
OH772 11,,0, OP'1 SYNTAX (OPDEC), 
O.S072 11008 ETC <DEC) 
035002 11009 lUEC SYNTAX (2itOENY,,2ssr10,,2ssAvE,FMODE,1DEC1), 
035002 11!'J10 ETC (2$SHPB~,.2SSACT,,2$C~ElR,Dr~G,2SEREf ,,2swGEN,.•), 
O.S5U02 11011 El'C (STAIL,QTAlL.) 

ENO OF BINARY CARD 00001J618 
O.S5U2J 11012 lUEC1 SYNTAX (A$~ATCM,S$EQ,2SSViRT,,2scLEAR,DFLG,2$0ION,,QUAT,.t. 
035023 ht113 ETC (2$REST,FMOUE,2$SVAb 1 ,2SSTRNG 11 DECX 1 ETL>, 
0J;u2J 11014 ETC (2$SACT, 1 2$CLEAR,DF~G,2SEREf,,2$SAVE 1 fMOOE 1 AT2) 
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~ SYi~TAX !-'ASS 2 

ENl.i Or 81 t'-iARY CARO 0000U6l9 
O.S50?U 11n15 t: IL SYNTAX (A$MATCM,S$COMMA,Ell), 
O.S5U?l) 11n6 ETC (A$MATCH 1 S$SE:Ml1T~AlN) 
O.S9U6~ 11n17 t: l t SYNTAX (2iIOENl, 1 2$STID, 1 A$MATCH,S$~Q 1 ~$0lDN 1 ,QUAT 1 •) 1 
O.S5U62 1Ul1'3 E:TC (2$REST 1 f"MOUE 1 2i~VAL,,2$STRNG,,DECX 1 ETL>, 
O.S5062 11019 ETC < ot:c > 

ENIJ OF BINARY CARD 0000U6io 
0.5510.S 11!'120 All SYNTAX (A$MATCM,S$COMMA 1 AT1> 1 
O.S!HO.S 11n21 ETC (A$MATCM 1 S$SEMl.TRAI~) 
O.S511!> 1Ul22 Alt SYNTAX (2$JOENT,,2ssr10,,AT2), 
O.S5115 11ti23 ETC ( DE:r.) 

ENO or BINARY CARD UOU00621 
OJ5127 11n24 Af2 SYNTAX (A$MATCM,S$ASGN,2iOIDN,,2iREST,FMOOE,2soASGN,,•), 
OJ5121 111'l25 ETC (2$S~CBK,,2SWGEN,,QUAT,2soeREF,,2$SVAL,,•,, 
O.SU27 11n26 ETC (2$STRNG112iASGNc,,2$0E~v •• oecx.ATL,, 
OJU21 111'.!27 ETC (2$0ION~12iREST1fMODE,2SSLCBK112SWGEN,,DECX,ATL) 

ENO or BINARY CARD 00000622 
O.S5161 1H!2B 1..18L SYNTAX (Ai~ATCM,S$COMMA,~l81) 1 
0.$5161 11,,29 ETC (AiMATCM,SiSEMJ,TRAIN> 
o.su 7 l 1Ht30 1..181 SYNTAX C2$JOENT,,L.JB~), 
035113 11n31 ETC (OcC) 

ENO or BINARY CARD OOU0064?5 
035204 11032 Dt::CX SYNTAX C2SEVOID112SOENTH,,2$DE~V,) 
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2 TA~LES 

11033 TT~S TABLI: S 
111'.)34 Dt:fi' MACRO TA~~E ~ETTER, ENTRY NAMF, CONTENTS 
11!')35 ~EAD r 
11036 USE 0 
11"37 St:T SET 0 
1Hl38 JDRP #3 
11039 St:f SET SET•l 
11!'.140 lnRP 
11041 ZERO SET 1'#4 
11042 HEAD #1 
11043 JNE '#2•''' 
11044 #2 eau ••T$#1 
11045 IDRP #3 
11046 vrn #3 
11047 IDRP 
11048 USE PREVIOUS 
11049 ENOM DEF' 
11050 Dt:JTYP MACHO NAM~ 1 ( 1 P.ARAM) 1 (TYPE,,~E~ 
l105t HEAD T 
11052 USE T 
11053 ScT SET 0 
11054 IDRP #3 
11055 St:T SET SET•l 
11056 lDRP 
11057 ZERO SET 
11058 :StTSET SET •·T 
ht'159 IORP #3 
11n60 vro #3 
11061 lDRP 
11062 DEF M1 #1 1 (36/262144•PRIM•SEfSET#2) 1 #4 
11063 ENOM OEf' l'VP 
11064 MEAD T 

OJ5237 11065 use WK 
O.S5237 11066 WK ECU • 
035241 ht'167 USE SK 
035i11?41. 11068 SK i;QU • 
O.S5243 11069 USE M 
035243 110'10 M EQU • 
036071 11071 USE 8 
0.56071 11072 8 EQU • 
O.S~072 11073 USE u 
O.S6072 11074 0 ECU • 
0370U 110'15 USE p 
OJ70U 11076 , EOU • 
OH012 11077 USE s 
0.51012 11078 s EQU • 
O.S726:> 11n79 USE 
0.s7~6~ 11080 EQU • 
O.S7404 11081 USE c 
O.s7404 11082 c EOu • 
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TAl:1L,t:S 

O.s740:» 11~83 USE L. 
OJ 740:» 111'184 I,. ECJU * 
O.s7406 111'85 use l:i 
OJ7406 11,,86 G EQU • 
OJ7407 111'87 USE T 
O.s7407 11nB8 T Eau • 
O.s74~4 11nti9 USE N 
OJ74'54 ht\90 N EOU • 
OJ74~5 11 t'.191 USE l 
OJ1455 11092 l EQU • 
040U66 11n93 use so 
!)40066 111'94 SU EQU • 
040067 11,,95 USE E 
040U67 11096 i: ECU • O.S5213 11097 USE 
O.s521J 11098 OEfTYP vo10,.18/$EMROR,o 
03741.1 11099 OEF'TYP tf 00L 1, 18/0C ! 11 

ENU or BINARY CARD 00U0U6C?4 
0.5741.J 11100 OEFTYP CHAR 1 1 18/0C!,1 
O.S7415 1U01 OEf TVP lNT;,1a1ocr;1 
0.57417 11102 DEfTYP ~EAL1f 1t8/INT),18/0CT,1 

END or BINARY CARO OOU0U625 
O.s7421 11103 OEfTYP ens,.111ocT,1 
0.57423 11104 DEf'TYP 8YTES,,t8/0CT,1 
037425 11105 OiF"TYP ~tNT11Ct8/0CT,1e1ocT),2 
OJJ.430 11106 Olif'TYP ~RcA~aC118/~lNT>,C18/0Cf,i810CT),2 

ENO or BINARY CARO 00000626 
037433 11101 Dif'TYP ~BlTS 1 ii16/0CT 1 l8/0CT) 1 2 
O.SH36 11108 oe~nP ~RYlS,,f18/0CT 1 18/0CT) 1 2 
o.s7441 1U.09 OEf 'fYP L.BL ~ 1 180ERMOR 1 0 

ENQ or BlNARY CARO 00000627 
037443 11110 DEFTYP Ms,;c181PTRy18/PTR),2 
000002 11111 '1~1.. EQU 2 ~ENGTM or MS VAL¥E 
037446 11112 DEF'TVP MSCWa1Ct8/P!~.181~TR,1e1PTR118/P R),4 
037.453 11113 DEF" M 1 PT~a(l8/REf 1 18/VOIO) 

ENO or BINARY CARO 00000628 
031453 11114 DEF' M1QUADaf18/STRCT118/1NT118/INT118/INT,18/INT) 
037453 11115 OEf M,PROCV1(18!PROC118/VOJ~) 
031453 11U6 ou· M 1 STRNG~C18/ROWE 1 181C~AR> 
O.S74'3 11117 D~r M,COMPbg 
037453 11118 e c Ci8;SfRCT~3~/262144•REA~•SSRE 1 36/~621•4•REA~+SllM, 

ENU or BINARY CARD 00000629 
OJ'145.S 11119 DliF M1L.COMPt 
031453 11120 ETC (181STRCT 1 3~/262144•~REAL•SSRE 1 361262144•LREAl,.~SilM, 
0.SH53 11121 DEF M,HeooL;c1a1~owe,ia1aoo~> 
03"1453 11122 DEF M1M20aCt8/P~OC1181800L1iBIBOOL> 
0.37453 11123 DEF' M,M21iCt8/PIOC118/800L118/lNT> 
031453 11124 DEF M,M22,(!8/PMoc,1a1sooL,18/BOOL,18JB00L) 

END or BINARY CARD 00000~30 
0.31453 11125 OmF M,M2J.Ct8/P~oc,1a1cHAR,1a11NT) 
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M TAl:iLES 

037453 11126 OEF M,M24,(18/PHOC118/CHAR1181CHAR,181BOOL) 
O.S7453 11121 DEF M1M25 1 (18/PMQC,18/CHAR 1 18/CMAR118/STRNG) 
n37453 11128 DEF M1 M26 1 C18/PffOC,18/LREAL,1A/LREAL) 

END Of BINARY CARD 00U006J1 
0.57453 1U29 OEf M,M27,~18/P~oc,1a1LREAL;1e11NT) 
0.57453 11130 DEF" MeM28 1 (18/PMOC1181LREA~•18/LlNT, 
0.5145.S 11131 DEF" M1 M29 1 (t8/PROCt181LREAL.18/REAL) 
037453 11132 OEf M,MJO,(t8/PBOC,l8/LREAL;1s1LReAL118/800L) 

ENO or BINARY CARD OOU00632 
O.S7453 11133 DEF' M 1 M31 1 (18/PBOC,18/~REALr18/LMEALt181LREAL, 
0.57453 11134 DEF' M,M32 1 (18/PROC118/LREAL;18/LREAL 1 !8/~COMP) 
OH453 1U35 DEF' M1M33,f18/PROC118/LREAL.18/INT1!8ILREAL> 
OH453 11136 DEF M1M34 1 (18/PROC118/INT 1181BOOL) 

END or BINARY CARO OOU006J3 
03H53 1U,37 DEF' M1M35 1Ct8/PMOC 1 181JNT 118/CWAR) 
031453 111315 Off M1MJ6,(t8/PROC1l8/lNT,1B/tNT) 
037453 1U39 cer M1M37,(l8/P80C,18/INT,18/~INT) 
031453 11140 oer M,M38 1ClB/PROC118/INT,18/81TSt 

END or BINARY CARD OOOOOU4 
031453 1U.41 DEF" M,M39,Ct8/PROc,1a11NT,1e11NT,!8/BOOL) 
031453 11142 DEf M1M40~(t8/P~OC1l8/lNT,111tNT,181lNTt 
O.S1453 11143 cer M,M41,<tB/PROc,1a11NT,181lNT+181REAL) 
031453 11144 DEF' M,M42,(t8/PROc,1a11NT,1a1~BV s,1a1CMAR) 

ENO or BINARY CARO ooooo~.s5 
0.SH53 11145 oer M,M43,C18/PRoc,ia11NT,1e1BlTS,1a1ROO~> 
0.57453 1110 DEF MaM44,(l8/PMoc,1a11NT,181~BITS,181BOOL) 
0.57453 11147 DEF M1M45 1 Ct8/PROC,18/lNT 118/8VTES1181CMAR) 
03H53 11148 DEf M,M461Ct81P•oc,1a1~1NT,1e1800L> 

END or BlNARY CARD OOUOU636 
0374!:>3 1110 OEf M 1 M47 1 (18/PNOC118/~INT,18JlNTt 
0.57453 11150 OEf M,M48 1 Ct8/PIOC118/~INT1181LINT> 
031453 11151 OEF' M 1 M49 1 Ct8/P,OC,181~1NT,181~BITS) 
031453 11152 Offf M1M50,(t8/PROC,18/LINT1i81lNT118/LINT) 

ENP or BINARY CARD 0000007 
031453 11153 OEf' M,M51 1 Ct8/P,OC1l8/~INT,181LINT,18IBOOL) 
037453 11154 DEF M,M52,(t8/P.Oc,1e1~INT,1a1~!NT,18/LREAL) 
OJ1453 1U55 Def' M,M53,ft8/PMoc,1a1~!NT,1e1~INT,181LtNT) 
O..S7453 11156 DEF M 1 M54 1 (t8/PMOC 1 181~BVTSr18/LBYTS 1 18/BOOL> 

END or BlNARY CARD 000006.SB 
0.5'1,453 11157 DEf M 1 M55~Cl8/P=OC118/REA~ 1 18/~REA~) 
0.57453 11158 OEF M,M56 1Ct8/P OC118/REA~t18/lNT) 
OJ7453 111,59 PEF M1M57 1 (l8/P.OC1181REAL118/REAL) 
OJH53 11160 Off M 1 M58 1 (18/~IOC118/REA~,181INT1l8/REA~) 

ENO or BlNARY CARD 0000U6.s9 
O..S7453 11161 oEr M,M59,(l8/P~oc,1a1REAL118/iEAL,181BOOL) 
037453 11162 OH M,M60,Ct8/PMOC118/REAL118/REAL118/REAL) 
031453 11163 DH M,M61,c1a1P•oc,1a1REAL118/REAL118/COMPL) 
OJ1453 1116~ OEf M1M621Cl8/PMOC118/STRNG•18/LBYTS) 

END or BINARY CARD 00000640 
031~53 11165 OEf' M 1 M63 1 (18/P~OC118/STRNG,16/8YTES) 
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n.s74':>3 11i66 DEF M 1 M~4 1 (18/PMOC 1 18/STHNG 1 18/STRNG,18/~00L> 
OJ74~J 11t6 7 Off M1M65 1 (18/P~QC,18/STRNG,1R/STH~G,18/STRNG> 
OJ745J 111b8 UEF M 1 M66,Ci8/PMOC,18/~lTS118/lNT> 

cNU LF BINARY CARU 00000641 
OJ745.5 11169 DEF M,M67,(18/PMOC118/~lTS,18/~ITS> 
O.s7453 11170 DEF M,M68 1 (18/PROC1l8/~ITS118/lNT,1B/HlTS> 
OJ7453 11171 UF.f M1 M69 1 (18/PROC,t8/BITS,181B!TS,181800L) 
DJ7453 11172 DEF M1M701C18/PROC118/~ITS1i8/8ITS118/BITS) 

END Of BINARY CARU 00000642 
037453 1U 73 DEF M,M711(l8/P=oc.1a1LBITS,18/LINT) 
OJ745J 11174 UEf M,M72 1 (18/P OC 1 18/L.BJTS,18/L81TS) 
OJ7453 111. 75 UEf M,M73 1 C18/PMOC,18/~BITS,18/INT,181LBlTS> 
O.S745J 111. 76 DEF M,M74 1Ct8/PROC1181LBITS,18/L8ITS,18IBOOL> 

END OF BINARY CARD oouoo64.5 
O.S1453 11177 OEf M 1 M75 1 (18/PN0~1 181LBITS,18/LBITS,!8/LHITS> 
OJ7453 11178 DEF" M,M16,(t8/PffOC,1a1coMPLt18/REAL) 
0.57453 11179 DEF' M,M?71(t8/P~OC118/C0MP~t18/COMPL) 
0314'.5 11180 DEF" M,M78,(t8/P~OC,t8/COMP~;1s1LCOMP) 

ENO Of BINARY CARD OOUOOf!t44 
0.57453 11181 DEF" M,M79,(l8/P¥0C1181C0MP~t18/INT,181coMPL) 
037453 11182 DEF" M,Mao,c1a1PROC118/C0M~~.18/COMPL,18/BOOL) 
O.S7453 11183 DEF" M1M811Cl8/P~OC118/C0MP~t18/COMPL118/COMP~t 
O.S1453 11184 OEf M,Ma2,(t8/P,OC,18/BYTESr18/BYTES,181800L) 

ENO Of BINARY CARD OOUOU645 
O.S7453 11185 Off M1M83 1Ct8/PROC118/LCOMP,18/LREAL) 
031453 11186 DEF' M1M84 1 Ct8/PIOC1181~COMPt18/COMPL) 
OJ7453 11187 OH M1M851Cl8/PMOC118/LCOMPt18/LCOMP) 
0.57453 11188 Off M,Ma6,Ct8/PiOC118/~COMP,1e1INT,181LCOMP) 

END Or BINARY CARO OOODU646 
0.57453 11189 DEF" M,Ma7,Cl8/PNOc,1a1LCOMPt18/LCOMP118/~00L) 
037453 11190 DEF' M,M88 1 Ct8/PMOC,18/LCOMP,18/LCOMP,18ILCO~P, 
O.S7453 11191 Off M1M89 1Ct8/PMOC118/RBOOLt18/BlTS> 
OJ1453 11192 DEF" M,M90 1 Ct8/PROCe18/RB00Lt18/LBITS) 

END Of BlNARY CARD OOOD06H 
OJ~453 1119:5 DEF' M,M911Ct8/PROC118/REAL) 
OJ1453 11194 DEF" M,M92ill8/P~OC1l8/lNT,181REA~) 
0.57453 11195 OH M,M931 181P•oc,1a1LINT1t81LREAL, 
0.57453 1U96 06f M,M94~Ct8/PIOC,18/BOO~,t81800~> 

ENO Of BINARY CARD 00000648 
03145~ 1U97 DEF" M,M95,,t81P•oc,1s1cHAR,1e1BOOL> 
031453 11198 DEF" M1M96,C181P•oc,is11NT,181BOOL) 
OJ~453 11199 OH M1M97,,!8/PROC1181REA~1181BOOL> 
037453 11200 DEF" D,lNT,(36/0t18/MOOE118/~SINT136/0) 
037453 11201 DEF' u,REAL,f36/0118/M00E,1a1M$REAL136/0) 

ENO OF BINARY CARD 00000649 
OJ7453 11~02 DEF o.~oOL1f36/D,18/MOUE,1a1MS800L13610) 
O.s7453 11203 DEF D1CHAR 1 f36/0118/M0DE,18IMSC~AR,361Q) 
037453 11204 DEf D,BJTS,C36/0,18/MODE,181Msa1TS,36/0) 

END OF BINARY CARD 00000650 
037453 11205 DEF" u.~vTES1(36/Q,18/MODE,1B1MSBYTES,36/0) 
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OJ7453 
O.S1453 
OJ1453 

ENU or BINARY CARD 000006~1 
O.S74~3 
0.57453 
0.57453 
0.57453 

ENV or BINARY CARD 000006,2 
0.51453 
O.SH53 
03~453 

ENU Of BINARY CARD OOUDU653 
0.51.453 
o.SH53 
OJ7453 
OJ1453 

ENO or BINARY CARO oouoo~,. 
0.51453 
0.57453 

000002 
000000 
000000 

AL.GOL68 

T Al::iLES 

11206 
11207 
11208 

11?U9 
11210 
11211 
11~12 

11213 
11~14 
11215 

1U16 
11211 
11U8 
11219 

11220 
11221 
11222 
11223 
11224 EL.EN 
11225 5ETW 
11226 5E:TC 
11221 DEFINE 
1U2B 
1U29 
11230 ·~ 11231 
11232 
11233 
11234 f NTER 
11235 
1U36 ~l::TSET 

1U31 
11238 
11239 #2 
1U40 
11241 
11242 
1U43 !TAB 
112~~ 
11245 SE:TN 
11246 St:TCI 
11241 ScTWI 
1120 
11249 St:TN 
1U50 
11251 St:TCO 

DEF' 
DEf 
Off 

DEF" 
OEf 
OEf 
DEF' 

OEf 
DEii 
Off 

DEF' 
DEf 
Dfif 
OEf 

OH" 
Off 
1,.1 ST 
HEAD 
El'.1U 
SE'f 
S~1 
MACRO 
Hl!AD 
USE 
EOU 
MEAD 
SUB 
ENOM 
MACRO 
USE 
SH 
MEAD 
USE 
EQU 
HEAD 
SUB 
ENDM 
tHCRO 
REf 
SET 
SET 
SET 
lDRP 
SET 
lf"E 
SET 

PAGF 255 

D1STRNG 1 (36/0 1 1S/MODE 1 1B/MiSTHNG,3610, 
D1TRUE 1 fJ6/0118/ID~NT 1 18/M$000~,36/0) 
D1FA~SE1(36/0118/l.DENT,18/M$B00L13610> 

D1Pl1<~l/0,,8/IOENT118/M$REA~,36/0) 
U1SQRT,,1a10,1a110ENT,1e1MiM57,36/0, 
D,ExP 1 Ct8/0r18/lDENT,18/M$M57,36/0) 
o,~N.c1•10,ie11D~NT118/~SM57,36/0) 

D1COSi(t8/0rl8/IOE~T118/MIH57,36/0) 
u,Acos,c1a10,1a1ioENT,1e1MSM57,3610> 
O,StN,ft8/0t18/lDENT,181M$M57,36/0) 

U1ASlN1f18/01181lDENT,18/MiM5113610) 
o,TAN,Ct8/0r18/IDENT,1a1MiM57,36/Q) 
01ATAN1t18/0118/lDENf,18/MSM57136/0) 
O,RNO,(t8/0r18/IOENT,1a1MSM91136/0) 

o,~RND,c1e10,1e11oeNT,1e1MiREAL,36/0) 
D 1 ~fB! 1 f36/0 1 18llDENT,18/MSB00~,36/0) 
ON 
A 
2 
0 
0 
(OCTAL STRING>, NAME 
s 
s 
••T$S 
A 
( #l, 
Off I NE 
(OCTAL STRING>, NAME 
D 
••TSD•1 
s 
s 
••T$S 
A 
(#2,),SEUET 
ENTER 
(OCTAL STRING>, OEF"INITION 1..lNK 
SAVe,oFF 
0 lNlTlA~fZE CHARACTER COUNT 
SE Te SAVE lN!TtAL CHARACTER POSITION 
SEl'W SAVE tNtT!AL WORD POSITION 
#1 
SETN+1 INCREMENT C~ARAcTER COUNTER 
SETc,o 
#1•#1/1B•2~#1/100•16 PUT OCTAL CHARACTER IN SET SYMBOL 
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11?52 l Ft: SrTC,1 
11253 :,t:; TCt SH #t•#1110•2~#111nu•1n PUT ncTAL CHAHACfE:R t N Sf-T SYMPOL 
11:>,4 1 Ft: suc,2 
11?55 St: TC;> SET #1-#1/10•2"#1/100°16 PUT OCTAL C:HAHACTl::F IN Sf-T SYMROL 
11?!>6 IF"t: SETC,3 
11?57 St:TC3 SET #t•#l/10•~·#1/100•1~ PUT OCTAL C:HAHACTtR !N Sf T SVMHOL 
11,58 ~t:Tc SFT SETr.+1 STt:P CHAHACTl:::R POSITlnN 
11259 lfc SETC1'41? 
1H6n use 1 
11261 L.IST SAVF,ON 
11262 VFD Y1SFTr.p19/St:TC119/SETC2,9/SETC3 
11~63 L. JS T HESTURE 
11264 USI: s 
11265 St:Tw SH SFTl1h1 
11266 St:TC SET 0 
11261 IDRP 
11268 L.1 ST SAVE 1 0N 
11269 TAL.LYB SETWl 1SETN•l,St:TCl 
11270 tFE '# 2'''' 
1U71 lERO 131n72•• .. T$S·1 
11112 INE '#2'''' 
11273 ZEHO #2 
11274 L. t ST Ml:STORt: 
1U75 HE:f" HES TORE 
1U76 ENDM SUR 
1U77 F'URCc MACHO 
11278 INE SETC,Ogt.0 
1U79 St:TC3 SET 0 
11280 INE SEl'c,3,J 
1UB1 ~t:TC2 SET 0 
11?82 1 Nt: SETC 12Qt 
11283 St:TCt SH 0 
11?84 USE 1 
1U85 L. I ST SAVE,ON 
11286 VF'O Y1SFTr.Q,9/StTC119/SETC2t91SETC3 
11287 1.1 ST ~ES TORE 
11'-88 USE s 
1U89 ENOM FOHCi:: 

o.H453 11290 DEFINE (074~i1?a1201t051122t1011t2411111t2210?6)aGRMt 
o.S1ut4 11291 OEf lNE co74,11t,116,104,111.1os.1a1,124,111,111,116.o?6J,ERM2 

ENU or BINARY CARD OOUOU6'5 
o.s1016 11292 DEFINE (074111l11Q4,1051tl61124,!111106e11111051t22a076),ERM3 
o.sJ020 11293 OH I NE (0741104e1Q5,11611171124110111241~11•1171tt61016J,ERM4 

ENU CJF' BlNAIH CARD OOU00ft'6 
o.Hu22 11294 Off l NE (074,12•,101,107,Q40111111061076)1ERM~ 
O.S1U24 11295 OHINE (056) 1 ~aH 
0.s7026 11296 OH I NE ( 072 1 071), ASijN 
nJ1u.5o 11n1 DEFINE <o72>,COL.0N 
o.HuJ2 11298 DEFINE Ct141111,116,10?>1L.ONG 

cNU ur BINARY CARD 0000U6'7 
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rJ.S71J34 11~99 DFf INE (12~1124112211251103,124),STH 
O.S7U.S6 11300 DEF" l NE (122 1 105 1 106),REF 
O.s7U40 11301 uer 1 NE C106111411051130>1f~EX 
l'l.S7U42 11302 DEFINE (10511..111124111011051122),ElT~ 

END Of BINARY CARU 000006,8 
037044 11~03 Off l NE C120112211171103),PROC 
OJ7Q46 11304 DEf lNE (1251116111111171116),UN!ON 
OJ7U50 11305 DEF" l NE <115111711041105),MODE 
OJ7U52 11:506 UEF' I NE c12n,122,111.117,1221111.12•,131),PRlOR 

END Of BINARY CARD OOU00659 
037054 11307 DEF I NE (114111? 1 103J,~OC 
O..s7Q56 1130B oicn NE C1111121'.1)10fl 
O.s7060 11309 OH' INE ( 050) 11.f.lAR 
n.Hoo2 11310 Olif' l NE (051)IR~AR 
037.Q64 11'.H.1 Olff l NE c 054) ,·coMMA 

END or BlNARY CARD 00000660 
037066 11''12 DIEP 1 NE C133)1SUB 
O.S7U70 11~13 OEf lNE C135) 1 8US 
0.57072 11314 DH l NE C 101' 12• h AT 
0.51074 11315 Dfff I NE (134) 18AR 
031,016 11316 DEFINE CU?'1l0'>10~ 
0373,00 11317 or:r 1 NE (073) 1 ~9Ml 

ENU or BINARY CARO 00000661 
o.s1102 11318 O(:f'INi (t10t10111011120)1HEAP 
037104 11319 DH l NE (1141111 1 102112211011122,t31)1~IBRY 
037106 11~20 oer I NE (10611111122),FOR 
037110 11321 DEf'lNE (106112111171115),fRQM 

ENP O~ BINARY CARO 00000662 
031112 11322 DEf INE (1021l3t)1BY 
03'114 11323 Dlif lNE (124 1 U1>1TO 
03711,6 11324 OHINE (1271110111l11141105)1WWLE 
037120 11325 Df!lilNE (1041U,),DO 
031122 11326 DEf"INE C134101l)1BARF' 
ouou.2 11~27 TABLE EQU •aT$S 
037124 1u2e DFF'INE (124112211251105),TRUE 

ENP O~ BlNARY CARD 00000663 
0.57126 11329 DEF"lNE (10611011114,1231105)1fALS6 
031130 11330 OEf INE (0721072),C! 
0.H132 11331 OH' l NE (07210721075),CTAB 
o.S71H 11332 OE fl NE <o721071,o72>1!S 
0.571:56 11333 OEf'INE <0?2105'1075,o72)1lSNT 

END or BINARY CARO 000006b4 
O.s7140 11334 DEFINE (123111311111120)1SKlP 
0.57142 11~35 DEVINE (11611111114),Nl~ 
O.Hl44 11336 OEf'lNE <1221iOl)1RE 
o.S1146 11337 DH' I NE CU11Ul)1lM 

760000 401003 11338 If A OPD 09/760 1 C9/0r018/401003 
761000 40100~ 11:539 IN~ OPD 09/761109/0t018/401003 
762000 401003 11340 HB OPO 091162,0910,01a14n1003 
763000 401003 11341 lNB QPO 09/763,09/01018/401003 
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764000 401003 11342 JMP UPU 09/764,09/01018/401003 
765000 40UOU3 11H3 !:i rop OPD 09/765,09/0•018/400003 
23611)0 4010U3 11 ''344 Ll.)Q • OPU Q,~6/236100401003 
336100 4010UJ 11345 l.,l;Q. OPD 036/336!.00401003 
076100 4Q100J 11346 AUQ, OPD 036/076100401003 
176100 401003 11'.'347 ~t:H:il, OPD 0361176100401003 
773100 401003 11348 L. ~l.' OPO 036/713100401003 
4021no 4r.110ui5 11:549 Mli'Y, UPO 036/402:100401003 
506100 40l0U3 11350 OlV, OPD 0361506100401003 
276100 4010()iJ 11~51 oii<e, OPO 03612?6100401003 
376100 401003 11~52 AN6l, OPD 036,13'1.61Q0401003 
676100 401003 11353 ct-Ht, OPD 0361676!.Q0401Q03 
431100 401003 11354 fl..O' OPD 036,143U00401003 
513100 4000Ul 11355 fNEG, OPO 036/513:100400003 
573100 40000i5 11~56 f'NO, OPO 036/513100400003 
4751no 401nua 11357 FAD, OPD 036/475t.00401003 
575100 40l0UJ 11358 l'SB, OPD 0361575100401003 
461100 40100il 11~59 P'M~ I OPO 036146U00401003 
565100 401003 11360 ruv, OPO 0361565100401003 
~25100 401003 11361 f'LJI I OPO 0361525!00'401003 
700100 40100& 11362 TSMO, OPO 0361700100401003 

11363 ui=ro~ MACRO MOOE 
11364 USE z 
11365 St:,SET SET hT$l 
11366 DEii Dat(18/•o59!$D 1 18/0P,361M$#1*26~144•1,18/SETSET> 
11367 use z 
11ue HUD z 
11369 ENOM OE,OP 
11~70 llJE!NT MACRO MODE 
11311 USE s 
11372 St:T'SET SET •~TsS~ASELEN•131072 
11~73 cu· 01tf18/SEiSET,1B1lOENT,1a1MS#1136/0) 
1U74 ENOM lDENT 
113?5 MUOE MACRO MOOE 
11!76 USE s 
11371 St::TSET SET ••T$S~ASE~EN•131012 
11378 OEf' Oa1«18/SETSET,18/MODE,18/MS#1e36/0) 
11379 iNOM MODE 
11380 Pt<!OR MACRO PRIOR!TW 
11381 USE s 
11382 u:TSET sn •RT!S~ASE~EN~131012 
11~03 oer D11<18/5ETSET,18/P~IOR1181#1) 
11384 ENDM PRIOR 
11385 OP MACRO MOOE 
11386 use s 
11387 ~t:TSET SET ••T$S~ASE~EN•131072 
11388 DH 01tf18/SETSET,18/0P118/MS#1136/0) 
11'389 ENDM OP 

O.Hl~O 11~90 ENTER (040),BLANK 
ENO or BINARY CARD OOU0066~ 
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OJ6~50 11391 USE u 
11392 HEAD 0 

0001~7 11393 tH.•NK EOU ••f'GD•1 
036250 11394 lOENT PHOCV 
o.SJ.152 11395 ENTER <Utail61124), INT 
OJ1154 11396 MODE: INT 
O.S7154 11391 ENHR (1221109,1011114),REA~ 

ENU or BlNARY CARO 00000666 
OH156 11198 MOOt: HEAL 
OJ7156 11399 ENTE~ (10211171111,114),600~ 
o.H160 11400 MODE i:jOOL 
0.57160 11401 ENTER (10J111D11011122),CHAR 

END or BINARY CARD OOU0U6b7 
o . .H162 11402 MOOE CHAR 
O.S7162 11403 ENTER (102111111241123),BITS 
o.s7164 11404 MODE SITS 
o.s1164 11405 ENTER C1021131112411051i23),BVTES 

ENU OF BlNARY CARD oouou668 
OJ7166 11406 MOOE i'VTES 
031166 11407 ENTER (1231121,122,11111161107),STRNG 
0.57170 11408 MOOE 5THNG 
037110 1H09 ENTER <1201U1>1PI 

END or BINARY CARD 00000669 
037172 11«110 lDENT REAL 
031172 111111 ENTER (1231!2111221124),SQRT 
0.s1174 11412 IDENT M57 
037174 11413 ENTER (10511301120),EXP 

ENO or BINARY CARO 00000610 
037176 11414 IDENT M57 
o3U76 11415 ENTEH CU41U6)1l..N 
031.ii?OO 11•16 lDENT M57 
037200 11'17 ENTER (10311171123>,COS 
03'1202 11418 IDENT M57 

ENO or BlNARY CARD 00000671 
OU202 11•19 ENTER (1011122110~11031111112!),ACOS 
03lli?04 11420 IDENT M57 
037204 114121 ENTEH <12311111116),SIN 
03'206 11422 !DENT M57 

END or BINARY CARD 00000672 
037206 11423 ENTER C10111221103112311111116)aASlN 
OJ~210 11424 lDENT M57 
037210 11425 ENTER (12411011116),TAN 

ENO or BlNARY CARD 00000673 
OH212 11426 lOENT M57 
0.57212 11427 ENTER (10!11221103112411011116),ATAN 
037214 11•2e lDENT M57 
037214 11429 ENTER (122110111161104t1171115)1RND 

ENO OF BINARY CARD 00000674 
031216 11430 lDENT M91 
037216 11431 ENTER (11411011123•124112211011116•10411171115)11..RND 
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O.s7UO 114..S2 lDENT HEAL 
O.S6414 114'33 USE u 

11434 HEAD 3 
Ou03~.3 11435 tr< l:CJU *•1·T$0 
O.S6414 11436 DE~OP M92 

ENIJ OF BINARY CARO OOU0067~ 
037455 0QOOl'l4 76~0 04 3746111437 1rs ••4,$ 
lJ37456 216000 4310 Q.S 11438 fl..D =71R25,DU 
037457 017442 23brJ 00 11439 L,DQ tS 
037460 000003 7640 04 3746311441') JMP ••3 ,·$ 
037461 000000 23!>0 07 11441 L.DA 010L 
037462 216000 4110 03 11442 L.DE •71A25~ DU 
037463 000000 5'131 OU 11443 fNO, 

0.56421 11444 USE D 
11445 HEAD 3 

OUV330 11446 1..1 R EOU ••1 ... T$0 
o.su21 1H4"1 OEF'OP M93 

037464 000002 7620 04 J74661144B 1 F'8 ••2,$ 
037465 017442 2370 OU 11449 I. l'>A Q a 

END OF' BINARY CARO 00000676 
037466 216000 4110 g.s 11450 L.DE •11825, DU 
037467 000000 51~1 00 11451 fNO, 

OH470 11452 ENTER (053),PBGN 
0.17222 11453 OEF'OP M36 

03'7470 000002 7620 G4 3747211454 1ra ••2 .. $ 
037471 017442 23~1 DO 11455 1.,DQ, f:i 
0374 72 000000 76~0 OU 11456 STOP 

037473 11451 DEF'OP M40 
ENLl or BINARY CARO OOUD0677 

037473 000002 7630 04 3747511458 lNB ••2;$ 
037474 017'441 0'1~1 OD 11459 ADQ, A 
037475 000002 76QO 94 3747711460 If' A •·2·;s 
03'7476 017441 2360 OU 11•61 1.,DQ A 
03'7477 017442 0'161 00 11462 ADQ, a 

OH>OO ~H63 OEl'OP f"\57 
037500 oooon2 ?620 94 3'1,0211464 lf'B ••2;s 
037501 017442 4311 OD 1105 F'L.D I B 
03'1502 000000 76~0 OU 1U66 STOP 

o.spo3 11"6' DfffOP Mt,O 
ENO or BINARY CARO oooou 78 

037503 000002 76~0 g4 3750511468 INB •·2·;s 
037504 011441 0>1 oo 11469 f AD 1 A 
037505 000002 7600 04 37)0711470 1 F' A ••2,S 
037506 017441 4310 00 11471 F"l.D A 
037507 011442 41~1 00 11472 r10, 8 

037UO 11473 PRIOR 6 
O.S;t222 11474 ENTER (055),MSGN 
03~224 11475 OEfOP M36 

ENU or BINARY CARD 00000679 
037510 000002 7620 04 3751211476 l f.'S ••2 .. $ 
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037511 017442 3361 0 0 11471 l,.CQ I 8 
03753.2 017443 7560 00 11478 STQ T 
037513 1)17443 3361 00 11479 L,.CQ, T 

OJ7,14 11480 OEFOP 1'140 
037514 000004 76~0 04 5752011481 INB ••4;$ 
037515 017443 7560 00 11482 STQ T 
Cl375l.6 017441 2360 OU 11483 L.OQ A 
037517 017443 1761 00 11484 SBQ, T 
037520 000002 7600 04 31:>2211485 If.' A ••2,$ 
037521 011-Hl 2360 00 11486 l,.DQ A 
037522 017442 1761 00 11487 SBQ, ~ 

031523 11488 OEfOP M57 
ENP or BINARY CARD 0000Uf,>t$0 

037523 000002 7620 04 3752511489 I F'B ••2;$ 
037524 017442 4310 00 11490 f'L.D ~ 

037525 oonooo 51J1 OU 11491, ,NEG, 
031,26 11492 Dlff OP M60 

037526 000004 7630 ~· 3753211493 lNB ••4,"$ 
037527 011443 45>0 OU 11494 ,ST T 
037530 017441 4310 00 11495 ri .. o A 
037531 017443 5751 00 1106 fSB, T 
037532 000002 7600 04 3753411491 If' A ••2.·$ 
037533 017441 4340 00 11498 n.o A 
037534 017442 57!:>1 OU 1H99 F'SB 1 l;j 

O.H,35 11'00 PRIOH 6 
ENU or BINARY CARO 00000661 

031Z24 11!501 ENTER ( 052 >,ASTER 
o37c26 11502 OEF"OP M40 

037535 000002 7630 Q4 3753711503 lNB -.2;, 
037536 017441 4(l21 00 1uo• MPY 1 A 
037537 000002 76·00 04 3'154111'05 lrA ••2 .. $ 
037540 017441 2360 00 11'06 l.DQ A 
03,541 017442 4021 00 11507 MPY, B 

0.S~~42 1U08 DE JP OP M60 
ENO or BINARY CARD OOUOOU2 

037542 000002 76.SO G4 31)4411509 INB u2·;$ 
037543 017441 '4611. 00 1u10 F'MP 1 A 
037544 000002 7600 04 3754611511 l'A ••2;s 
037545 017441 4310 OU 11512 f'LD A 
037546 017442 4611 OU 11513 f'MP 1 8 

031547 11514 PRJOR 7 
037226 11515 ENTE:R (051),51.AS~ 
OJ'.1230 11516 OEfOP ~Ul 

ENQ or BINARY CARD OOU006t$3 
037547 000015 7600 Q4 3756411,11 IF' A ••13,$ 
037550 000004 7620 04 3755411518 1rs • ·~4'; $ 
037551 216000 4310 OJ 11519 n.o •'11A25,f>U 
037552 017442 2360 oo 11520 1,.0Q B 
037553 oanooJ 7640 04 5755611521 JMP ••3;$ 
037554 000000 23!:>0 07 11522 I.DA 01DL 
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037555 216000 4110 o.s 11523 1,.01:: :71H25 1 DlJ 
037556 oonooo ~7.SO OU 11524 FNO 
037557 u17443 4700 OU 11'525 FSTR T 
037560 2160f'O 4310 GJ.S 11526 F'LU :71R25,DU 
037561 017441 2360 OU 11527 l,.DQ A 
037562 000000 57.SO 00 11528 FNO 
()37563 017443 56!>1 OU 11!529 FDV, T 
037564 oonooo 23!>0 l'1 11530 L.DA 01DL 
03'565 216000 4UO QJ 11531 L.DE •71B25 1 DU 
037566 000000 5'30 OU 11532 f NO 
037567 011443 ouo 00 11'33 f STR T 
037570 216000 4310 DJ 11534 F'LD =71825,0U 
037571 017442 2360 00 11535 L,DQ ts 
037572 000000 5730 oo 11536 F'NO 
037573 017443 52:>1 00 11537 fDl I T 

O.S7~)74 11538 OEF"OP M60 
END or BINARY CARD 00000664 

037574 000002 1630 84 3757611539 lNB ••2,$ 
037575 011441 52!>1 00 11540 fO I, A 
037576 000002 7600 04 3760011541 1 F' A ••2,$ 
037577 017441 4310 ao 11542 n.o A 
037600 017442 5651 00 11543 l'DV' ~ 

O.S~601 11544 PRIOR 7 
03i'i30 11545 ENTER (10111161104)1ANO 
03'1232 11546 DEV OP M22 

ENO Of' BINARY CARP OOOOOU5 
03?601 000002 1630 84 3'160311547 INB ••2 •· $ 
03'1602 017441 3'1~1 00 11548 A"'rn• A 
037603 000002 7600 Q4 3160511549 IF' A ••2.·s 
037604 01'7441 2360 00 11550 L,OQ A 
037605 017442 3761 oo 11551 ANQ, a 

OJ1606 11552 PRIOR 3 
037232 11553 ENTER (11?1122)10R 
031234 11554 DEF'OP M22 

ENO or BINARY CARD 00000686 
037606 000002 7630 04 3761011555 JNB •412 ... $ 
037607 017441 2761 oo 11556 ORQ1 A 
03'1UO 000002 7600 G4 3161211551 ,,. •.2;s 
037611 011.u1 ~3~0 00 11558 L,DQ A 
037612 011442 27~1 00 11559 ORQ 1 a 

OH613 11560 PRIOR 2 
O.S12H 11561 ENTER (1161119112,)iNOT 
037236 11562 Olff OP M20 

ENO or BINARY CARO 00000687 
037613 000002 1620 e• 3761s11,6J 1 F'8 ft.c.2·;s 
037614 011442 2360 00 11'64 l.DQ 8 
037615 000001 6161 07 11565 ERQ 1 loDL 

037616 11'66 PRIOR 10 
031236 11'67 ENTER (075>IEll 
on240 11!568 DEF'OP M22 
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ENU Or BINARY CARD OOU006ti8 
037616 000003 76JO 04 J762111~69 INB •·3~$ 
037617 017441 6700 00 11570 ERGI A 
037620 000001 6761 Q7 11571 ERQ 1 l1UL 
037621 000002 76UO 04 3762311572 IF' A h2~$ 
037622 017441 2360 oo 11573 l.DQ A 
037623 017442 6'160 au 11574 ERQ B 
037624 000001 6761 07 11575 ERQ, 11DL 

OJ7625 11576 DEF"OP M39 
037625 000003 76..SO 04 3763011577 lNB ••3 .. $ 
037626 017441 1100 00 11578 CMPQ A 
037627 000004 7640 94 5763311579 JMP ••4,$ 
037630 000002 76UO Q4 J763211580 ! F' A *•2','$ 
0316J1 017441 2360 00 11501 l.DQ A 
037632 011442 1160 oo 11582 CMPQ ij 

03'1633 000003 6010 04 376J611583 TNZ ••3~$ 
037634 000001 2360 07 11504 L.DQ 1aDL 

END OF' BINARY CARD OOUOU689 
037635 000002 11uo o4 3763711585 TRA ••2,5 
037636 000000 2361 07 11586 l.DQ, 01DL 

037637 11581 OEFOP M59 
037637 000003 76..SO 04 5764211588 INS ••3;$ 
037640 01H41 5150 00 11509 F'CMP A 
037641 oonoo4 7640 04 3764511590 JMP u4'~$ 
037642 000002 7600 04 3764411591 IF' A 8~2',"$ 
037643 017441 433,0 OU 11592 no ,\ 
037644 017442 51~0 DO 11593 f'CMP a 
037645 000003 6040 04 3765011594 TNZ 8•3',"$ 
037646 000001 2360 07 11595 l.,,OQ 11DL 
037647 000002 7100 04 316511159~ TRA ••2,"Ji 
037650 000000 2361 Q7 11591 L.DQ I 01DL 

OJ765l, 11598 PRIOR 4 
ENO Of BINARY CARO 00000690 

O.H240 11599 ENTER C057,07'6)aNE 
031242 1uon DEfOP M22 

037651 000002 76JO g4 5765311601 INB ··2·.-$ 
037652 017441 61~1 00 11602 ERQ 1 A 
037653 000002 76UO 04 3765511603 IF' A *•2 .. $ 
037654 01?441 2360 90 11604 l.,DQ A 
037655 017442 6761 00 11605 ERQ 1 B 

O..S7656 11606 OF.FOP M39 
END OF' BlNARY CARD 00000~111 

037656 000003 76JO Q4 3766111607 IN~ ••3,$ 
037657 017441 11_60 OU 11606 CMPQ A 
037660 000004 7640 04 3766411609 JMP ••4 .. $ 
037661 000002 7600 94 3766311610 IPA .. 2 .. $ 
037662 017441 2360 00 11611 I.DU A 
037663 017442 1160 OU 11612 CMPQ ti 
037664 oonoo3 6CIQO 04 3766711613 TZE •·3~$ 
037665 OQOOOl, 2360 07 1161'4 1,.0Q 11DL 
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l.137666 0 oo (j ll2 l1un 04 37b701H)15 TRA ••2.-~ 
037667 oonooo 2~~1 01 1H1l6 LOQ, 01UL 

n.>7670 11617 DEfOP M59 
037670 0QOU03 7630 04 3767311618 lNB ••.S,$ 

END or BINARY CARD OOU0U61J~ 
037671 017441 51~0 ou 11619 FCl'1P A 
037672 000004 7640 Q4 .576 7611620 JMP ... 4 .. $ 
037673 0000112 761)0 04 3767511621 1 F' A ··2·.-$ 
037674 017441 4310 OU 11622 FL,D A 
037675 017442 51~0 OU 1U23 f"CMP 8 
037676 000003 60UO 04 .5770111,,24 TZE .... 3 .. $ 

0376 77 000001 2360 Q7 11625 l,.DQ 1.LJL 
037700 000002 7100 04 .5770211626 TRA ••2;$ 
037701 000000 2361 0/ 11621 L.OQ I U1DL 

o.H/02 1u2a PRlOH 4 
o.S7~42 1U29 ENTER (074).L.f 
O.S7il44 11f)30 OEfOP M39 

ENI;> or BJNARY CARD 00000693 
037702 000005 76~0 04 J770711631 lNB ••5,$ 
037703 017443 7560 OU 11632 STQ T 
037704 017441 2360 OU 11633 l.DQ A 
037705 017443 1160 00 11634 CMPQ T 
037706 0Q0004 7640 04 3771211635 JMP ••4,$ 
037707 000002 7600 04 37711116~6 IF'A * •2',· $ 
037710 011441 2360 DO 11637 l.DQ A 
037111 017442 1160 ou 11638 CMPQ B 
037712 0Q0003 6050 04 3771511639 TPL. ••3,$ 
037713 000001 2360 87 11640 L.DQ l1DL 
037714 oooon2 7100 04 3771611641 TRA .. 2;s 
037115 000000 2361 H 11642 L.DQ, 01DL 

OJ7716 11643 Olif'OP M59 
037716 000005 7630 04 3772311644 INB ••5.-$ 

ENO OV BINARY CARD 00000694 
037717 CJl 7443 4550 oo 11645 f'ST T 
037720 017441 4310 oo 1U46 n.o A 
037721 017443 5150 OU 11641 F'CMP T 
037722 000004 7640 84 H72611648 JMP ••4,$ 
037723 000002 76UO 04 3772511649 IF' A •·2·,.s 
037124 017441 4310 oo 11650 n .. o A 
037725 017442 5150 00 11651 f CMP a 
037726 000003 6050 04 3173111652 TPI.. ••. r,-s 
037727 000001 2360 17 11653 l.OQ 11DL 
037730 000002 71uo 94 3773211'>54 TRA ••2 .. $ 
037731 000000 2301 07 11655 l..DQ a 010L 

031732 11656 PR!OR 5 
0.57244 11651 ENTER C0'161071>1GE 
037246 11658 OE,OP M39 

END Of BlNARY CARD 0000U695 
037732 000005 7630 04 3773711659 lNB ••5,"i 
037733 011443 7560 00 1H160 STQ T 
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0377J4 017441 2360 OU 1166'l L,.DQ A 
U37735 017443 1160 OU 11662 CMPQ T 
037736 0Q0004 '1640 1114 .5774211663 JMP •+4,"$ 
037737 uonon2 76UO 04 3774111664 IF' A u2,$ 
037740 017441 2360 OU 11665 l,.DQ A 
037741 017442 1160 OU 11666 CMPQ l.:J 
037142 000003 6040 04 3174511667 TMl ••3','$ 
037743 000001 2360 H 11668 1,.0Q 11DL 
037744 000002 11uo Q4 3774611669 TRA ··2·;$ 
037745 000000 2361 07 1U70 l,.DQ I 010L 

OJ?746 11&11 OEf"OP M59 
ENO Of BINARY CARD OOU00.~6 

037746 000005 76~0 ~4 3775311672 INS ••5,"$ 
037747 017443 45!>0 DO 11613 rsr T 
037750 017441 43l0 00 11674 rLD A 
037751 017443 5150 00 11675 rCMP T 
037752 000004 7640 Q4 3775611676 JMP .. 4 .. 5 
037753 000002 7600 o• J775511671 lrA ··2·;$ 
037754 017441 4310 OU 11678 n.o A 
037755 017442 51~0 00 11679 FCMP 8 
037756 000003 6Q40 Q4 3776111&80 TMl •• ;r~·s 
()37757 oooon1 2360 87 11681 1,.0Q 110L 
037160 000002 11uo m4 ~716211682 TRA •·2·;s 
037761 000000 2:561 07 11683 1,.DQ I 01DL 

037762 1U84 l'RIOR 5 
0~1246 11685 ENTER (D76) 1Gf 

END Of BINARY CARO 00000697 
0Jl250 1UB6 OErOP M39 

037762 000005 76~0 U4 377671168? INA ••5 .. $ 
037763 01744J 75C>O OU 11&88 $TQ T 
037764 017442 2JC>O 00 11689 l,.DQ a 
037765 01H43 11~0 OU 11690 CMPQ T 
037166 000004 7640 Q4 3777211~91 JMP ...... , 
037767 000002 76~0 04 3777111692 lf'B tt•2 .. $ 
037770 017442 2360 00 11693 I.DO 8 
037771 017441 11~0 00 11694 CMPQ A 
037772 000003 6050 ... 3177511695 TPL. ••J,'$ 
037773 000001 23~0 ,, 11696 l,.DQ 11UL 
037774 000002 7100 04 3777611697 TRA •·2·;s 
037775 000000 2361 Q7 11698 l,.OQ, 010L 

OJ1776 11699 OEf OP M59 
END OF' BlNARY CARO OOU0U6~8 

037776 000005 7610 Q4 4000311100 INA ••5;$ 
037777 017443 4550 00 11101 ;sr T 
040000 017442 4310 00 11102 H.D 8 
040QU1 u17443 51,0 00 11'103 f CMP T 
040002 000004 7640 04 4000611104 JMP ••4,$ 
040003 000002 7620 04 4000511705 I f"8 ··2·;$ 
040004 017442 4310 00 11706 fl.,D ij 

040005 017441 51!>0 OU 11707 VCMP A 
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04ro:i6 u(JOQl\3 oo~o 04 4001111708 TPL. o+.,3 • $ 
04CO:J7 uonon1 23oD 01 11709 LDQ 1,DL 
U4lQ10 000002 7100 04 4001211710 TRA .... 2. ii 
U40011 lJQOOOO 23b1 07 11711 L.Dl..l, OaUL 

040012 11712 PRlOk 5 
o.sn~o 11113 1::"1TER (074 1 075) 1LE 

ENU uf BINARY CAHO 00000~'19 
O.s7252 11714 DEF OP M39 

040012 uonon5 7610 04 4001711715 INA ••5,$ 
04G013 017443 75b0 00 11716 STQ T 
040014 017442 23b0 00 11717 1,.DQ t:J 
U40015 017443 1100 00 1171B CMPU T 
040016 GQ0004 7640 04 4002211719 JMP ••4. $ 
040017 oonuo2 7620 04 4002111720 lFB ••2;$ 
04Q020 017442 2360 00 11121 l.,DQ B 
040021 u17441 1160 00 11722 CMPQ A 
04Q022 0Q0003 6040 Q4 4002511723 TMl ••3,'$ 
040023 000001 2300 Q7 11124 L,OQ 1 ti..lL 
04(lQ24 UQOQ02 7100 04 4002611125 TRA •·2~$ 
040025 000000 2361 07 11126 L.DQ I 01UL 

040026 11727 OEFOP M59 
ENO Of BINARY CARD OOU001UO 

04GQ26 000005 7~10 04 4003311728 INA ••5,'$ 
040Q27 u1744..i 45~0 00 11129 rsr T 
04oo3o 017442 4310 00 11130 n..o B 
040Q31 017443 5150 oo 11731 f CMP T 
040032 000004 7640 04 4003611132 JMP ••4;$ 
04QQ33 000002 7620 04 400~511733 lf~ ··2·~ $ 
040034 017442 4310 OU 11734 n.o B 
040035 017443, 51~0 OU 11735 f CMP A 
o4oo36 oonoo3 6040 e4 4004111136 TMl ••3,$ 
040037 uoOOOl 2360 87 11'137 L.DQ 11UL 
04oo4o 000002 1100 04 4004211738 TRA ••2,$ 
040041 000000 23~1 01 11739 L.DQ, 01UL 

040042 11140 PRlOR 5 
ENll Op BINARY CARO 00000701 

OJ7252 11141 ENH:R t045) 1 0VER 
03~254 11142 OEF"OP M40 

040042 0Q0004 76~0 04 4004611?43 INB ••4,"$ 
040Q43 011443 75~0 00 11144 SHI T 
040044 017441 2300 00 11745 L. f')Q A 
04CQ45 017443 50~1 oo 11746 DIV, T 
04QQ46 000002 76UO 04 4005011747 IF' A ••2,$ 
04Q047 017441 2360 og 11148 L.OQ A 
04QQ5o 017442 5o<>1 OU 11149 0 l IJ, B 

040051 11'150 PRIOR 7 
ENU or BlNARY CARD 00000102 

o;s12;4 11151 ENTER (102111?111711141120)1800~P 
OH256 11752 DEF'OP M94 

04QQ51 000002 7620 04 4005311153 IF'~ ••2','$ 
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040052 017442 2360 00 117S4 l,.DQ t:1 
04QQ53 025413 7001 00 11'S5 TSXO, H$1::iQOL 

040U54 11156 PRIOR 10 
END OF' BINARY CARD 0000U703 

O.S7256 11157 ENTER (1031110,10111221120),C~ARP 
oHc6o 11156 OEF"OP M95 

040Q54 000002 7620 04 4005611759 JF'I:~ ••2;$ 
04QQ55 017442 2360 ao 11760 l.,DQ 1:3 
04CQ56 025414 7001 00 11161 TSXO, R$C~AR 

040057 11162 PRIOR 10 
0.57260 11'163 ENTt:R (1111tl611241120)1lNTP 

ENll Of BINARY CARD oouoo7u4 
0.57262 11764 IJEF'OP M96 

04QQ57 000002 7620 94 4006111765 l F"8 ••2,$ 
040060 017442 2360 OU 11766 L,DQ B 
040061 025422 7001 OU 11761 rsxo, R$lNT 

040U62 11'168 PRJOR 10 
0.57262 11169 ENTEH (1221101110111141120),REA~P 

END Of BINARY CARD 00000?05 
OJ7264 11170 OEFOP M97 

040062 000002 76~0 Q4 4006411771 l F"8 •02 1·$ 
04QQ63 017442 43l,0 00 11172 n.o 1:3 

04o064 025467 7001 00 11173 TSXOa R$REAL 
04Q065 11174 PRIOR 10 

11175 MEAD A 
OJ'264 11176 f'ORCE 
031213 11171 USE 
OOU1.4 11178 IUBX EQU SEHi 
000003 11179 IUCX ECU SETC 

11180 MEAD i 
O..S5~.H 11181 USE WI( 

035237 000000 000000 11'82 ZERO 
OUi40 11183 WKB eau • 

035240 000000 oouooa 11184 ZERO 
035241 1178, USE SK 

END Op BlNARY CARO 00000706 
035241 000000 000000 11186 lERO 

035242 11'81 SKE EQU • 
035242 000000 000001' 11188 ZERO 

OJ6010 11189 USE M 
036070 11190 Mc ~QU • 

036070 000000 000009 11191 ZERO 
036071 11192 USE a 
036071 11'93 Bt: EQU .. 

036071 000000 OOOOOQ 11'194 ZERO 
OJ101Q 11795 USE D 
O.S7U10 11196 DI: EQU • 

037010 000000 oouooo 11191 ZERO 
037011 1179B USE p 
037011 11799 I' I: EOU • 
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037011 uoriono onuouo 11~00 LEHO 
nJ72t>4 11i.i.01 USI:: ~ 
OJ 7"o4 11~02 St: E:LJU * 037264 oonono UOOQUO 11'103 ZFkO 
OJ7402 1H04 uSE 

0374Ll2 OOO(JOO 000000 11BU5 ZEHO 
O.S7403 11806 I t: f:QU • 

03741J3 000000 oououo 11807 ZEHO 
O.H404 11~08 USE c 
0.57404 11809 Ct: EQU • 

037404 oooono oououo 11810 ZEtW 
O.S740:> 11811 USE l. 
OJ7405 11~12 L.t: EOU • 

0374U5 oooono uououo 11H3 ZF.HO 
O.SH06 11814 USE G 
0.51406 11H5 Gt: EOU • 

037406 000000 000000 11!'16 ZERO 
0.514~3 11H'1 USE T 
0.574,3 11818 Tt: EClJ • 

ENO Of BINARY CARD 00000707 
037453 000000 000000 11!!9 lERO 

037454 11820 USE N 
O.S7454 11"21 Nt: EOU .. 

037454 000000 oouooo 11822 ZERO 
040065 11823 USE z 
040CJ6j 11e24 zc EQU • 

04o065 000000 oooouo 1U25 
I 

ZERO 
040Q66 11826 USE !)0 

040066 1U27 sue EOU * 04Q066 000000 oooouo 11"28 ZERO 
040067 11e29 USE c 
040067 11@30 Et: ECU • 

04QQ67 000000 000000 11~31 :lERO 
O.Sf213 11832 USE 

11B33 HEAD T 
035213 oooono oooouo 11e34 START ZERO 
035214 035237 oooout 1U35 WURK ZERO WK,WKE .. WK 
035215 035241 000001 1U36 SUCK ZERO SK,SKE.,SK 
035216 035243 OOU625 11837 MUOE ZERO M1MF•M 
035217 036071 oououo 11838 l:IUUND ZERO B 1 BE,.8 
035220 036072 000116 11e39 ot:r ZERO D,DE•D 
035221 037011 OOOOOQ 111340 f11-(0G ZERO P ~ PE111P 
035222 037012 0002,a 11841 SUB ZERO S~Sl!•S 
035223 037265 OOU116 11u2 JTAB ZERO 11lE"'I 
035224 037404 oouooo 11943 CODE ZERO CtCE•C 
035225 037405 000000 11844 L.t:H. ZERO b, L.E"'L 
035226 037406 oouooo 11845 Gt:N ZERO G, GE•G 

ENU or BINARY CARD 00000708 
035227 037407 oouno 11S46 TYPE ZERO T1TE•T 
035230 037454 oouooo 11847 NUM ZERO 1'4 1 l~E•N 
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0352.31 037455 OOU410 111'48 ll.l ZERO L, ZE"'Z 
035232 040066 uououo 11~49 SUEF" ZEHO so,soE~so 

035233 040067 oououo 11850 E:Nf) ZERO c 
11851 HEAD A 

035234 035237 OOU1 56 11!52 WURK TAL.L. YC UWK,1,ID 
0352.35 035241 0001 !H 11853 STACK TAl.L.YC T$SK,i,I 

11854 HEAD T 
035236 035214 000023 11e55 TABl,.6 ZERO T$START•1i•~T$STAHT 

11S56 MEf L.NRSM 
ENO Of BINARY CARD OOOOU1U9 

nouuoo 11e51 E:ND 
I; NLl or BINARY CARD OOU001l0 

40010 IS THE NEXT AVA!l..A~L.~ ~0CATION 1 CiMAP VERSION JMPA/030271 JMPB/030271 JMPC/0302'1 
THERE WERE 8 WARNING ~~AGS IN TME A~OVE ASSEM8L.Y 
ON PAGE NO, 

89 131 l.7 88 122 125 13!> 136 
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30725 1 FJ 
32474 1 lU 

6523 1 MK 191:> 1 lilt'.> 2012 2120 2148 216'.> 2178 2185 2296 2303 
100~0 1 ADO ?4:?o 2426 
32632 1 ATl 
32645 1 AT2 
32620 1 ATL. 
31101 1 BOX 
31034 1 BY~ 

7227 1 CST 2041 2U41 
7510 1 CUN 221ti 2218 

31225 1 DEC 
11;0 1 DEL. 1994 1994 

310'12 1 oos 
7505 1 E:pR 221' 2215 

10106 1 t:R1 2472 2472 2474 
10115 1 t:RT 24'19 2471 2473 247'1 
32571 1 t:T 1 
32604 1 E:T2 

6584 1 ETH 191b 1916 
325~? 1 ETI. 

6526 1 FIX 1918 tYU 
6525 1 fl.,X 1917 1~17 

32071 1 IDE 
32460 1 IDM 

74i7 1 MMl 2l,9J ;U,93 
322a.1 1 MOD 
31524 1 MU 
Jl,537 1 Mn 
31550 1 MT3 

7156 1 POP 2000 2000 
304H 1 PRO 
31332 1 PRT 
3~144 1 PTA 
32102 1 PTE 
30540 1 SEH 

0 1 ~ET 
7130 1 SMO 1978 1978 

10050 1 SRl, 2442 2442 2446 
10063 1 SRT 245.S a••1 2442 244!:> 2453 
3162'4 1 su 
316~7 1 ST2 

1125 1 STZ 19,., 1975 
72h 1 TAG 2027 2027 

31046 1 TQS 
31663 1 IJNT 
31615 1 UT1 
31 n.o 1 UT2 

662,2 1 XAC.l 197U 1929 1932 1941 1941 1962 1970 
6606 1 XX1 196(> t.942 1944 1948 1951 1966 
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6607 1 xx2 1967 t429 1434 1440 1445 144'1 1503 1505 1506 1508 1510 1525 1931 1936 1950 1953 
""64 1967 249U 2492 2494 2514 2520 2522 2523 2526 

6565 1 xxL. 1949 1945 1949 
6554 1 xxs 194U t686 1696 1853 1862 1940 2039 2555 3163 3359 3410 3444 3449 3474 3479 4968 
66+,o 1 XXT 1968 1433 1439 1502 1930 1949 1968 2489 2519 
6562 1 xxx 1946 1680 1682 1688 1946 2553 4621 4964 
6540 1 xvz 192b :1.734 1928 

322~7 1 ARGE 
6530 1 BARR 1920 1920 3382 

31137 1 BEL.(! 
31201 1 BE"-3 
31212 1 BE:L.4 
6sn 1 BOXR 1919 1919 
7755 1 cs ox 23"3 2JB3 
6533 1 CL,Nc; 1923 1923 2124 2466 2481 
6531 1 CL.OR 19U 11121 21B6 3386 
7331 1 CNVA 2107 2092 2094 20'P!:'> 2104 2107 

30434 1 CONO 
72C>5 1 csu 2072, 2U71 2017 
7303 1 CSTA 2ua; 2046 2052 2060 2085 
7305 1 CSTB 2087 2057 2063 2067 2076 2087 
7304 1 CSTM 208~ 2U53, 2059 206, 2073 2074 21)86 
7306 1 csn 2oea 2U7Q 2011 2072 2088 
75~6 1 CUN1 2240 2~40 2243 
'1554 1 CUNA 2254 a221 2231 2233 2234 2239 2242 !254 
75i5 1 CUNB 225~ a2H 2240 2255 
75i6 1 CUNH 22'6 a221 2238 2256 
15~3 1 CUNX 2253 a222 2253 
6536 1 CURH 192~ 1926 2392 2441 2456 2482 
76il5 1 DECJ 229> i295 
7676 1 DE:CL, 233~ 1993 2336 
'15!i7 1 OECM 2~!!$7 2257 
'1603 1 DECO 2217 2277 
7571 1 OECP 2~67 2267 
7U1 1 OEt_S 2003 aoo3 
1714 1 EBOX 2;$98 2398 

30512 1 EL.SE 
7367 1 EPD1 n.37 2137 2146 
1410 1 EP02 2154 Z154 2157 
74l6 1 EPD3 22.tJ,O 2160 2162 
74! 7 1 EP04 21U 2159 2161 
7456 1 EPOU 2192 2128 2130 213!:'> 2153 2156 2158 2167 2171 2192 
7434 1 EPOf 2114 2121 2174 
7455 1 EPOS 2191 il152 2154 2191 
7513 1 EPRl. 2221 ~214 2216 221Y 2221 
73J2 1 EREF' 210H ~108 

32360 1 n.02 
32372 1 FLDJ 
32404 1 FL-04 
31010 1 FORS 
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324.56 1 FSE(J 
32523 1 I DEC 

6520 1 JDNT 1914:! 1~12 1983 19tH> iYH~ 199Q 2027 2198 2207 2329 2339 i>3'56 '.2358 2430 2450 2460 
2'P~ 2484 32/:i.S 

307'0 1 JTl.,1 
30620 1 JUNK 
32715 1 l. l 81 
32730 1 L.J 82 
32703 1 UBL. 

7163 1 MARK 200~ ClUO:> 
10033 1 Ml1NU 2429 2429 
32271 1 M001 
3206 1 MSEQ 
31462 1 OPTl 
31500 1 OPT2 
31.00 1 OPTL. 
32775 1 PBOD 
31723 1 PDEC 
327~7 1 PDEN 
30406 1 PROG 10552 "653 

31344 1 PHT1 
313)7 1 PRT2 
31310 1 PHT3 
321§6 1 PTA1 
32111 1 pTA2 
32U4 1 PTE1 
32127 1 PTE2 

71»2 1 PUSH 1996 1Y96 
3;?Qt7 1 REU 

7204 1 REST 2022 2022 
10116 1 RTAH 2480 24~2 2478 2480 

'1200 1 SAVE 201H 2018 
31561 1 SDEC 

1 1 SETC 
77E1 1 SE:TD 235~ 2262 2272 22~2 2330 2355 32~4 

1 1 SETE 10606 1GJ:H9 
0 1 SETT 

7142 1 STID 1988 1984 1988 
30463 1 THEN 
31642 1 uoec 
30602 1 UNJT 

6614 1 XBUF' 1911 l,Y54 1961 196H 1971 
6603 1 XRET 1963 1432 1452 151d 1,928 1940 1946 t963 251? 2529 
6604 1 xx1.1 1964 1952 1964 
6567 1 xx1.2 19'1 1951 1965 
6571 1 XXL.3 195J 1~36 1453 1519 1939 1953 2518 2530 
6601 1 XXL,4 1961 1959 1961 
(>546 1 XYZ1 1934 1934 1938 

311~0 1BElrEM 
31115 11:3TA IL. 
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7773 1CBOXT 2397 2.S95 2397 
71.SJ lCL..EAR 1YB1 1981 
7307 1CNVRT 20811 iO!:iY 
6532 1COMAC 1922 l.Y22 2388 2468 2480 

32510 1CTAll. 
?630 1DECU 229ts 2298 2301 
76!li4 1DECl 2 2;s1s 2U4 2318 
7671 1DECJ3 2331 2.Ul 2317 2331 
7634 1DECIA 2302 2147 2177 229' 2302 
7637 1UECJI. 230' 2.50~ 2333 
7675 1DEC IT 233!) 2304 2305 2321 2332 2335 
7674 1DECJX 2334 jl302 2308 2334 
7705 1DECl.B 23"4..S ~l343 
1144 1DECl.C 1990 1Y90 
7620 1DECOP 2290 2290 

10006 1Esox1 2406 2408 2420 
10027 1EBOXH 242!) 2407 2411 2416 2425 
10026 1EsoxM 2424 2401 2413 2418 2424 

6537 1EMPTY t927 "740 1927 
7346 1EPDEN 2120 2120 
7440 1EPDF'O 217H 2176 2178 
7442 1EPDf'1 218U il.80 2183 
7446 1EP0,2 21S4 21ti1 2184 
'1503 1EPROC 221J 2163 2213 

100~6 1ERNGA 2456 21,70 2187 2454 2456 
10064 1ERNGE 2454 24'4 
10114 lERTAI. 2478 2470 2478 

1174 1Evo10 2014 il014 
32301 1FIEL,D 

65-1 tF'MOOE 1Y13 t 'HJ 
31022 1FROMS 
32445 1FSEQ1 

12i5 11DENT 2031 1741 20J1 
30735 1JTAlL. 
306U 1JU~l<E 

65J5 11.EVEL. 192' 1925 2448 2449 
7110 1MRNGE: 2010 2010 

324i4 1MSEQ1 
315i12 1MTA!L. 
31402 10PDEC 
317f1 1POE:C1 
32002 1PDEC2 

6522 tPDPOS 1914 1914 2120 
JZOU 1RESL.T 
101a3 1t1TABE 248:> 2452 2418 2485 

6534 1SEMIC 1924 1924 2122 211~ 2464 2483 
77'J.? 1sero1 2361 ~.H>l 2369 237~ 
7740 1SET02 2371J 2J67 2370 
7746 1SET03 237b 2 • .Po 2373 :!376 
7747 1SET04 2377 2,362 2377 
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7723 1SETOE 2351 2J.,o 2..$57 
7l":>4 pETOT 2382 2J6, 23~6 23b;d 
77":>3 1SETOX 23AJ, 2349 23:>5 2381 

10040 lSRl'4Gi: 24H 2434 
10062 1SRTAL 2'+52 2HO 2452 
31602 1STA II.. 

7135 1STlOtl 198.S 1 Yl33 
30762 1SLJ~IT 
30546 iJTAll.. 
30775 1uUNIT 
31060 1..JHl,.ES 
12460 2 A 370":> .solo .S671 370!> 
152'3 2 c 5090 3b3.S 3642 4861J 4894 4980 4991 IQ9Q 
11645 2 D 3310 3291J 3302 331U 
12457 2 N 3704 3b64 3b77 3704 

136)2 2 cl 4337 4JJ7 4355 
136!:l5 2 82 4.s4U 4J4\) 4364 440~ 4466 
15114 2 8~ 499!> 3b2b 4990 4995 
15250 2 BC 508l 41/'sl~ 5Q50 5054 5087 
152~2 2 BF 5089 5067 5o7o 5076 ~079 5089 
152>1 2 BN 508~ 5U15 5032 5(149 5lJ53 5Q8d 
15247 2 BX 5086 4YY5 5Q86 
15261 2 ca 5096 5096 5361 54U 5484 
153ii3 2 Cl 513U 513\) '250 
1,332 2 C2 513'/ 5137 5138 5219 
1533• 2 C3 5139 5139 5142 527tj 
15346 2 C4 5149 5146 5149 5151 5153 
15361 2 C5 5160 5155 5160 
15362 2 C6 5161 514~ 5159 5161 
15363 2 c1 5162 53,62 5166 
15364 2 Cti 5163 51,63 
15366 2 C9 516!:> 5l,6) 
16176 2 CF' 5565 073 4898 5o97 5223 5264 5279 5286 5298 53o9 5364 r;311 5425 5565 
16200 2 cw 5567 5g92 5168 53!:>4 5445 5567 
15530 2 ex 526J 5099 5175 5263 5291 5335 5500 
16204 2 oc 5511 3635 3644 4871 4<Joo 4902 4982 4993 5571 
11647 2 OM 3312 3277 .3285 3312 
116•0 2 ON 330b ~205 3243 3253 3255 3258 3263 3265 3269 3214 3287 3300 3303 3306 
116•6 2 OT 3311 3231 3233 331l 

1 2 F'S 5755 3384 5755 
16177 2 F'F 5566 5g98 5177 518.S 5249 5566 

2 2 F'P 575b 3388 5756 
332•0 2 l f' 
13660 2 1..1 434.S 3149 4343 438U 4394 4412 
15573 2 L,C 529ti 5117 5298 
U.6":>1 2 L,K 3314 il314 3350 4101 4941 
16465 2 L.L. 5751 3188 4671 4676 4683 4728 4748 5751 
16467 2 MK 575J 5'153 
33337 2 QS 
11423 2 TG 3165 3159 .3165 33~4 
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15531 2 vc 5264 5180 5264 
12375 2 ADO 3654 36~4 4027 4 7911 4801 4803 48Q5 4807 4956 5604 5663 5665 5667 5677 5679 5691 

5106 5727 
13260 2 ADO 408/ 4087 
35115 2 AU 
3~127 2 AT2 
35103 2 A TL. 
136,4 2 81l:i 433'1 3146 4339 4J89 4420 
136)3 2 B1X 433ti 314!) 4337 4.S3ti 4388 
13657 2 B2S 4344:-! 3148 4342 43~.S 4424 4456 4472 4481 
136,6 2 82X 4341 ~147 4340 4341 4392 4425 4455 4473 4480 
15641 2 BAL. 5344 5l,04 5344 534~ 5593 
120li3 2 IHk 3412 3412 
151•2 2 881 5001 ~001 5Q82 
15131 2 b92 500ts ,007 5008 
15133 2 883 501U 5005 5010 
15143 2 894 501ti 'IJ1~ 5026 
151,4 2 895 5027 §U24 5027 
151j7 2 890 5030 5U30 5Q39 5041 
15173 2 887 50'42 5021 5Q28 5036 5042 
15205 2 t38ti 5052 51)48 5052 
15211 2 d89 505b 5U44 5056 
15100 2 BL,C 4981/ 4~85 4987 4961.J 
31146 2 8QX 
15370 2 c10 5167 5140 5167 528~ 5297 5308 5326 5328 
15402 2 cu 517/ 5136 5177 
15434 2 c12 520.S 5~03 5211 
15455 2 C13 522U 5198 5208 522U 
15460 2 C14 522.S 5186 5188 51fu 5223 
15472 2 C15 523.S 5233 5259 
15505 2 C16 5244 5242 5244 
155t4 2 C17 5251 5192 5241 5251 
155i1 2 c1s 525b 5256 5258 
15522 2 Cl,9 525'7 5255 5257 
155~5 2 c20 5260 523!> 5260 
155&6 2 c21 526:1, 5261 5262 
126l4 2 C~D 3796 3470 3520 3526 3~65 3567 3571 3575 3577 3581 3586 ~59o 3592 359§ 3794 3796 

39l,O .3916 3922 3924 3929 3932 3938 3944 3948 4Q52 4132 4t35 41'16 4196 4323 
436.S 4367 436Y 4397 4399 4'419 4423 4460 4465 4469 4485 4602 46t3 46:H 4698 
4115 4720 472!> 4Y23 4938 

1soa5 2 CF"S 4952 4818 4901 4903 4952 
33033 2 CL,0 
16457 2 CNT 574~ 3119 3142 3955 4130 4228 4237 4242 57'45 
14620 2 COP 481~ 4532 4556 481 IJ 4943 
16474 2 CPR 5767 ~530 4544 4554 4823 5767 
16123 2 CPX 5522 5499 5522 
155!10 2 CSK 5271J 5106 5279 
12661 2 CST 3ts3J 3833 
12733 2 CUN 387'!:> 3875 

16235 2 DCO 559/ 5589 5597 
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16243 2 DCl 56Q.S 5::iH 0 :;:,!jl 55tj2 5583 5584 5,85 §586 5603 
16263 2 UC2 561'1 ,,87 i;589 55~u ~619 
16300 2 uC3 563~ 5'7Y ':>6.32 
16303 2 UC4 563!:> 5'91 ,635 
16306 2 DC5 56~1:t !;t>92 5638 
16205 2 DCL. 557£ ;~12 5614 561b 5631 5634 56J7 5642 5685 5732 
12203 2 OCT 35AU 3,80 
16206 2 uCX 5::>7.S 5!:>71 ':>573 
344~4 2 DEC 
14oio 2 D If 4431 44.Sl 
U56J 2 DST 3261 Jl 95 3197 3261 
12731 2 EPR 3b7..S 3b73 
113'1 2 ER1 3131 3131 3133 
1l. 3(13 2 ERT 3141 3130 3132 3141 
35062 2 E:Tl 
35Q!»Q 2 ETL. 
14137 2 f Qf' 451t:S 018 
34411 2 FT1 
34400 2 F TL. 
12403 2 INS 3660 H92 J537 35311 J545 3553 3557 3559 3660 4Q23 4335 4354 4358 4360 HU 4415 

4417 4639 4772 4776 4792 4931 5688 5724 
337.54 2 l Xl 
33752 2 lX2 
33767 2 Ix 3 
34001 2 1X4 
340h 2 1X5 
11616 2 1,.1(1 3J1Y 3.S16 .5319 
U663 2 1..1<2 3324 .J.S 21 -5324 3J2ij 
U67o 2 1.KJ 332'1 3.525 3329 
11673 2 lrKX 3332 .3.514 .5318 3332 
133iJ 2 \,.w~ 4114 4114 
34633 2 MOl 
34655 2 M02 
34045 2 MOO 
14212 2 MOP 4561 ·~61 
13401 2 081 416b 416/:t 4178 
1H07 2 082 4114 •171 4174 
13414 2 08..S 4119 4173 4179 
134r 2 084 4180 41,80 4185 
150 1 2 OPf 49?6 456,S 4826 4844 4849 4815 4942 4976 
16475 2 OPT 576ts 3150 4537 4540 4819 4828 5768 
157'25 2 PAR 5;s96 5106 5396 5436 5594 
34506 2 POT 
13235 2 POP 406lS 4068 
34665 2 PRl 
34707 2 PR~ 
33007 2 PRO 
34675 2 PRT 
33345 2 QST 
13573 2 R~I,. 4290 4266 4269 4273 4277 4290 4729 4915 
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12200 2 SCT 3521J 3529 

33533 2 SEC 
33144 2 SEH 

0 2 SET 
123~4 2 sis 3613 361.:S 
11330 2 SRl 3114 JU4 3118 
11361 2 5RT 3131J 313,3 J114 3117 3139 
345~3 2 su 
345;4 2 ST2 
34542 2 sn. 
13262 2 STZ 4U81J 4U69 
13467 2 sv1 4222 4220 4222 
1100 2 TAG 3154 1154 
116•2 2 TEN 3307 3250 3307 
34571 2 L>Nl. 
133U 2 UPE; 411b 4116 
34620 2 UT2 
34606 2 un, 
15606 2 I/AC 530IJ 511,2 5309 
155iS2 2 vco 5265 5265 5266 
15541 2 I/Cl 52741! 5269 5272 
125'12 2 ~AD 371~ 3620 3778 4672 4677 4684 OH ~749 
133~3 2 ACNT 4130 4113 4115 4U7 4119 4121 4123 •125 4127 4129 4:fi30 
336~4 2 ACTP 
12407 2 ADD1 3664 3659 3664 
34036 2 AMOO 
15662 2 BAl..l.. 5J6;1. 5361 5369 
13502 2 BAl,.2 4233 42..S3 
15704 2 BAL.3 53?1J 5362 5379 543.S 5464 54?0 54A5 
15713 2 BAl,4 5380 5386 5388 
135~3 2 BAL.N 424~ 4242 
1~020 2 BAFff 3417 341,.7 
15226 2 8810 5069 5059 5061 5064 5069 
152J1 2 BBU son 5U57 5072 
1~241 2 BB:!.2 508U ~009 5011 5014 5051 5055 5063 5071 5073 5077 5080 
15244 2 8813 5QBJ 5003 5Q75 5083 
15UJ 2 81..CX 4994 ~YB9 4994 
13445 2 a use 4204 41.39 4:J.BQ 41f:l2 4204 
1306 2 BUSD 420!:> 4141 4164 4175 4171 4205 
13444 2 BUSF 42Cl3 41,37 4154 4186 4195 4203 
13441 2 BUSM 420C> 4148 4:1,56 4119 4206 
126~4 2 CAOT 3ts04 3797 3801 3804 
12623 2 CADX 3803 i!796 3803 
14320 2 CAl,.L. 4627 4627 
13046 2 CBOX 3950 i951J 
H>152 2 CDEP 5~4!:> 5300 5314 5398 5545 
15oJ5 2 CF"SX 496U 4'154 4960 
117)5 2 CH Kl 3382 a.579 3382 
U7h 2 CHK2 3386 U83 3386 
11764 2 C"1t<3 338Y 3.581 .5365 :5389 
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11770 2 CHK4 339.S 3..S9o 3393 
11771 2 CHK5 3394 3J92 .3394 
11775 2 CHKo 3.S91; 3J9, J.398 
11776 2 CHK7 33911 lH7 3399 
12002 2 CH1<6 340..S 3400 3403 
12003 2 CHK9 3404 3402 3404 
164>0 2 Cf\jQX 5736 57.36 5737 
155)7 2 CN l L. 5280 5110 ~286 
137!:>2 2 CONt: 440i 4401 
13723 2 CONf 437t:I 4J /ti 
14641 2 CO Pt 4836 4 l:LS 6 4845 4951 
150:16 2 C0P3 494!:> 4t:l9!:> 4899 494, 4946 
15020 2 C0P4 4Y4! 4870 4874 494/ 4948 
14662 2 C0P5 485.S 4t:l5Q 4853 
14664 2 C0P6 485!:> 4t:l52 4855 
1-na1 2 COP7 4884 4tS7b 4884 
14756 2 C0P8 491J 4t:l8J 4913 
14775 2 C0P9 4928 41J19 4928 
15040 2 COPE 4963 4837 4840 496J 
146JJ 2 COPM 483U 4565 4830 
15070 2 COPT 49?!:> 4t:l6Q 4871 4896 4918 4952 49?5 
146a1 2 COPX 482U 4~>-H 4555 4564 4tno 4824 4944 
12026 2 CPAR 3423 3423 
16124 2 CREU 552.S 5120 5131 552J 
137l.6 2 cscr 437.S 4J7.S 
12705 2 csu 385J 3t:l5J 3860 
127~0 2 CST2 3864 3864 3866 
12725 2 CSTA 31:S6Y 3t:l38 3842 386~ 

12726 2 CST8 3870 3841 3845 3852 3859 38'10 
12727 2 CSTC 38?1 Jl:S49 3853 3856 3871 
121ao 2 CSTD 38?2 Jts5o 3854 3851:S 3863 3872 
12734 2 CUN1 3676 31:174 3876 
12735 2 CUN2 381'1 3ts68 3877 
12747 2 CUN3 388'' at:1B 1 3889 
163~3 2 DBAL. 5643 5593 5643 
13016 2 osu~ 3926 31J26 
11644 2 OCNT 33oY J208 3241 3291:S 3309 
11621 2 DCNV 3291 3206 323.2 3291 3304 
16214 2 OCT~ 551'1 5574 5575 557'1 
12321 2 DCTT 361U J!)83 3584 3587 3588 3593 3610 
35204 2 OECX 
14100 2 DEi. V 4487 4,HO 4474 4486 448? 
125;-so 2 OEL,W 3744 !516 3601 3647 3744 4660 4910 
U.6~3 2 DENO 3277 3257 3260 3275 32"17 
116 0 2 DENT 3313 J19o 31 92 319J 3219 3234 3261 3262 3273 3291 3313 
161~5 2 DEPT 5564 5,55 5556 55~r1 5564 
134'12 2 Orl.,G 422, 4214 4217 4219 4223 4225 
14064 2 DI F'l 447!;) 4440 4442 4475 
14053 2 o I F'L. 4466 4466 4471 
115!J3 2 DJNT 3~53 3207 3253 
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11412 2 ONUM 3204 :U,99 3202 3204 
16471 2 DONE: 576• !;764 
16377 2 OPAR 569~ 55114 5695 
U.602 2 osu 32'1b 1271 .5276 
127~3 2 osu~ 3891 ~ts91 
13065 2 EBOX 396:;> H6!:> 
33272 2 EL..SE: 
14377 2 ENll. 4~'14 4674 
13661 2 ENTC 4344 4J44 
136•11 2 ENTI. 4326 4328 
13321 2 EPTY 4120 4120 
12642 2 EREF' 3818 1618 
U643 2 ESGN 330ij J~17 3226 323tj 3308 
14407 2 ETRl, 4682 4680 4682 
15101 2 F'I RM 4984 4405 4984 
34336 2 Fl.Ol 
14145 2 F'OP1 4~24 4524 4528 
14203 2 f OPS 4554 4554 
34206 2 FOPT 
343QO 2 FSEQ 
16464 2 GL.81. 575U 2f:t63 2864 3534 3535 3540 3541 3554 3555 3568 3569 35'12 3395 3896 3900 39n1 

3903 3904 43'1ts 4379 4386 4387 4390 4391 4453 H54 4461 4478 447' 4769 47'0 
4773 4774 479.S 5660 5673 56?4 5750 5918 5922 

1J2H 2 GMOD 405~ 4054 
35002 2 IDEC 
16462 2 IDNT 5748 4226 5748 
13537 2 l NL,1. 4262 4262 
1243.6 2 INS1 3671 3671 3676 
12424 2 INS2 3677 3672 3617 
12431 2 INS3 3682 3~S2 3687 370U 3702 
124>4 2 INS4 3701 3698 3701 
12447 2 INS5 369b 3689 3690 3696 
124~2 2 INS6 369'11 3697 3699 
124i6 2 INSX 3703 36!"4 3660 3684 3703 
35113 2 1.. JB1 
113~2 2 L. IBF' 3Ut$ 3106 3108 8896 
351~1 2 LIBL 
11732 2 L.P Af~ 3363 ~363 
33412 2 L.SEQ 
14363 2 MARK 466~ 4662 
124(t7 2 MAT1 3712 H12 3728 
12507 2 MAT2 3127 3116 3719 3727 
12511 2 MAT3 3729 3726 3729 
12512 2 MATX 3730 3706 3730 

100 2 MCOL 5761 1393 5761 
~o 2 MCOM 575Y 3398 5759 

335~0 2 MfOR 
11431 2 MINO 3171 u1i 
164'>1 2 MNOX 573ts 5738 5739 
164i2 2 MOOE 5740 5350 5441 559~ ~740 
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34267 2 MOOl 
14220 2 MOPC 4~67 4 :>l'> 2 4567 

400 2 HSEM 576J 340.5 5763 
34260 2 MSEU 
133i7 2 Nl.WB 411ij 4116 
13342 2 oaus 4131 4137 
13327 2 Of IX 4126 4126 
14424 2 OJON 469~ U07 4695 
133~3 2 01.WB 4121=? 4122 
11424 2 QPER 3160 cU66 
14136 2 OPNT 451/ 4~02 4514 4517 
34712 2 OPU 
347~0 2 OPTL. 
135!;0 2 QRL,I. 4271 4C71 
1JJJ7 2 osus 4134 4134 
133~5 2 OUPS 4124 4124 
157~2 2 PAR1 5417 5417 5432 
15766 2 PAR2 5429 542J 5426 542'J 
15713 2 PAR3 543't 5407 5434 
160iSO 2 PAR4 5463 5460 5463 
16033 2 PAR5 5466 ,462 5466 
16041 2 PAR6 5412 5472 5469 
16oio 2 PAR7 54'" 5455 5457 5416 5479 
160,2 2 PAR8 511181 '47tS 5481 
16Q!i4 2 PAR9 548..S ,480 5483 
13415 2 f>ARN 422U 4228 
145Jo 2 PCOR 4763 •o39 4763 56JJ 

4 2 PDEN 575/ HBO 5757 
16451 2 Pl.OC 5739 !J739 
34136 2 PMOD 
33575 2 PR p1 
13251 2 PUSH 4064 4064 
333)6 2 QSEQ 

334p 2 QVAT 
161 1 2 REOT 5544 5535 5536 5537 5544 
16463 2 REl,.f 5749 4373 4376 5749 
132~4 2 REST 4083 41JB3 
331:52 2 RL.TR 
113~7 2 RNGE 3137 3109 J120 3125 3126 3135 3137 3333 3373 3423 3457 3891 3911 3917 3926 3933 

3'139 .3959 4020 4024 4142 4245 4381 4435 4520 4119 4834 
11364 2 RTAB 314~ 3138 3140 314~ 
1H~7 2 SACT 421't 4214 
13251 2 SAVE 408U 4USO 
13311 2 SBCT 411~ 4112 
14245 2 SEl,.O 4588 4:>78 4588 
14251 2 SEl.1 4592 4592 4599 
14273 2 st:1..2 4610 4608 4610 
143P5 2 SEL.E 4620 4'80 4585 459.S 4620 
143i7 2 SEl,.f" 4626 4:>68 4587 4601 4607 4626 
1431.6 2 SE:L. T 462, OIJl 4598 462) 
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3 2 SETC 
1 2 SE Tc 
0 2 SETT 

134!;)1 2 SINT 4208 4208 
12325 2 SISl 3614 3U2 3614 
13272 2 Sl,.OC 4097 4QtJ/ 
15105 2 son 4986 3486 3533 4~6b 

13473 2 STJO 422~ 4226 

13224 2 SVAI.. 405Y 4059 
33417 2 Tc RT 
33246 2 THEN 
11614 2 TkUG 333~ 3110 3175 31HO 3333 
11730 2 T~UT 3361 3167 3172 3177 3346 3361 
33154 2 TRTL. 
333~7 2 TSEQ 
334Q1 2 UNIT 
156;}4 2 VAC1 5332, 5.531 '333 
15632 2 VACT 532Y 5312 5329 
16446 2 VAL.P 5734 H85 .5508 3532 J546 3560 3596 3624 3632 3641 3655 3661 4oo7 4oo9 4028 4o47 

4Q62 4209 4334 4348 4404 44o7 •434 4572 4632 4637 040 055 4777 4808 4866 
084 4691 4917 4957 4996 5Q.93 5100 5167 5170 52; 14 5353 5356 5360 5381 5444 
5447 5451 5512 5591 5597 56o5 i619 5636 5638 5643 5654 5657 5659 5670 5680 
5695 5704 570/ 5711 5715 5718 IJ728 5734 

155J4 2 vc,5 5267 5267 5271 
340~'1 2 VMOD 
132Q5 2 VOID 4044 4044 
12613 2 WAOX 379!> 3'/78 3795 
14503 2 WDEN 4742 4742 
15103 2 WEAK 498(> 073 4986 
135 '14 2 WGEN 4291 4291 
14207 2 WMOP 4556 4558 

40 2 ZCOL, 576U 33Yl, 5760 
liO 2 ZCOM 575t:i 3396 5758 

200 2 ZSEM 5762 1401 5762 
1()201 2AM00E 556ts 5123 5135 5194 5568 
12192 2ASGNE 3523 U23 
15673 2BAl..21 5370 5,S]Q 5428 5494 5496 5~98 
135P 2BAl,.N1 424b 4232 4236 4241 4246 
13506 2dAL.ZR 4237 4237 
16202 28MOOE 556~ 3627 3637 4866 489J 4979 4998 IQ47 5052 5056 5Q66 5069 5012 5Q78 5083 5130 

hH 5246 5254 5260 5280 5287 5292 5299 5313 5317 5334 5348 5367 5383 5397 
,401 5421 5483 5505 5569 

34020 280lJNO 
34163 2.BOXER 
34217 28TAll. 
15406 2c11, 3 5181 5178 5181 
15420 2C11,7 5191 ~184 5191 
15461 2C14,1 5224 5222 5224 
161!;3 2COEP1 5546 5546 5561 
16173 2CDEP2 5;6~ ~'51 55~4 5562 
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12005 2CHK10 340b 3.j? 2 Hoo 
132b~ 2 c LI:: Af"< 409£ 4Ul.l2 
1600 2GM00t: r; 73 / 'jf.jl 

15013 2coP10 494i! 4"i2 l 4942 
15022 2CQP41 4941..J 4Y49 
14710 2COP61 487~ 4d72 4875 
14741 2COP?1 490u 4~97 490Q 
15041 2c0Pe1 4964 4Y62 4964 
15047 2coPEM 497U 4963 4970 
15036 2COPEP 4961 4,2, 4961 
14202 2COPER 4553 4'18 4541 4553 
15067 2COPET 4974 4,1\J 4830 49b:> 49H 
150)6 2COPPM 4974! 4'i61 4972 
16074 2CPUSH 549Y IH4 5396 5499 
16125 2CRED1 5524 5524 5541 
16140 2CRE:D2 553' 5:;29 5535 
16147 2CRE03 554e:! 5'31 5534 5542 
13720 2csc;rs 431!> 437!> 
12141 2DASGN 349ij 3498 
121111 2DASGT 352~ H99 3513 351' 3522 
163~7 2DBAL.l 565~ 5655 5668 
16345 2DBAL.2 5669 5b56 5669 
16375 2DBAL,C 5693 5651, 5655 5693 
16376 2DBAL.T 56h 5647 5684 5e>86 5689 5694 
162~7 2DC:t. 1 1 s6s.~ 5612 5615 
11625 2DCNV1 329:::> 3292 3295 
122t,2 2DCTAB 3579 3579 
16235 20CTBE !5596 f515 5596 
164h 2DECt.1 574'1 57•7 
16460 2DECl..R 5H6 3102 3143 35o4 3523 3813 3816 3818 3820 3862 3816 :5884 3965 3992 4003 4Q'45 

4uBo 4084 42U ·4294 4311 43t5 4320 4446 406 4628 4693 4712 4117 49,.8 5746 
14103 2DEL.Vl 449U 4490 4496 
14U2 2DEL.V2 4497 f497 4499 
t4U6 2DE~VT 45oi H93 4494 4~01 
125.16 2DEL.W1 375U 3750 3753 
12561 2DEL.W2 376'! 3769 3773 
12566 2L>El.W3 37'4 ~768 3774 3776 
12sis 2DEL.WL. 313J 3'7.33 3735 
125l3 2DEL,.WW 3131 a131 5672 5717 
125'1 2DELWX 3711 3744 .3777 
114'3 2DENOT 3181 ;ue1 
12685 2DEREF' 360!1 3605 
140h 2DifXO 444H 4444 4448 
11505 2DNUM1 321~ 3211 32i5 
115h 2DNUM2 32~2 3220 322(? 
115?2 2DNUM3 322H i522!) 3228 3235 
u5;Jo 2DNUM4 3234 a223 .3227 3234 
11557 2DNUM5 3243, 321.3 3239 3241 
11543 2DNUM6 324~ 324) 3249 3252 
115~0 2DNUM7 325U 3246 .3250 
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1(>411 2DPAR1 570~ 5705 5713 
t644Q 2DPAR2 5'12H 5692 5728 
16445 2DPART 573J 5701 5712 5722 5725 5733 
11560 2DREAI.. 325H 3245 3258 
12762 2DSUBl. 3ts9ts 3894 3898 
12767 2osue2 390~ 3~99 J903 
13106 2t:0ox1 3982 3982 39B9 
13124 2Eaoxc 3995 3979 3988 399!:> 
13122 2EBOXM 3994 ;)968 3981 398.S 3986 3987 3994 
14404 2EFAL,S 4679 4679 
13714 2E~HCT 4371 l\.S4Y 4361 4371 
131a5 2EPOEN 399b 3'196 
13172 2EPDNE: 403J 4U33 
132Q3 2EPDNL. 4042 f 042 
13202 2EPDNM 4041 3997 4017 4Q3ts 4041 
13204 2EPDNT 4043 4UOQ 4013 4Q1) 4043 
12646 2EREF'1 3S22 36\9 3822 •1~t1 4609 
126~7 2EREf'T 383l, 025 3827 3831 
12656 2EREf'X 383U n22 3830 
11347 2ERNGE 3U9 U29 
113~2 2ERTAI. Ji•u 3129 3140 
14312 2ESKlP 4669 069 
:tH06 2ETRUE 46e1 081. 
126~? 2Evo10 3h> nu 
343h 2f IEl.P 
132$7 2F'MOO~ 408~ 3103 3144 380, 4057 4086 4512 
34367 2F'ORMP 
3433'0 2F'SEQi, 
164h 2GTYPE 575~ 4g95 4Q98 4100 4102 4105 411l7 •110 4313 51'2 
35oi3 2lDEC1 
11436 21DENT 311~ 1176 
123'4 2 l DNTT 3653 3628 3636 3653 
123~0 21DNTY 36t7 UH 
337~~ 2INPEX 
336151 21TA11. 
12063 2~ABEI. 3452 ~452 
11731 2L.ASTS 3362 3105 3353 3362 405~ 4515 4690 U95 4699 4'102 4709 4722 4730 4131 
16~'10 21.INKO 5754 3319 5754 5934 8868 
12oa5 2L.PARP 3422 3.564 3371 3404 3413 3418 H22 
124h 2MATCH 370t> 3106 3828 3883 39841 
164j3 2Mooe1 5741 4654 4892 5741 
164'4 2MODE2 5742 t\ts56 4867 5742 
164,5 2MODE3 510 4858 4861 490ts 4936 5743 
34643 21'1TAIL. 
144'2 20ASGN 4717 4717 
133~6 2oaus1 4157 4157 4166 
13371 2osus2 4160 4152 4160 
13375 20BUS3 4164 4161 4164 
13423 20BUS6 4186 4181 41B6 
13426 200us1 4l,8Y 4187 4189 
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13213 2uot.LV 4050 4u :io 
14445 2UENTH 4l1~ 4/12 
133.31 2UFLEX 412CS 412~ 
144517 2UFORH 4 IU. 4122 
14433 20IDN2 410 2 4102 
14117 2UIDNY 450~ 4'02 
14121 2ll I Dy 1 4~04 4,04 4507 4510 
34717 20PDEC 
164>6 2UPDEF 5744 4~62 4920 492d 4939 4949 5744 
13564 20RL.L.l 4283 428.3 4288 
13570 20RL,L2 428/ 4280 4282 428/ 
34347 2PAkAM 
11722 2PAROK 335' 3290 33~5 

14613 2PCDL1 4814 4768 4806 4814 
14614 2PCDl.2 481' 4180 4804 481' 
14615 2PClJL3 4fH.b 419, 4802 4816 
1463.6 2PCDL.4 481' 4164 4800 481/ 
146P 2PClJL5 481(; 4797 4798 481b 
145!P4 2PCDR1 478.S 4 78..S 4788 
14562 2PCDR2 478CJ H81 4783 471$6 4789 
14612 2PC1JRX 4t;1J 4/63 4813 
34120 2PRGCM 
34105 2PROCT 
34314 2PTA 11. 
13244 2PUSEA 40'1' 4075 
1J2•0 2PU5HW 4071 4U ll, 
33325 2QSE:QT 
334.34 2QTAlle 
11376 2tHABE 3152 3l,38 3140 3151:? 
121?1 2SASGN 3482 ~482 
1J4jo 2SBCNT 4201 3151 4138 4201 
13215 2SBl.,NK 4100 4'100 
12197 2SCTAB 3528 ~!>28 

14417 2soci.,R 469U 4690 
14221 2SEl,..CT 4,6tj 4566 
14310 2SE~EM 462.S 4620 4623 
132(>7 2SHEAP 4094 4094 
132'17 2SHPBK 4102 4102 
12322 2SISNT 3611 01l. 
13394 2SL.CBK 410/ 4107 
11323 2SRNGE 3109 3109 
11360 2SRTAI., 313H J112 .3138 
33505 2STAJI,. 
11307 2START 3Q97 ~097 
15072 2STRNG 4917 3~09 4Q08 404~ 4212 4447 447? •633 4977 
15100 2STRNX 498.S 4'i7 I 4963 
34232 2SUN !l 
13464 2SVJRT 4219 4i219 
12037 2TAGOF 3432 3432 
117l7 2TLUG2 3352 3.549 3352 
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11720 2TLUG3 335.S 3.S~1 3353 
t621.l3 2TMOOE 5570 l487 4574 5084 5570 
11736 2TPCHK 336/ 3.S67 3416 3421 
33166 2TRAJN 
33367 2TSE:QT 
33174 2lJTAII. 
34244 2UUNIT 
16447 2VAL.P1 573~ 5044 5669 5696 5714 5735 
13640 2WGENX 432/ 4.U9 4327 
144~4 2WIOEN 4727 4727 
11335 2XRNGl 3119 :5119 3128 
11Jf6 2XRNGE 3l,2t; .l12ij 
33701 2XTAI~ 
17441 3 A 6091 •097 
17442 3 t3 609ti 6U98 

~7 3 u 5822 5822 6006 6.So~ 6332 6340 6349 6385 641,,2 6424 6487 6494 65no 6507 6623 6646 
6/45 6757 676ij 6971 6990 10 06 1211 7260 7450 ?~51 7769 1774 79'12 8016 8021 
&154 8157 825.S 8255 8403 8423 $44? 8454 8624 8629 8633 

16 3 s 5821 582l, 6658 6834 7~52 1992 8032 •213 0212 
174•3 3 T 6099 6099 
242il1 3 v 8511 •~rn5 8506 8507 8508 8511 
17463 3 Al. 6111 6U97 6117 

1 3 AU 5910 5910 6395 6520 7779 7781 8162 8166 
17466 3 91 6120 6U9B 6120 
22512 3 BO 7611 1660 7671 771~ 1819 

1 3 DI. 5912 'Yt2 6470 6524 6749 7326 7586 7632 8636 
177~1 3 DR 6214 6UU 6261 6272 627'4 7322 

3 3 OU 59U '"11 6774 8711 
204'1 3 F'S 66!,4 ,796 6614 7456 '1493 8190 8491 8514 
116io 3 GA 620J, 620l 6461 6482 6515 7618 
176i2 3 GQ 620;, 6203 7317 7591 8334 8352 

4 3 IC 591~ 5Y13 6960 7366 7398 7547 18'39 
3i3 3 ir~ 1143, 6643 

237~3 3 JS 8320 5783 8320 
170'7 3 1..0 583J 5ti33 
23264 3 L. I. 803..S '786 8033 
204'1 3 MA 66S.J '796 6613 
20411 3 MR 658fl 6~89 6637 
172'1 3 OP 5972 5"160 ~972 
177~2 3 Pl 628.S 62BJ 6360 
17751 3 P2 629H 6~91, 6295 6296 
177~6 3 PJ 6311 ~J04 6311 
17710 3 P4 631J 6i299 6302 631.S 
2oo:io 3 P5 632~ 6324 6329 
20026 3 p6 6343 ~.S22 6343 
200l6 3 P7 6~51 6320 6342 63~1 
20042 3 PS 635~ 6.514 6318 635, 
20045 3 p9 6356 621$5 6286 63~tl 

200>1 3 Pf 6362 6286 6297 631~ 6351 6355. 6362 
200~0 3 PX 6361 6281 6361 
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17037 3 Sf-' 5b24 ':H~C::4 :>933 655, 6'60 6563 65foi5 6570 6571 6019 6826 73n8 7488 7947 79A4 Aoo5 
~u..s9 ~o ()8 8U8' 8233 8420 84;::>6 8495 8682 

17070 3 ST 5b41: ,t.i42 6294 6.SOl b331 
17471 3 Tl 612.S 6U'N 6123 
22035 3 TF 7.S6'1 5/82 7369 
22110 3 TL 7411 6/48 7409 7411 8143 8463 
24225 3 V1 8'1' ~'10 ~515 
24230 3 vx 851b S'O'J ~511 8511:i 

4 3 ~L 5831 5t.iJ1 5984 599.S 6,77 6581 6636 6675 6728 6752 6806 fl8?4 6828 6856 6896 6900 
61iO' /Q67 7Q71 7u75 7084 7Q94 7138 7141 7205 7250 7304 7313 7371 7428 7501 
7b12 7654 771l.S 71:l87 789Q 7893 ?969 7995 8Q96 8189 A260 8285 8309 A3U 8324 
8,52 7 8354 8374 6378 8393 A4oO 8436 8490 8513 8534 A590 8678 8756 A760 

17134 3 Xl. r;B62 5d5.S 5862 
171J5 3 X2 5b6.S 5854 5863 
17136 3 X3 r;864 5~5:) 5864 
17137 3 X4 586, 5ts56 5865 
171•0 3 XA r;866 5tj57 5866 
171'h 3 XQ 586/ 58513 5867 
75000 3 ADA 5899 5tt99 6470 6524 6749 7632 
60000 3 AOX 5881l 5tH39 
215,6 3 ASD 7194 6'i38 6962 6981 7000 7Q46 7051 '1104 7126 7194 
215!;5 3 ASE: 719.5 6936 6944 704..S 7U53 7193 
210•1 3 ASG 6861 6b41 6858 6661 6878 7Q49 
21554 3 ASI,. 7192 6852 6903 691..s 1039 7042 7055 7132 7146 7147 7152 7155 7192 
22515 3 801 7674 7 t:Jl 4 7726 
22541 3 bD2 7o94 7689 7691 7694 
22563 3 B03 7712 7/12 
22517 3 B04 7724 7693 7724 7911 
22602 3 805 7727 1b8.5 7727 
22606 3 806 7731 7/28 7731 
226'7 3 807 771'i. 7768 7772 
22662 3 sos 777':> 7775 7780 
22690 3 809 7781 7'178 7761 
23101 3 bOD 7918 7811 7613 7819 7918 
23076 3 sox 791~ 1671 7679 769';) 7722 7867 7885 ,915 
24500 3 BUl 8687 8536 8687 
24244 3 BUS 8531 5189 8531 
17665 3 CL1 624~ 6246 6651 6809 7223 7233 7243 7266 7277 
17673 3 C1,.3 6252 6252 6448 6539 6546 6653 68U '225 7236 7269 1445 7465 7482 
24603 3 001 8754 8147 8754 
246~0 3 082 8767 8762 8767 
24612 3 DB.3 8769 8766 8769 
24646 3 DBT 877..S 8746 8753 8759 8763 8767 8773 8796 8806 
246i3 3 oax 877U 8754 8770 
17043 3 DL,L. 5628 !;S28 so so 8147 8152 
17723 3 DRl 6276 6276 6279 
17727 3 DRX 628U 641?74 62BO 

f>35000 3 EAA 5898 5898 6464 6486 6!>20 6745 7169 1781 8149 8154 8166 
620000 3 E:AX 5886 U86 6326 6336 6395 

21732 3 ETC 730~ ;1a3 7302 
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24633 3 FF' 1 877b 8776 8778 
24624 3 Ff A 8771 8758 8771 8782 
24625 3 F F'l 87n. Bl42 l:i749 87U. 8783 
24642 3 FFX 878~ "778 8785 
24632 3 FIX 877' 5789 6777 

431000 3 Fl,.O 5901 51J01 6047 
25076 3 f RN 894.S 8916 8918 8926 8928 8934 8938 8943 
20507 3 fSl 6644 6619 6644 
2053,4 3 FS2 6649 6617 6627 664J 6649 
20525 3 FSl 665H 6629 6630 66,H 
20524 3 rsx 6657 6614 6657 
17474 3 GAD 6126 59J1 6075 6Q78 6126 6142 6175 6182 6184 6193 63o9 6328 6333 6337 6341 6397 

640:> 6415 6427 6H4 6465 6471 6488 6510 6521 6525 6631 6648 6746 6750 6758 
6770 6777 6817 6947 6949 6961 7007 7156 7320 7327 7329 ?331 7333 7367 7375 
7396 7399 7529 7541 7548 1597 1633 774, 1770 7776 7782 7784 782, 7027 7851 
1860 7964 7973 8022 8028 s12t:> s128 8150 8155 8159 8164 A167 8169 8251 8256 
S~58 8268 8270 8277 8404 842~ 8456 8768 8779 8784 A834 8860 8867 8895 8983 
S99Q 8995 9U6 

176i4 3 GAQ 62n~ 6205 
17b16 3 GEA 6201 6207 
2200 3 GEN 7605 7602 7605 
17637 3 GET 6224 6U09 6028 6202 6204 6206 6~08 6210 6224 7513 
252~4 3 GUM 9034 8848 8817 88'1 9034 
17622 3 GXR 6211 6211 6391 650'4 6~3fJ 
22000 3 HJP 734U 5781 7340 
17433 3 If' A 6088 6088 
17~~5 3 1 F'B 609U 60IJO 
174~4 3 INA 608Y 6U89 
174J6 3 JNB 6091 6091 
23751 3 ISO 83-i~ 8J26 8342 835U 
2;n>3 3 151 8344 8J29 8344 
237>5 3 JS2 8346 8321 8346 
237i4 3 ISS 8321 U19 8321 
237h 3 IST 835U •.sH 6350 
237,0 3 ISX 8~41 8.S22 8341 
17~37 3 JMI' 61J9~ ~U9c 
22006 3 ~Bl. 73'40 5780 7135 7J46 7905 82-49 8275 

235000 3 l,,OA 5891 ,891 6177 1774 1779 8157 8162 
236000 3 L.OQ 589€l 5692 6041 6Q43 604~ 6Q49 6051 6167 7~H. 9 7586 
220000 3 l..DX 5884 5884 6403 641.S 6425 6443 6508 H68 6775 8255 8403 8714 8777 

3~0 3 Ir IR 11446 6846 
23307 3 L.~1 805~ •u52 8064 
233i5 3 l..L2 8Q5H 6J05J 8058 
23322 3 1..L3 806.S !J057 8063 
23324 3 L.L.4 806' SU59 8065 
23337 3 1..LE 8016 5786 8Q76 
23336 3 l,,.LX 801~ 1(,)33 8075 
245(>6 3 l,,Wo 8741 !HS9 8741 
17401 3 MAC 6061 6012 6061 
20350 3 MAX 6~5J 5796 6553 
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17245 3 M "1 l 5966 579.S 5968 
20060 3 MNA 637~ 63 /!'J 6909 71JY 7258 7461 !:L3~5 8328 8397 8757 
17101 3 MOO 5651 5851 6220 631/ 
204~6 3 ~Rl 660~ 6602 6607 
20441 3 MR2 660~ 6b0.S 6605 
2000 3 MRX 661~ 6)69 6612 
22103 3 MTI.. 7406 6.SJ5 6469 652.S 694, 7406 7631 7823 8360 
20204 3 Ml/A 645..S 6U33 6453 66tCS 6901 6911 7142 7208 7314 7372 7438 7999 8261 8375 8443 8535 

8'161 
24536 3 f'lff 8717 1545 8612 864~ 8656 8661 8717 
24oC>o 3 NI I., 8429 5763 8429 
11000 3 ~OP 588J 5883 
17424 3 NXT 608U ,96~ 6Q62 608U 6115 
24535 3 on 8716 8!'j41 8600 8641 8655 8663 8716 
172!i5 3 OPE: 59?6 5160 5976 
17433 3 OPT 608'/ 6068 6069 6087 
172'4 3 opx 591~ 5\172 5975 

760 3 OTP 5914 51J14 6067 
112a4 3 Pl,.l 5951 595l, 5955 
17230 3 PL,3 595, 51J55 5963 
17234 3 PL4 5959 5956 5959 
172•1 3 PL.5 596'4 51J53 5964 
23663 3 POP 8288 1l,28 7615 8002 8081 8232 8288 

'136000 3 QL,S 5907 5907 7395 
17244 3 REf 5967 5793 5967 
17046 3 REG 583~ ,832 6165 6172 6213 6215 6225 •229 6231 6240 627? 6284 6358 6602 6604 

755000 3 STA 589~ 5877 5895 6179 6472 6526 6?57 7621 
'156000 3 STY 5896 5lH8 5896 6040 6042 6044 6048 6Q50 6169 75Q4 8337 8J57 

17147 3 STR 5l:S'1J 5tH3 6267 626tl 6606 6665 
740000 3 STX 588~ 5tHJ 5874 587~ 51:576 5885 8741 
450000 3 STZ 5894 U94 7006 797'j, 8423 

242J1 3 su~ 851~ 5/69 8519 
440000 3 5)(1. 5888 5868 6340 874tt 

25167 3 SVM 899'J BtPO 6886 899Y 
234000 3 SZN 590~ 5~06 7374 

22045 3 H'1 737'1 7.373 7377 
22072 3 TF'2 13~1 1;516 7397 
22070 3 TF'3 7395 1;515~ 7367 7J95 
22015 3 Tf 4 1400 7~94 7400 
22016 3 TF'X 14ol '1~69 7401 
221a2 3 Tl,.1 142J, 7417 7421 
22123 3 TL.2 742~ 7420 7422 
22124 3 TL.3 742J ~02 7423 
221fl5 3 Tl,.4 1424 ~41.5 7424 
22126 3 TL,X 7425 HU 742~ 

601000 3 TNZ 5909 ,1109 8320 
110000 3 TRA 590) 5905 6960 7366 754 7 
600000 3 TZE 59ots ,908 7398 1859 8318 

24152 3 UNO 84'72 '1465 6472 8475 
24153 3 UN1 80.S ,440 8473 
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24t:P4 3 UN2 804 '"61 8474 
241~5 3 UNT 8475 8466 !H75 
241>0 3 UNX 8470 ~434 8470 
24515 3 UPB 8146 ,789 8748 
245J7 3 VMl 871ts ·~49 8559 j:J561 8597 8599 8718 
17142 3 XAQ 586ts 5ts59 5860 5661 5668 
21072 3 ASG1 688t> 6ts67 6886 
21076 3 ASG2 6ts9U 6tS87 6890 
21465 3 ASG3 7137 6689 7137 
21506 3 ASG4 7154 714.i 7154 
215'3 3 ASGM 7191 6t563 6928 7036 7U57 1129 7145 1149 7191 
21046 3 ASGN 685U 5185 6850 
21511 3 ASGR 7157 6tHJ5 7136 7153 7157 
21566 3 ASGT 1202 1140 7144 71!'4 '1202 
21513 3 ASlO 115Y 6899 7159 1161 
21si4 3 ASU 7UU 6914 7160 
2152.5 3 ASl2 1Ul 61i21 7161 
21516 3 ASl3 7Ufl 6'104 7162 
21si1 3 ASI4 1UJ 6921 7163 
21510 3 ASI5 13,64 093 7164 
21511 3 ASl6 716' 6941 7165 
215~2 3 ASP 1U6 6937 7166 
215~4 3 ASJ8 1ue 6640 6854 6906 694i 7168 
21563 3 ASQ1 72,9Y 6'18Q 7027 1063 7082 1199 
215•4 3 ASQ~ 1200 6999 7030 1061 '1092 7200 
21146 3 ASIU 693U 6930 6935 
212U 3 ASR~ 6966 6966 6917 
212~5 3 ASR~ 690 6.98j 6996 
212i6 3 A5R4 7004! 1002 7009 
214~6 3 ASR5 12. 06- ~106 7125 
214'2 3 ASR6 112~ h09 7126 
214,4 3 ASR? 1i20 1U8 
210h 3 ASU 686~ 6169 6884 
21060 3 AST2 6116 u1; 6876 
21560 3 ASTP 12,96 6963 6916 6982 6995 1001 1oos '105 7108 1121 7196 
226'12 3 BD10 1781) 1771 7783 
22614 3 BDU 718~ 7758 7785 
221•5 3 BP1~ '184~ U42 7846 
23065 3 BOU 7900 U49 1906 
2h00 3 BDED 1911 1752 7847 7876 1911 
23102 3 BOU 1919 1736 7744 1919 
23103 3 0012 792U 1764 7920 '1922 
231Q4 3 8013 '1921 1739 7921 
23106 3 8014 '1923 1741 7783 7923 
231Q7 3 BPl5 792~ 7188 7924 1926 
23UO 3 BPI6 792!> 7143 7925 
23H,2 3 8017 ?927 1795 7927 7930 
2311.3 3 BPJ8 ?92tS 1799 7928 
23114 3 8019 792'1 7805 7929 
23093 3 BGEN 19~1.2 7606 7826 7912 
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24542 3 B~wH 8721 $!:176 8,73· 8,7/ 8622 8647 A721 
22416 3 BNOl 76'3Y 7647 76'59 
22511 3 SNOT 7670 lb7l 76/Q 
2251,16 3 BNOX 7667 7b41 7665 7661 
22366 3 BOOL. 7":JA'l ,,1'4 7 'j 'd 7 
23075 3 BPQ!:i 7914 76~9 7674 7671 7701 7714 7716 1725 7797 7873 7876 7881 7914 
24440 3 su10 8631 8tJ2S 8631 
24414 3 BUU 863, 8bJ2 8635 
2441.6 3 au12 863/ ~634 8637 
244Ju 3 BUl.5 8641 8640 8647 
24434 3 BU14 8651 8648 8651 
24443 3 BU15 A65tS 8646 8658 
24445 3 BU16 8660 804.S 8657 8660 
24447 3 BU17 8662 8652 8662 
244t2 3 BU18 866, 8'64 6665 8669 
24461 3 BU19 8672 86'/2 8674 
24503 3 BUil 8690 i542 869Q 
24543 3 8UP8 8722 9,57 8581 8627 8722 
24213 3 BUSl. 8554 ,,54 8664 
243Q4 3 BUS2 856J 1563 8595 
243a.3 3 BUS3 857U 8!;>66 8567 8570 
24310 3 BUS4 8575 8!)71, 8575 
243.4 3 8US5 85'19 9576 8579 
24330 3 BUS6 8583 B!>BO 8583 
243~4 3 BUS7 8587 h74 8578 8582 8586 8587 
243~0 3 BUSS 8591 8569 8591 
2U04 3 BUS9 8627 8623 8627 
2•5~4 3 BUSC 871:> h40 8715 
24~5*1 3 BUSE 872U 1555 8568 8639 8720 
245•0 3 BIJSf 8719 ,,54 8572 8651 8719 
24416 3 BUSI 8(>8~ $!)31 8665 869:1, 
24415 3 ausx 8684 8'31 8684 
211•3 3 CASE ?Hi 5782 7311 
2•0'1 3 CAST 841~ $.S98 8407 8~12 
240'6 3 CASX 8411 8391 8411 

17183 3 CMAN 585~ 5853 6227 627:; 6282 
17671 3 Cl.11 6~50 6248 6250 
17672 3 c1..1x 625'9 6246 6251 
177Qo 3 Cl.31 6~51 6254 6257 
17705 3 Cl.32 6262 6256 6258 6262 
17706 3 CL.3X 6263 6252 6263 

U6oQo 3 CMllQ 59QU 5900 7326 
100000 3 CMPX 589g 5tJ91) 

240Q7 3 CONE e3n !H96 8372 
23762 3 CONF' 8~51 5782 8351 
17707 3 CREG 6264 6249 6255 6264 
24674 3 DBSO 88t'5 8793 8813 8816 
2467'1 3 OBST 881(> 8794 8816 

5 3 DBT1 8811 88U 8814 8821 8826 
6 3 D~T2 8812 9tU2 f:i815 882J 8tj3Q 
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24643 3 oBu::> 8786 5191 8786 
21007 3 DELV 683~ 5786 5997 5998 6642 6835 68s;9 695Q 6951 7334 HOI) 7666 7828 7906 79o7 1908 

8289 6316 8330 8.531 8383 8384 8409 8410 8457 8665 ~733 8734 8769 
223)6 3 OE:Nl 7':1711 1")79 7582 
223j7 3 DEN2 7580 7~61 7580 
223~0 3 DcN3 7581 7~)71 7561 
22361 3 DE:NT 7582 ,,,6 7582 
223>5 3 OENX ?57ti 7:>53 7578 
24100 3 OEPR 8430 5/9'3> 8430 
221<>7 3 DERO 7458 7437 7458 
22173 3 DERl 7462 7460 7462 
2no4 3 DE:R2 747~ 7463 7471 
2~210 3 OER3 747) 7472 7475 
22211 3 DER4 7476 7474 7476 
22216 3 DER5 1483, 7477 7481 
22220 3 DER6 748~ 1480 7483 
22240 3 DERM 7499 H.55 7451 1484 7499 
222J3 3 DERX 7494 7426 7457 702 1494 

433000 3 OFL,,D 5903 5903 6055 
457000 3 OFST 5904 5881 5904 6054 

24116 3 DISP 8~'16 5780 8476 
23645 3 DI.EN 82'14 5788 8214 
24545 3 DSUB 8724 1791 8724 

624000 3 EAl<4 5887 5887 6946 7824 
23607 3 ENTO 82H IC!34 6244 8247 
236'0 3 ENU 8~~' 8236 8245 
2JU2 3 ENTT 8~47 1237 6247 
23606 3 E~TX 82413 1231 6243 
23507 3 EPOE 818U 5767 6180 
236ai3 3 EPDN 64!46 9'18, 8248 
23401 3 EPOV 8110 5187 8110 
23453 3 EPVl. 815~ '148 8152 
23460 3 EPV2 8157 •153 8157 
2303 3 EPV3 8160 8160 8165 
234'11 3 EPV4 816~ 016l, 8166 
23413 3 EPV5 6168 h51 8156 8168 
211•2 3 ETCX 7310 1..S02 7310 
24720 3 Eh'P 8833 5964 6833 
246ii7 3 n.ex 8114 ,789 6774 

470000 3 FSTR 590~ 5880 5902 60146 
17507 3 GAOi. 6137 61.H 6943 7023 7107 7443 1571 '6Jo 7658 1766 7790 78o7 7822 7902 8t~6 8185 

•~H 8238 BHU 836~ 8382 8467 8553 8645 8650 8654 8659 8?36 879, 880~ 8809 
"876 8890 

17506 3 GAOT 6136 6127 6133 6l,36 
17505 3 GAOX 613; 6126 6135 
17620 3 GEAQ 6209 620'1 
22446 3 GENO 763~ iT614 7635 7638 
22447 3 GENl. 7636 7627 7636 
2245>0 3 GEN2 76'37 1605 7637 
224>1 3 GE:NT 7636 7629 7638 
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22445 3 GE NX 7634 7b07 7634 

22261 3 GOTO 7!::i1!j 57Hl 7518 
20354 3 GTMP 655/ 6")';) l 6!;itl3 7JO~ 7489 b68J 
25243 3 GU Ml 9041 9U41 9109 
25267 3 GUM2 9061 9U:>9 9061 
25271 3 GUM3 906J 906.S 9088 
25272 3 GUM4 9064 90b~ 9Q64 
25323 3 GUM5 908~ 9U6! 9089 9Q95 9104 
25334 3 GUM6 909~ 9U98 9101 
25343 3 GU"'17 910~ 9U9"1 9105 
253~0 3 GU"'18 9UU 9091 9110 9112 
25360 3 GUMP 9118 9038 9Q9Q 9on 9118 
253h 3 GU"'1S 9U 11 9U.39 9Q4Q 9l,Ol 9114 9119 
25362 3 GUMT 912U 9072 9074 907l 9079 9097 9098 9100 9102 9120 
253!j7 3 GUMX 911! 9034 9117 
17624 3 GXR1 621.) 6i1:s 6219 
17630 3 GXR2 621'1 6214 6217 
17647 3 GXR3 6232 62.30 62J2 
17651 3 GXR4 623'4 6226 62.34 
176'2 3 GXR5 6235 6228 6235 
17653 3 GXR6 6236 i\236 62'42 
176•0 3 GXR7 6241. ~238 6241 
17662 3 GXRX 6243 ~224 6243 
22406 3 HGEN 760J 5lB2 7603 
22005 3 HlPX 7345 1340 7345 
201p 3 IDF'V 67'Y "779 7507 1519 
23710 3 IDNX 831' J.506 8317 
17444 3 IfU 6102 6U88 6102 
1?4'2 3 IfB1 6101:$ 6090 6108 
1740 3 INU 610> i\gB9 6105 
174,5 3 IN81 6U1 6UIJ1 6111 
171*2 3 INST 585~ ;052 6222 6J27 
23721 3 ISNi 831U 5l83 6318 
174~0 3 JM Pl 611'4 t.01J2 6104 6107 6UO 6U3 6H4 
220R7 3 JUMP 7363 5760 7363 
2~0~6 3 1..Bl.X 7354 7.S46 7354 

237000 3 L.D~Q 5893 5U93 6053 60!i7 6059 
17607 J I.DAT 6(00 6192 6200 
2~403 3 I.GEN 1600 ,782 7600 
25Q36 3 L.181 89U 6909 6911 
250!iS4 3 L. I 82 892~ e1Jol 8925 
250'6 3 l.IB~ 8927 8'1124 8927 
233!'5 3 L.L.EX 8090 BIJ76 8Q9o 
25102 3 L.0.\D 89~6 8697 6946 
17402 3 M~CO 6062 6U62 6Q76 6:1.0J 6106 6109 6112 6116 
174&5 3 MAC1 6g7J 6U73 6119 62,2~ 6125 
114a1 3 MAC2 607'/ 6U74 6077 
17423 3 MACX 6079 6U61 6079 6093 
170•0 3 MAXS 582' 5825 6554 65?;.? 6574 1945 80::J7 8Q69 8077 80A7 8894 
203j3 3 MAXX 655b 6,53 6556 
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20377 3 Ml:JL.K. 65'i'6 600.S 6576 6587 6635 6891 6917 6923 696"1 6986 1Q03 70U 7017 7342 75n6 7557 
1,90 7609 1617 7649 7732 ?Bra 1831 7836 7839 ?966 7986 8009 8Q71 8112 8240 
BJ.SJ 6415 84~9 8500 8726 8730 e1J2 

20147 3 M~JA.l 6400 6..S94 6400 
20102 3 Mf'-4A2 638/ 6.SBO 6382 6387 
20106 3 MNA.3 6391 6.SB8 6391 
20127 3 MNA4 6408 6401 6408 
201•1 3 MNA5 641ti 640.9 6'418 
201j5 3 MNA6 643U 6419 64Z1 6430 
20166 3 MNA7 6439 64J4 6'439 
20175 3 MNA8 6H6 6J99 6407 U17 6429 6438 6446 
20202 3 MNA9 6453, 6;186 6J9o 6451 
20203 3 MNAX 645~ 637, 6452 
17531 3 MOVE 615' 6155 6350 66!4 697~ 6992 7148 1220 7453 BQ18 8108 8265 8408 870 
25130 3 MOVT 8968 '841 88'7 8966 
204l5 3 MRH" 658> 5796 6585 
235i6 3 MSCW 8181 '78~ ,914 '191 8187 8431 
22107 3 MTLX H10 UD6 1410 
202~2 3 MVA1 6459 6.56 64,9 
20221 3 MVA2 6466 6466 6489 
2021h 3 MVA3 6414 6460 U74 
20235 3 MVA4 641S 61475 6478 
202s1 3 MVA5 600 ,482, 6490 
202i'1 3 MVA6 649~ 6419 6496 
20265 3 MVA7 650~ U97 6,02 
20300 3 MVAB 651.5 003 6,13 
2031;7 3 MVA9 6521$ 02,.4 6!528 
203~7 3 MVAP 6544 001 6512 UH 6544 
20330 3 MVAR 6537 U7J 6527 6537 
20347 3 MVAT 655~ 052 
20336 3 MVAX 654..S U5J 6'43 6550 
20701 3 NL.CC 616f) 6432 6'17 U3i 6765 
172!:i6 3 OPEO 5977 9977 6848 
17303 3 OPE1 599S 5992 '998 
173&6 3 OPE2 6011 6014 6017 
173•3 3 OPE3 6030 601.6 6o;lg 
173>4 3 OPEM 6039 '98g '988 ,9,9 6039 
17345 3 OPES 6032 '965 ,994 6Ui 
1?3>5 3 OPET 604U 60'!0 6Q2t 6040 7563 7564 
17344 3 OPEX 6031 ,977 6031 
17441 3 OPTE 6094 6068 6Q94 
1?441 3 OTAB 6095 ~07Q 6071 601a 6095 
200i2 3 PAL,L. 6363 6363 6915 73147 '7364 7549 '1642 
23664 3 POP1 8~89 •zs9 8293 
23673 3 POPX 8296 ·~68 8296 
21ois 3 PRIM 6841 '793 6841 
17246 3 PROC 5969 5795 '969 
236,2 3 PUSH 82'19 f)7'9 6Q74 6279 
24244 3 RBUS 8~30 5190 S5Jo 
23636 3 Rl:U 8~67 9262 8267 
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23640 3 RE:T2 8269 Bi?b6 9269 
23621 3 Re TN 8254 5/87 g254 
21674 3 RSL.1 7272 n61 7272 
21704 3 RSL,X 7280 7248 7271 728U 
21621 3 SEL.1 722'1 nt5 7229 
21633 3 SE:L.~ 723Y n12 7239 
216•3 3 SEL.T 7247 n1.6 7217 724/ 
21642 3 SEL.X 7246 7203 7228 723ti 7~46 

24060 3 SKIP 841~ 5783 8413 8429 
21705 3 SI.CT nai 7207 72'-n 7281 

757000 3 STAQ 5897 5tH9 5897 60~~ 6056 6058 
17606 3 ST AT 619Y 6174 6199 
17440 3 STOP 609J 6U93 
17160 3 STRE 5884! 5882 6268 6606 6665 
20677 3 STYE 676.S 6676 6730 67b.j 
24243 3 suax 8529 1519 6529 
25176 3 SYM1 9006 9006 9Q08 
252h 3 SYM2 9009 9UO, 9009 
252H 3 SYM3 902U 9U20 9Q24 
2s2s1 3 SYM4 902;j 9U21 9Q23 
252h 3 SYM5 902~ 9022 9025 
2'213 3 SYMP 902"/ 1Hi13 6888 9002 9018 9019 9027 9028 9031 
25216 3 SYMT 9028 8tt75 6869 9U~ti 
2s2a2 3 SYMX 902f> f 999 9026 
25230 3 TAl..1 9030 9U12 90U 902U 9030 
252~2 3 TAL.2 903~ •ou 9023 903~ 
22097 3 TfU 740~ 738J. 7402 
22100 3 TF 12 740J 7383 7403 
220~7 3 TRAD 735~ 6959 7355 736~ 139 0 7397 7546 7763 7787 1858 8181 
223~2 J TRUE 15eJ 5'184 75B3 
241?5 3 UNN1 8452, 14H 6451 
2•1.S3 3 UNN~ 84,1 ,450 8457 
24140 3 UNN3 84U 1442 8462 
24111 J UNNT eo~ .. 101 8455 84!1 
2•2t3 3 VL.WB 8'0' 5788 8505 
207 0 3 voio 6804 !5782 6804 6836 
242'4 3 VUPB 8506 5788 8506 
17144 3 XAQ1 58'U 5866 5867 5870 
11247 3 XfER 597Q 57Y5 5970 
174:SO 3AADDR 6084 f 995 6g84 611tt 
1'705 JAF'l..AG 6081 5996 6081 6102 6105 
2Uii3 JASG22 69U 6908 6911 
2Ult5 3ASG2J 69U 6910 6913 
21027 3ASGNE 6851 5785 6851 8307 
21040 3ASGNX 686U 6851 6860 
21sa5 3ASl10 1U9 7l,69 1173 
21sa6 3AS 111 11'10 7015 7170 
21530 3ASl12 12,1~ 7U21 7172 
21532 3AS120 72,'14 1U77 7100 1118 1123 1174 7190 
215;s3 3ASJ21 11'1~ 1U90 7111 717~ 
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215H 3AS122 7176 7073 7176 
215J5 3ASJ23 7177 1U97 7112 7177 
215.56 3AS124 71?ij 1U69 7178 
21537 3ASJ25 '717Y 7U68 7113 7179 
21540 3ASJ26 '7180 1UB6 7114 118U 
21541 3ASl27 7181 7078 7119 1181 
21542 3ASl30 718~ 7100 1101 110.s 7124 7182 
21543 3ASl31 718.S 7U79 1120 718.S 
21544 3ASl32 7184 ?U91 7115 7184 
21545 3ASl33 718!:> 7U74 7185 
215f 6 3AS134 7186 1U80 1121 7186 
21547 3ASl35 718'1 7098 7116 1187 
215'0 3ASI 36 ?l,8ij 7U70 7188 
21st1 3ASl37 ?i8Y 7D81 1122 7189 
21513 3AS1U 1U'f 6942 716? 
215h 3ASIT2 711J 7U22 1113 
215i2 3ASIT3 1l,9U 7106 1123 7190 
215'1 3ASl.BI.. 7195 6954 7033 7059 7133 7195 
215t5 3ASML,B 1201 7U65 1102 1201 
215h 3ASRX;L 1;L91 6965 6968 691~ 1191 
215.2 3ASRX2 12,9tS 6984 6987 6994 1198 
174h 3BAODR 608~ ,986 6Q85 6121 
221'0 38011, 1eu 7iU 7818 
2~0'4 3BOCL.R 791;s 7624 7643 7661 7673 7675 7698 ,704 7705 1112 1716 1720 7746 78U 7841 7870 

7fJ77 7883 7909 7913 
23112 380110 793; n34 7850 7935 
2hl3 380111 7936 1692 7936 7940 
231(!4 J8Dl1~ 1931 U159 7937 
23125 38Dl1J 7938 7195 7938 
2~hH6 3130114 7939 U97 7900 7939 
2JU6 JBDUO 7933, 1737 7931 1934 
23U7 3BDIU 7932 1796 7932 
23180 300122 19:!~ U20 7933 
23105 3BDIU 1922 '176'!> 7922 
231h 38DIT2 7926 1789 7926 
23U5 38DIT3 7930 780~ 793Q 
231~'7 JBDIT4' 1940 7901 7940 
23121 313DIT' 1934 7823, 793~ 
174~6 3BF'l.AG 608~ 5987 6082 6108 6111 
25233 JBL.NKS 9033 •u11 9033 
22507 JBNPl1 7668 7656 7668 7670 
225~0 JSNDl~ ?669 7UJ 7669 
24544 3BNl.W8 e?2;s $558 8585 8631 8723 
2~402 36001,.T 1599 ,,87 7596 1599 
224Q1 JBOOl_X 1598 7588 7598 
224'4 JSQUNO 7641 5789 7641 
23017 JBPOS1 1916 7680 7684 7711J 7916 
245?1 3~us10 8704 8603 8704 8708 
24512 3sus11 870!) 8614 8705 
24513 3~us12 870~ '606 6706 
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24~24 3:iUS13 s1n1 fi61 7 8707 
24526 3llUS14 870'1 8609 

"' 09 ~713 
24~;n 3l3US1~ 871ll 8611/ 8710 
245..SQ 3llUS16 8711 8611 6711 
245J1 3dus11 871~ 8021 8712 
24505 3t1U51U 8694:! 862~ 8692 8690 
245U6 J[lUS 11 869..S 8601 8693 
24507 3Bus12 8694 8608 8694 
245io 3t:3US l 3 8695 i)43 f:t695 
245+2 Jt:jUS 14 8691 1160!) 86JQ 8697 8703 
245~3 3~USJ5 8698 8602 8626 8698 
245~4 31:3USJ6 869'1 '637 8699 
245i5 3tjUSI7 870U 8616 8700 
245i6 3~USIB 8701 86.S8 8701 
245i7 Jt;USl9 870~ fd61J 8702 
245U4 3~USTO 8691 ~:>~l 8691 
24511 3BUST1 8696 8649 8696 
24520 3t;uST2 a1oj &6!;3 8703 
24sa5 JBUST.S 8708 i644 8708 
24532 JBUSf 4 871.S U58 6713 
21757 3CASE.1, 7323 7315 7323 
21714 3CASET 7336 73U 7318 7336 
21773 JCASEX 733!> 1n1 7335 
240il2 JCASGN 8391 5782 8391 
21775 3CAS ll 733·1 7J28 7337 
21796 JCASJ2 7338 7.S30 7338 
21717 3CASl3 7339 7J32 7339 
240i5 3CQNEO 8386 8377 8366 8390 
24027 3CQNEl a;seti 8380 8368 
240;,1 JCONET 839U 8J61 6390 
240&4 3CONEX 8385 8J72 6385 
24001 3CQNF'1 8366 f .S62 836~ 8371 
24006 3CQNF'T 8372., .J63 8371 
24000 3CQNF'X 8~6> 8351 S365 
17242 3CPNTR 596!) ,915 5937 5944 5965 
17720 3CREGX 6273 6~64 6273 
24H7 3DBSU 883~ 8808 8832 
24700 3D8USO 8817 8601 8817 8824 
24701 JD8US1 881,B J797 8818 
24702 3DBUS2 881Y f 799 8819 
24705 3DBUSJ 882C? 8802 8822 
247~0 3DBUS4 882~ 8825 8t$32 
246~5 30BUSI. 8796 •796 8807 
24797 3DBUST 8824 8803 882~ 

24613 3DBUSX aeio 8/86 6310 
21,730 3DEL.TA 7300 7218 7229 7239 7262 7272 12A7 ?294 7300 
21011 3DEl.V1 6837 6837 6339 
210t4 JDEL.VX 6840 61$35 6840 
22324 3DENQT 755.5 5185 7553 
24103 3DEPRX 843.S 8430 8433 
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221•1 30EREF 7426 '793 7426 
22234 30ER ll, 749~ '1.440 7495 141Jb 
22236 30ERI2 7'197 7441 7497 
222J7 3UER IT 7496 1442 7498 
24171 3DISPO 848'/ 805 8487 
241'14 3DP>P1 8490 ¥490 8493 
24202 3DISP2 8490 8496 8498 
242~2 3DISPC 8504 9488 8492 8504 
242U 3DISPX 850~ 8471 8503 
236,1 3ULENX 8216 tV4 8278 
24~63 3DSUB0 8738 8738 8740 
24565 3DSUBT 874U '735 8740 
24562 3DSUBX 8737 '724 8737 
241~7 3EOJSP 8477 f 780 8477 
172,0 JEMPTY 59'11 5795 5971 
23512 JENTER 8231 t780 78'.0 8231 8432 
235i.5 3f:POEX 818~ 8180 8186 
236ZO JEPDNO 8~5~ ·~50 82!;3 
2307 3EPDNX 8~52 ·~48 8252 
23506 JEPDYT 83,19 U19 8184 
23416 3E:PUVO 8111 8116 8125 8171 
23477 3EPDVl, 81'2 '124 8127 8172 
23501 3EPDV2 8174 UlB 8174 
235QQ 3EPPVJ 83,7;$ 8144 8173 8175 
23504 3EPDV4 8177 '177 8179 816.S 
23505 3EPLlV5 81'8 '122 8178 
235U3 3EPDV6 81'~ u20 8168 8170 
235~2 3EPDl/T 8115 U4!i 8175 
23475 3EPDVX 81'0 •uo 8170 
232•7 JERNG1 8020 fOH eo20 
232~2 3ERNG2 802~ 0019 eo23 
232~4 3ERNGE 799~ 5787 7993 
232~1 3ERNGF' 8030 '1998 eooo 801.S 8030 
23263 3ERNGI 803~ fU27 8032 
23233 3ERNGM eooa 7997 8008 
23262 3ERNGT 8031 sou 8012 8031 
23260 3ERNGX 8029 1CJ9~ 8029 
247i3 3ETYP1 8836 1636 8852 
24741 3ETY~2 s85u 8839 6841 884!:> 8850 
24745 3ETY~3 88!H ati,4 6865 
247,6 JcTVP<4 866J 8ts56 8863 
2'47!:?7 JETYP5 886• '862 6864 
22365 JFAl..SE 758~ 5784 7566 
21731 3f"MOQE 7301 1219 7298 7301 
23363 3FORMl, 8096 l(J96 8Q98 
233!'6 3F'ORMP 8093. 5185 8Q91 
23400 Jf"ORMX 8109 BOYl, 8109 
175h JGADL,0 6139 6139 6143 
17514 3GADL,1 614~ 6140 6142 
17516 3tiAUI.. T 6144 61.58 6139 6144 
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17513 3GADLX 6141 61.57 6141 
22322 3liOT 11 7'51 7:>21' 7!;>51 
223£3 3GOTI2 755~ 7'40 75':>2 
22272 3GOT01 7521 7:>27 1531 
22277 3'-iOT02 7532 7~~4 7':)27 7~32 
223h 3GQTQ.S 754~ 1'22 7542 
22321 3GQTOX 7550 7~18 7550 
20364 3GTMP1 656!:> 65'9 6565 
20316 3GTMPX 651!:> 6,57 6573 657!:) 
252!)5 3GUMU 9051 9U41J 9Q51 
2530? 3GUM42 9071 9U77 9Q82 
253l.3 3GUM4J 9U81 9U78 9Q~1 

253~5 3GUM44 9083 ~U6.5 9121 
253i7 3GUM48 908, ~069 9085 
25364 3GUMU 912~ 9U76 9081 9122 
25363 JGUMTL. 9121 tg75 9121 
222~6 310EN6 751!> ,513 7515 
2~2•1 3lDENT 7~00 5785 5973 7500 8298 
22260 JIOENX 7517 7'00 7517 
207,0 3lOFY1 6188 6788 6794 6801 
20737 31DFyi 679, 6790 6795 
20723 JI Of YB 678~ 6183 7762 
207•6 3IDfyC 680~ 6763 6791 6802 7510 7512 1520 7526 7530 7767 7773 7777 
2070 31Df"YF' 6803 6784 6797 6803 7521 
20740 3JDfyX 6796 6779 6796 1761 
237i2 31 ONT1 83U IJ11 8313 
23705 3lDNTE 8306 !J784 8306 
2J7~4 JIONTX 830S 8297 8305 
236 4 3IDNTY 8297 '784 8297 
220.J4 JJUMPX ?;s68 7J63 7368 
17042 JI.LINK 5827 5827 6786 7944? 7958 7975 soo7 8Q34 8051 8Q!IS4 8067 8079 8089 
17044 3l.STMK 5629 '629 6677 6741 7959 8023 8204 8280 8286 8292 8295 
170•1 3MAXST 582~ U26 8g78 au.s 8137 827~ 

2004 JMBl.KX 6!584 6576 6584 
17541 3MOVU 616;$ '154 6163 
175!i2 3MOVE1 6i?~ 62,66 6172 
175,7 3MOVE~ 6117. 6173 6117 
175+3 3MO-VE3 6181 6171 6181 6189 
175&7 ;sMOVEB 610 U4> 8449 
17604 3MOVED 63,97 616.5 6185 6197 
17605 3MOVEf 6,.98 6164 6176 6190 6198 
17602 3MOVET 6196 6146 6151 6152 6156 6157 6168 61?0 6178 6180 6181 61Fi3 6186 6187 6196 
17600 3MQVEX 6194 6145 6149 615, 6158 61'1 6191 6194 
25137 3MOVT1 8915 6915 8987 
2514t4 3MOVT2 898U 8977 8980 
25145 3MOVT3 8983, 8979 8981 
25166 3MOVTT 8998 8973 8974 8981 8988 8998 
25165 3MOVTX 8997 8968 8997 
204&0 JMREf"X 6586 6585 6588 
235,0 3Mscwo 8Z,t.j 8~08 8213 8230 
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OCTAL SYMbOI.. REFEHENCI:::~ 3'( Al.. TER ~o, 

235~1 3MSCW.1 8214 lil,92 8214 
235)2 3MSCW2 821~ IS195 8c15 
2.35>5 3MSCW4 821t; 8193 8218 
23561 3MSCW5 822~ 6199 8222 
23565 3MSCW6 8226 8;.!00 8226 
23566 3MSC~O 8227 '196 8227 
23567 3Mscws 822l:S !ie!Ol M228 
23570 3MSCW9 8229 '197 8229 
23571 3MSCWT B23U 8210 8230 
23547 3Mscwx 8212 8187 8212 
20344 3M1JAP1 6~49 6477 6495 6549 
20335 JMVARl 654~ 6458 6~H2 
20707 JNL0Cl.. 6771 6771., 6718 
2071.0 JNLOCX 6772 6765 6712 

25100 30BJCT 890 8899 8919 894!) 
17352 JOPESl 60!5'7 6034 6037 
173~3 JOPl:SX 6036 6032 6U36 6036 
17401 JO PETE 606U 6021 6060 7564 
17444 30TABE 6101 6071 6101 
200~5 JPA~L.X 6374 636J 6374 
17045 JP AR AM 5830 583u 5941 5976 6780 6842 69.53 7134 7288 7305 7323 7341 7348 7356 7503 7542 

1~45 7554 755ij 7616 7672 1756 1786 7809 7853 7861 79n4 7974 8049 8Q92 8111 
,239 8359 8414 8458 8478 8499 8515 867'1 8743 8750 A'/8Q 8787 

172~7 JPASJE 5946 5940 5946 
17206 JPASJI. 5937 5'137 5945 
17193 3PASJR 5926 5926 5929 
171~0 3PASS3 591~ '765 5915 
21024 3PR1M1 6846 6845 6848 
21025 3PRIMX 684Y ~l:t41 6849 
17730 3PURGE 6281 6~31 6281 6365 6367 6369 6371 6373 6662 
23662 3PUSMX 828'1 8279 8287 
23643 3RETNO 8212 8257 8272 
23644 3RETN1 82?J IC:?69 8273 
23642 JRETNX 8211 •254 8271 
224'3 JRHGEN 7~40 7604 7640 
224!12 3RL,.GEN 76JIJ 7601 7639 
21644 JRS~CT 7241:t 5183 7248 
2154? JSEL.CT 7203 5783 720:5 
240'11 JSKlP1 842~ 8422 8427 
24017 3SKJPX 8426 841.S 6421 8421:t 
21715 3SLCT1 7289 7289 7296 
217'5 3SLCT2 72.9'' 7290 7297 
217'2,7 3S1,.CTX 7299 1281 7299 
23115 3SRNG1 1911:t 59.36 7978 7990 
232l.O JSRNG2 7981J 1983 7989 
23130 3SRNGE 7941 5787 7941 
23213 JSRNGI 799'e. 7963 7992 
23212 3SRNGX 799]. 593, 7941 797'd 7991 
17243 35TRCT 5966 519J 5966 
20531 3STYP1 6662 6662 6666 



01557 Ul 05•26.72 18,loO ALGOl.68 PAGF 300 

OCTAL SYMt;1Q~ r<n Et·d:\ICt::S 3Y Al.TF~ 1~U t 

20')~1 3STYP2 667b 6o7!l f)731 
206~3 3STYP3 6'11 y 609"} ()719 
206J4 3STYP4 672b 611ti b728 
20567 3STYP5 66n 608"} b692 
20571 3STYP6 6694 6()91 6094 
20572 JSTYP7 669~ 6()81 6695 
2osa6 3STYPE 665Y 60,"} 6894 7610 7967 8209 
20616 3STYPP 6 76'i. 6012 6733 6 7.5') 6/62 
20675 3STYPH 6761 66()0 6661 6663 6664 6761 
2U7QO JS TY PT 6764 6740 b747 6764 
20674 3STYPX 6760 66')9 6760 
25000 3SYMD1 8881 8869 8881 
25001 JSYM02 868ic! Bl:Sti2 8893 
25ois 3SYM03 889'4 ,885 8694 
25227 3SYMOT 9Q2Y 8b!:i1 8682 88'2 9029 
24764 3~YMR1 8869 6869 8880 
17412 3TADOR 6086 6007 6086 6124 
252~1 3 TAL.2 I 9U31 •u15 9031 
174•7 3TF'l,,AG 608J 6U1.S 60B3 
220i6 JTRAOX 736~ 7J')5 7362 
22364 JTRUET 758~ 758.5 7585 
24104 JUN ION 8434 57"}':) 8434 
242i1 3VEPTY 8509 5768 t5509 
245J3 3VMARK 871~ f520 8525 852b 8532 8548 8666 8670. 8676 8714 
242l5 3VNl,.WB 8507 5788 8507 
20766 3VOID1 681b 6613 6818 
207'17 3VOJ02 6827 U22 6827 
21006 3VOIDI 683'4 015 6816 6834 
21005 :svoiox 6833 004 6833 
242U 3VSBCT 850ti 5788 8508 
17663 JXREGI 6244 6223 6244 6396 6404 6414 6426 6'442 6509 6767 6773 
176h 3XREGM 624' 6221 6245 6398 6406 641,6 6428 6437 6H1 6445 6511 ~535 6714 

64U A s 1747 1661 1662 1664 1668 1674 1677 l147 
1 A OF 296 298 11Jo 1133 1165 1168 11'3 U76 1261 1466 2359 2532 26!0 2809 33_.2 3461 

.,22 4744 47~U 4832 
16'15 A JN 222 222 1019 1030 1038 1095 1098 1099 1100 1101 1652 2854 

11305 A M1 309J 2659 2838 2843 2882 2884 3093 
113~6 A M2 3094 2662 2829 2834 3094 

47 4 A NS 111;5 1113 12.57 
62S.O A OK 166~ 1654 1662 1667 t672 1678 1736 s;863 1927 1977 1980 1982 1987 1989 1991 1992 

\995 1999 2002 2004 2009 2013 2017 2021 2026 2830 20•0 2084 2106 2119 2173 
2190 2212 2211 2220 2266 2276 ~289 2294 2299 2342 2354 2396 2423 2428 2433 
2451 2455 2889 3127 3136 3164 :5360 3411 3431 3451 3481 3497 3521 3527 3518 
3609 3616 3652 3814 3817 382:1, 389Q 3925 3949 3964 3993 4Q32 4o4o 4Q49 4QS3 
4U58 4Q63 4Q67 4070 4074 4079 4Q82 4085 4Q88 4091 4093 4Q96 4o9• 4101 4103 
4106 4108 4111 4133 4136 4202 4213 4218 4224 4227 4261 4270 4289 4327 4336 
4J74 4;j7] 4400 4430 4500 4h6 4552 4557 4560 4566 4619 4661 4668 4673 46'18 
4689 4694 470~ 4711 4716 4721 4726 4741 4162 

0 .. SC 297 ~97 1118 1126 1129 1179 1180 U84 1276 1411 1685 1852 1861 2Q38 2091 2554 
2646 3162 3189 3.558 3409 3443 3448 3473 3418 4967 9011 9071 
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OCTAL. SYMBOi. RE~E~El"Cc~ 3Y Al,TFR t-40 1 

6470 A BCO 1890 1f59Q 2513 25~u 

10210 A CL.l. 25311! 2)32 2647 
102~3 A Cl.,2 2535 2535 2547 
102t5 A CL,3 2537 2:>37 2558 
10405 A CL,,4 2645 2'37 2645 
10224 A Cl.. 5 2544 2~H1 2544 

6461 A DL.L. t88;,j 186) 1879 188.S 1865 
10301 A EM1 2519 2''1 2578 2579 

62a6 A END 1616 1676 1737 

1617 A E:Of 22• 224 1022 1036 1650 2850 
6274 A ER1 170!> 1,705 
6305 A ER2 1108 1708 
6:U2 A E:R3 1711 1711 
63113 A ER4 1714 1714 
63153 A ~R5 1717 1717 
63•4 A ER6 1720 \720 
63,4 A ER7 1713 172~ 
6J61 A ERB 1726 1726 
62h A ~RR 161'1 1679 
6462 A GL,I. 1884 U84 H27 4913 

10306 A ION 2582 2:>62 2582 
1614 A IN I n1 221 1651 28~3 
1676 A INP 223 C!23 1029 

105to A NEQ 274' ~617 2680 2712 2727 2745 2750 
4666 A NJO 1044 1U44 1115 
47t4 A NJX 110~ uoz 1105 
5Q23 A NSl, 113~ U36 1142 U44 
50~0 A NS2 1141 1137 11•1 
5QJ4 A NSJ 114' Ul.9 1145 
5041 A NS4 U5U U50 1219 
5143 A NS5 1~1~ 1151 1216 
51•6 A NS6 121Y 12t7 1219 
510 A NS7 1220 U53 1218 1220 
5Qi3 A NS8 1UO '140 1160 
5Q!J7 A NS9 1164 U64 1204 
51'1 A NSI 1222 1143 1212 1222 
5001 A NSL. 1118 uu 1221 
4776 A NSR 111' 1U5 115'8 
4777 A NSX 1116 uu 1116 1206 

10145 A Pl,.1 201 a•91 2516 
101~2 A PL2 2510 2510 2525 
10111 A Pt.3 2517 41506 2509 2517 
102QO A PL'4 2524 2'24 2528 

10205 A PL.5 2529 2504 2529 
10430 A PQP 266~ 2665 2674 2711 2720 
11041 A HEF 2914 2'i00 2914 
11074 A ROW 2957 2908 2910 2957 
10616 A sea 2831 2831 2846 
10706 A SQ2 2839 Zb56 2839 
11122 A STR 297~ a'io4 2978 



0155/ 01 (J5 .. 26 .. 72 ia,1i;o ALG1L.68 PAGF. 302 

OCTAL SYMbOL Rf~ Er<E1'-'Gt:S 3 '( Al.. p: ~ 1\JU, 

140 A T Ctj 6.S 6..S 166 4/9 
b437 A lLU 186~ tbb' ~bl1 2t;U .3.i4.S 3462 4524 4836 

11252 A l.JN1 306b 3l)':>6 .5079 

11261 A LH~~ 307.S .so 71 3Q73 

10745 A Li Pl 2871,1 2tPO 2875 
10"7,0 A UP2 287.5 2b7.S 2680 
10637 A XF'R 280U 2b49 26='2 2800 

6517 A ASCZ 1910 11104 1910 
6511 A SCOT 190/ 11$95 1907 
65io A scox 1906 11$90 1906 

144 A Bl..E~ 21; e!15 217 22U 223 1024 
10230 A C~ER 2;'46 2,48 2~H>4 2;66 2~69 2571 2573 2574 2515 
10226 A CL.OK 2546 2~46 2567 257u 2640 

1546 A CHL.F 218 ~18 :a1 22~ 
10674 A DONE 2829 2742 2752 2821/ 

2 A EL.EN 11224 1120 1169 122U 1263 1480 
6245 A ERRl 1691 1691 1698 
6255 A ERR2 t69Y 169~ 1699 
62~6 A ERRC 1700 tb90 1697 1700 
6241 A ER Rf 1687 1687 4622 4969 
6233 A ERRS 1681 1670 16B1 

10544 A EX IT 2741 2b66 2741 2744 
62,3 A F' A 11.. 167J J,b7.S 1738 
6467 A GL.1.X 1889 1864 1889 
1700 A IBUf 225 225 226 

1U3i3 A IDNl 2587 2,IH 2618 
103•3 A ION2 2611 2611 2635 
103!;3 A IONJ 2619 2615 2619 
10355 A IDN4 262:1, 2,9, 260Q 2612 2611 2621 
10365 A lDN5 2629 2'91 2629 
10314 A IPN6 2636 2622 2636 
10401 A IDN7 2641 26.5g 2641 
10331 A IDNG 2601 2,93 2601 

6o;j2 A lNlT 1646 63 1646 
645>7 A LAST 1881 1866 1881 2536 2557 2585 2602 2626 2633 2634 2638 :?643 

10717 A 1.01.1 2856 2ij56 2868 
10716 A L.BL.2 286J 2ij63 
101•1 A LBl,.3 286~ 2ij59 2862 2866 

64;16 A MATT 1664 168~ 1850 1856 1864 3169 3114 3179 3182 3366 3J69 3415 3'420 3433 
1020 A MTAB 2~63 2!>59 2563 
105~5 A MUl,.T 2718 2707 2709 2711 2718 

4662 A NC Ml 10•0 1020 1040 
4641 A NCMX 1023 1D21 1023 1028 
17'3 A NICH 229 229 1050 1074 1103 
4731 A NlCR 1078 C!40 1078 
4733 A NU,N 1oeu 2.55 237 1080 
4674 A Nll,.P 1050 10!:)0 1062 106!) 1011 1073 1083 1087 1089 1093 
4743 A NJQU 1oae ~44 266 288 1088 
47!17 A NJ52 110U 1096 1100 
4612 A NJSK 1048 2.36 241 276 1048 
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OcT AL SYMdOL RFtEl"<ENCt::S 3Y ALTER NU, 

1764 A NJ Tl 23d ~38 1048 
2022 A NIU 25..S 6'5J 1061 
20·S2 A NlT3 25/ 6'':J7 1064 107U 
2044 A NIT4 26< 262 1066 
2052 A NIT' 26!:> 26:. 1012 
2064 A N IT6 270 Vo 1076 
1762 A N l T7 23'/ '1.H 1078 
1756 A t-.i lf/3 23!:> ~35 1080 
2012 A NJT9 27.S .03 1082 
5124 A NS10 1201 1166 1201 
51Jo A NS11 120!:> 1164 1205 
5133 A N~12 120/:i U94 1197 12Ud 
5163 A NS!X 1232 1,a2 1232 

102,1 A QT AtJ 2,6!:> 2!:>60 2,6!) 
5164 A PEEK 123.S 1,~33 1691 18~4 2031 3097 3154 3183 3335 3367 3434 :.'1452 

11077 A PROC 296U 2902 2960 
102~4 A PTAb 2!:>68 2561 2568 
10534 A PUSH 273.5 2114 2716 272'1 2731 2733 
10562 A RCHK 275~ 2755 4318 65!:>b 6626 668u 6821 7436 7491 7848 
11024 A REF"l 2917 2'H7 2923 
11033 A RcF'2 2924 2921 2924 
11036 A R!:F .5 2927 21125 2927 
110•3 A REF4 2932 29..SU 2932 
11061 A Rl:F~ 294~ 2934 2946 
11064 A Rl:F6 294'1 2945 2949 
11073 A REFM 2956 2915 2950 2956 2958 
11072 A Rl:FT ?95!:> 2''14 2922 2926 2929 2933 2936 2940 2955 2957 
11025 A ROwl 2910 291d 2959 

3 A SETC 
10773 A St:TM 2sn 2883 2892 299~ 31)68 

5 A S!:TN 
U4 A Sl:TW 

105io A SNGI.. 271J 2101 2703 2705 2713 
11141 A STR1 299..S 2993 3011 
11204 A STR2 3021:1 3028 3038 
112+7 A STR.3 3039 3039 3Q41 
65~6 A SUpC 190IJ 1902 1909 

10305 A TC:MP 2581 2497 2508 2581 2724 2726 
6440 A T~UO 1866 l,666 1874 
6445 A T~U1 1871 1tH1 1880 
6451 A TLU2 1875 1872 1875 

11304 A UNTl 31,19~ ;$U48 3Q92 
35234 A wORK 1185~ 1625 1629 1635 1994 2Q05 2010 2015 2018 2022 2024 20?8 2041 2078 2Q79 2oe1 

2082 2102 211.s 2117 2129 2136 2145 2150 2160 2161 2166 '172 21'74 2100 2102 
2189 2201 2210 2~23 2246 2£47 2251 2263 2273 2283 ?292 2298 2300 23n7 2337 
2.HO 2351 2.3Yd 2402 2421 2431 2443 2472 2586 2601 ?619 2621 262t 2631 2657 
2660 2663 2665 ?669 2736 27?1 2753 2979 2997 3037 3039 3040 3482 HA4 3493 
3!:>05 3507 3510 3529 3531 3547 3561 3597 3602 3621 3623 3629 3631 3638 3640 
3645 3648 36!;)6 3662 3681 3762 3774 3775 3779 3781 :3786 3789 3792 3833 3864 
JtS65 3882 38~/ 3888 3962 3969 399Q 3991 4Q04 4006 4010 4Q29 4Q33 4059 4Q61 



G t:>5 7 L1 J5•2t-72 18 1 100 A l.G ,L.~CS PAGF 3'14 

GCTAL 5Y~bJL RFFF~Er\jCt:S 3Y A._ T;:R i\IU, 

4 \,) '2 4 0 11 414., 41119 4197 4246 4~50 4254 42"'i6 42'59 4262 427t 4281 4292 4296 
4.SOl 43[) 3 4 .su o 4.S24 4331 433.S 4344 4341 441)1 4403 4426 4431. 4433 44~8 4497 
449!:) 4 ,,~3 474~ 474!:> 4547 4,5l) 4?69 4771 4614 4629 4631 4634 4636 4641 4656 
4662 4666 46~::> 4/35 4758 4 l?o 4809 486.S 4865 4879 4890 4904 4911 49t6 4924 
4~3c 49'.:>8 4'19 I 5090 511tj ~121 5128 5137 5139 5158 5165 5231 5233 5247 5251 
5'1.")2 :>261 52b? ")'1.67 ")270 5272 5363 5,572 5373 53H 5375 5376 5377 5379 5389 
i;.s9u ')j91 5-SY'I. 5.S93 5.S94 5402 5424 542'1 ':>46d 5486 5501 55o~i 5506 5510 5513 
551~ "598 5606 5620 5639 5645 5653 5671 5681 5697 5703 5706 5716 5719 57:?9 
~'116 '5983 6578 6579 6580 6673 6751 6805 682J 6827 11837 6838 6855 6895 6978 
~'/9 7 1066 71J1 7'1.04 7249 7.SoJ 7312 7.37u 7427 7611 7792 7886 7950 7968 7994 
6042 8Q95 S18d 8259 8283 8290 8308 8323 AJ5J 8J73 8392 8399 8435 8489 f\496 
8497 8512 A52o 8668 8617 A755 

106Jo A XFEH 279.S 1C:!~ 7 2667 267u 2159 279J 2877 2893 2918 3502 3549 ~806 38U 3823 3998 4149 
4158 4168 418.S 4J16 4350 4575 4582 4605 464i; 4765 4842 5018 5o33 51R1 5195 
52 .s'f 5268 532.S 5404 5418 5452 5473 5491 5524 5S46 '56t5 5989 6000 6018 61H 
6159 6467 6,6d 6696 6864 6931 6939 71JU 7150 7252 72A2 7292 7407 7430 7625 
7644 7662 7670 7686 7723 ?814 1842 791.o 8395 8438 ~419 A790 8871 9Q44 

10640 A XFRl 2801 2trn1 2826 
106~3 A XFR2 281~ 21H2 
10660 A XFR3 2817 2tH3 2817 
10664 A XFR4 21n1 21H6 2821 
10670 A XFR5 282' 21:S06 2820 282, 
10672 A XFR6 2827 2803 2827 
10666 A XFRX 282.S 2800 2823 2827 
17,4 AtJACK4 230 t!JO 1094 1U'7 
65i5 AHCDTP 190tj 1;896 1905 190d 

10304 A~L.NKS 258U 2'21 2580 
10240 ACl..UEI. 2556 2556 2644 
10243 ACl..TAB 2559 2,4~ 2559 

15il4 ACPRAM 21'/ '1.17 1026 
2615 ADDR1 531 '.S1 535 
2614 AUOR 530 ,09 513 53U 

10300 AcM1SC 251ts 2''2 2578 
777717 Al::RRQR 214 l14 295 1033 1060 

6257 AERRSl 1101 1bts1 1701 
6267 Al::RRS2 170~ t6B7 1703 

105!b6 Af AlLl 2751 2746 2751 2754 
17~1 AlDcNT 227 227 1046 1051 1063 1069 1075 1104 1106 1108 uo9 U24 1136 1148 

10270 Al OREG 2''11 2,17 2583 2636 26'41 
102~0 A 1 DTAti 2512 2'72 2639 

15Jo AlNBUf 22U lll ~20 223 1024 1025 
H.4 A 1 TABX 11718 '1.99 

3 A lT ACX 11771J ~99 

6460 A~EVEI.. 188~ tt:S11 1875 187ts 1882 2534 2540 2543 2582 26o4 2607 ?624 2637 2642 2811 3334 
3458 4521 483!> 

2162 AL.NGCT 307 307 1114 1157 1163 1203 
21!;7 Al.Of\.GT 30!> .S05 1185 
64P A MATCH 1841J l,739 1849 

10516 AMUL,T1 2719 2719 2732 
4635 A~CHAR 1019 1019 1035 1031i 1040 1043 1052 
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OCTAL. SY~bOL. REtEHEl~Ct:S 3V ALTr=R NU, 

4751 Ai~IB2X 1094 ~()3 264 271 'i.72 1094 
4754 AN IBEX 1097 2~5 256 26u ;!61 268 269 274 27~ 282 2fi3 284 287 289 290 292 

cl/4 1097 
17~2 ANICHR 228 C28 229 104/ 10~5 
4737 AN I COM 1084 c4.s 277 1084 
47i7 ANIDC1 1068 c62 1068 
4715 AN IDEC 1066 ~58 1066 
4710 AN IDEN 1061 238 253 254 1061 
4Ji2 ANJDGl 106J VO 1063 
471J ANil.JIG 106'+ ic!39 257 26/ 273 1064 
47.S5 ANIUOT 1082 242 1082 
4773 Ai~ I EQF 1112 252 278 1044 111U 1112 
4725 ANJl:Xl 1014 265 266 1074 
4723 ANJl:XP 1072 259 1072 
4747 Al~JFOR 1092 ic!45 293 . 1092 
4676 ANH.Pl 1052 1049 1052 1067 1077 1079 j,081 1085 1091 
4741 ANIOPR 1086 251 279 280 281 1086 
4745 ANIQU1 109U 26, 1090 
2100 ANJT10 216 276 1084 
2106 ANPU 219 ';.79 1086 
2120 ANJT12 284 284 1088 
2130 ANIT13 288 288 1090 
~136 ANJT14 291 291 1092 
1750 

AN I TA' 226 226 1045 1105 
4762 AN I XI 110.s 246 247 248 249 250 291 U03 
6216 ANOMAT 1668 1068 1675 1855 18~>1 2U32 2034 3Q98 3100 3155 3157 ~184 3187 320J 3336 3339 

3J44 3347 3368 3J70 340~ 3426 3428 3430 3435 3438 :.'5453 3456 3463 3466 
50~2 ANSB,1 1159 11'6 1159 

10456 ANSWAP 268'1 2683 2687 
21,0 ANTMSK 296 296 1128 117& 

10135 APASS2 2489 2489 
5165 APEEK1 1234 12J4 1250 
5174 APEEK2 1241 1236 1241 
215i2 APE:EKf 30U Joo 1241 1242 1245 1247 1693 1858 203~ 2851 3158 3355 3406 3445 3475 
5206 APEl:KX 1251 1233 1243 124~ 1251 1252 

11116 APROCT 2974 2964 2974 
10543 APUSHX 2740 2l33 2740 

2153 AOEEKf 301 .so1 1234 123!:> 1239 1240 1244 1246 1249 2852 3337 3436 3446 3450 3454 3476 
11480 

10566 A~CHK1 2759 2759 2786 
10574 AHCHK2 276, 2762 2765 2766 
10601 ARCHK3 2770 2764 2770 
10607 ARCHK4 2776 2776 2790 
106l7 Af1CHK5 2784 2182 2784 
10622 ARCHK6 2787 2771 2781 2787 
106Ci6 ARCHK7 2791 2788 2791 
10647 ARCHKX 279;! 275' 2767 2792 

101 ASETcO 
114 ASETCl 
120 ASETC2 
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uCTAL SYMtjQL ~ff~ l=kb'4Cc::S :h' ALTF!i :~u, 

0 A:)E f C.3 
2 ASET CI 

10761 A~E:TM~ ;:>88~ l.tjtj2 ?.891 
10100 ASETMS 2tl81 2t:Sl2 ~/;~1 

11J ASETwl 
352.S5 A::iTACK 1185.S 1~5:> 1282 1.50 J 1.S14 1355 1.570 1372 1375 1376 1403 1405 1408 1409 1419 1615 

10J1 1637 166!> 1673 1676 1997 2000 200J 20CI 7 2043 ?Q68 ?149 2164 21~4 2225 
2£J!:> 2244 2287 2~91.) 265d 2690 2692 2741 2743 2745 ?.747 2757 2765 2774 2776 
27/7 2778 278.S 2/87 2789 7.978 2981 2986 2988 2990 2999 3Q16 .3Q42 3043 3Q<44 
3U56 .so61 3Q6.S 3069 3089 :iQ90 3110 3115 3131 J134 3439 3488 3498 3542 3582 
3614 3617 38..S5 3847 J878 38R6 3905 3945 3996 3999 4065 4Q68 4252 4264 4267 
4~76 4~78 4558 4!S61 4588 4627 4664 4945 4947 5o94 5124 5132 5141 5t43 5149 
5157 5160 5161 5163 5171 5~17 5224 5226 5;na 5256 5257 52'16 5283 5295 5301 
5.S06 5310 531, 5.521 5331 5332 5346 5351 5357 5386 553A7 5399 541' 5437 5442 
5448 5508 5572 560J 5608 56!0 5625 5628 5632 5635 5640 6861 687Q 6872 6879 
6t:SBQ 1025 7028 7031 703-i 7037 '1o4o 7044 7 0 '47 7Q50 7052 7054 7o56 7058 '1Q6U 
7U62 7Q64 715/ 7696 7699 7702 7717 77l,9 7721 7862 7865 7868 7811 7874 7880 
788~ 7884 789t; 790J 794J 7948 7953 7955 8003 q004 8006 8035 8040 8045 8Q47 
80 B~ so 83 8Q88 8281 8294 8516 A521 8523 8550 8672 8613 8675 903' 9041 9Q42 
9U96 9110 9111 

10420 AST ART 265'/ 2b'7 2837 
2151 ASYMSC ~99 t!99 1127 1135 1139 1141 1177 1188 1199 1208 1224 1229 1231 
1i2 A TABL.E 11J2l ilU-53 .S156 3186 

21'4 AT EM Pl. Jo2 302 1145 114/ 1150 1181 1189 u9~ 1211 1214 
~1>5 ATEMP2 303 .so.s 1149 1152 1166 1193 1216 
21!16 AlEMP3 Jo~ J04 1191 1200 
63'15 ATRAC1 173~ l,733 1735 
6367 A TRACE t729 1663 1729 
6377 A TRACT 1737 tl29 17.37 

11225 AlJNJON 30-i5 2906 .5Q45 
10631 AXFER1 2794 2794 2799 
10634 AXFE:RX 279/ 2793 2797 

400000 B F'A 5810 'e1u 6250 6377 6502 1018 7483 
200000 8 F' kj 561l 5811 6247 6250 6290 6296 14'39 7462 7469 
100000 B F'C 581t! ,812 6015 630.S 6.S10 6319 6354 64Q8 6496 6591 6610 6616 6654 6698 6753 6831 

6916 6924 701~ 7234 7244 7267 1278 734J 7483 1'65o 7733 7802 7829 7967 8010 
8072 8099 811.S 8241 8314 ~416 8468 8501 8727 

40000 B F'D 581.s 5813 6381 64JU 6433 6480 6513 6655 7226 7244 7278 7459 1471 7483 8300 831'12 
20000 B F'E 5814 StS14 6418 643U 649u 6528 6655 7226 7244 7278 7454 7473 7475 75U 831'13 
10000 B F'f 581, 5815 6303 6319 6379 6420 6478 6655 7226 7244 7278 7454 7475 7514 

4000 B F'G 5816 5tJ1,6 6029 62!:>.S 6262 6298 6311 6393 6455 6541 7470 7514 7592 7619 8335 8355 
2000 B F'M 5817 5817 0257 6262 6313 6321 63'53 6387 6449 6459 7459 7476 74'18 
1000 B F'l 5818 5818 6257 626~ 6J13 634..S 6353 6400 6474 6548 ?479 

400 B F'J 5ts1Y ,819 6591 6609 6632 6688 6812 
17034 B F'S 5796 5/96 
17031 B MA 5796 5796 
17026 B MAX 5796 5796 
16773 B MMl 579.S 2205 5793 
16762 B REF 579.S 5793 
16770 B ROW 519J 2JB6 3953 5l9J 7749 
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OCTAL SVMBO~ HF F F K ~ I~ c t: :; 3V ALTFR NU, 

160 B TC8 64 64 477 
17023 8 CONE: 5796 'J796 
17004 8 DEPH 519';) 5/9'j 
17otlo 8 MREF 579b 5796 
167>4 B PRJM 579J 579,J 
17001 8 PRQC 579';) 'j /9'j 
16776 B ROWE:: 5794 5/94 
17012 B XFER 5795 5795 
16765 Bl.JEREF 579J 579J 
17015 BEMPTY 579';) 'fJ195 

400 Bl.E~ 612 bO~ 609 611 612 614 
17037 B0TBLE 5791 5197 
16757 BSTRCT 579.S 2Ub6 3851 579.S 7708 

3135 BUF"l 51b o4 576 579 
31~7 BUF"2 577 ":> 7 7 605 
3164 BUF'3 582 ":>82 585 
3170 BUF'4 58b 'j8J 586 
3253 BUF'5 60":> bU.S 605 
32~2 Bl.IF' 61.J 608 609 611 613 
32!;4 BUF'S 60b ';)4 / 553 576 606 

17007 BUNION 579'.!J 579) 
40114 CAT 66U b6Q 6920 
3702 Cl..OSE 623 b23 8939 10107 

360 CREG 12' l,25 126 127 661 662 663 666 
75 D 1,,N 

603 D OP 1844 11;44 22BO 3166 4509 4839 
!J6 0 Pl 

1Q2 0 cos 
10 D E::XP 

1 D INT 
140 D f<ND 
114 0 SIN 
1~6 D TAN 
107 0 ACQS 
121 D ASIN 
1J3 D ATAN 

25 0 BITS 
l3 D 8001.. 
20 D CHAR 

152 O L. J BJ 
145 D LRND 

6442 D MOOc 184.S 126'1 1843 2260 2545 2614 2815 :5171 
6 0 REAL. 

63 D SQRT 
44 D TRUE 
17 D 60'.:>8 6834 7159 7161 7163 7164 7170 7172 7174 7175 71?6 7177 7178 7179 7180 

7181 7183 7184 7185 7186 71A7 7188 7189 7551 7552 7635 7668 7669 7919 7921 
7923 7925 7921 7929 793l, 7932 1935 7936 79.H 7938 7992 RQ32 8171 8t74 8176 
~317 0 8213 8214 8215 6218 8222 8224 8244 8245 AJ88 R474 ~685 8687 A690 8692 
809, 8697 869d 8700 8702 A7o5 8707 8710 8712 8717 A8~4 8815 8821 8823 A825 
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OcT AL SY '1r;0 L ~Er Ek!: ~Ct:S 3 l' AL FR 1"()' 

8t;~6 1'bc8 ~d3(J "!l.36 '1137 
1~7 Q:jLANI\ 1139..S .HU4 

J2 O::lY T E-!:i 
64t6 QuEi\Ol 1841 11H7 -32~1 41~0 

51 QFALSI:: 
6415 OlOtNT 1846 ttHo 2.S26 2.546 2616 2858 3176 3348 3465 
6414 QPR IO~ 184~ 1ij45 2270 4!)2/ 

37 os TF<r~u 
777777 ERROR Al 81 470 -:,21 ~47 55J 574 600 604 1345 1367 1400 '.t.499 1501 1513 15R5 

J_ij88 2097 209ti 2100 2105 21.23 2125 2141 2620 2913 3216 3221 3230 3237 3387 
3634 3643 369j 3106 3714 38o9 4163 4215 4221 4648 4753 4757 4848 48R8 4981 
f'H2 5o46 5oH~ 5114 ~59:> 5627 5966 5967 5968 5969 r;97o 5971 6023 6270 6344 
6..S!)6 6378 64..Sl 6491 6529 6799 6847 6902 6912 7209 7255 '1285 7351 743! 7439 
7566 7709 773U n~u 8Q61 BJ01 8376 8536 8584 8831 8905 ~910 8914 8923 8931 
89.37 6941 9282 9285 9487 9515 9527 9583 9636 9717 9913 100'15 10087 10092 10096 

10105 10109 1030.S 1u..S..SJ 10353 10374 10412 10418 10518 
2525 F'1 501 495 501 
2527 F'2 50..S 491 503 
2530 F"3 504 :>oo 504 
2564 F'4 52..S :>20 523 
2465 F'Au~T 48() 454 486 

330 P~EG 107 101 635 63ij 64~ 648 
2306 n 451 451 

0.2 F'TAB 1·0 145 !;;03 
4063 F'TRAP 67.5 620 626 636 646 653 657 664 670 673 

10 GEBO RT 
22 GECAL.L. 
•1 GECHEK 
16 GEENOC 

3 Gt:f AOD 
12 Gt::F"CQN 
13 GEFl L.S 

7 GEF'JNl 
4Q GEF'RCt: 
41 Gt:F'SYt:: 
35 GE:IDSE 
45 Gt:: I Nf'O 

1 GE I NOS 
6 GE:L.APS 

37 GELbAR 
33 GE LOOP 
11 GE MORE 
25 GEMREI.. 
43 GE:NEWS 
42 GE:PRIO 
~7 GERE:~C 

4 GcRl:L.S 
i5 GERE: TS 

2 GEROAD 
J1 GEROL.L. 
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OCTA~ SYMbOL R tr F- 11 F 1'4 C I: S 3Y AL HR NU 1 

.so GEROUl 
24 GERSTk 
23 Gt:SAVI:: 
H Gt:sl:: rs 

5 Gf:St11AP 
44 GESf\.UM 
i:?Q GC:SPEC 
26 GI:: SY OT 
21 Gl: T 1 Mt: 
32 Gl:USEK 
34 GEWAKi: 

2462 I DLI: 481 65 4B1 48.5 
2766 IN 557 !)4~ 543 5~7 
3260 !OF 610 ~45 551 596 601 610 

200 ITCl:l 65 65 478 
221 1 c 7Q 7o 402 406 409 423 440 446 457 464 470 486 521 522 547 553 

555 558 564 565 566 572 573 574 576 604 621 6t>2 627 6?8 637 
6.SB 647 641:) 654 655 658 659 665 666 671 672 680 937 1543 

2316 ,oo9, 456 4'6 
47 , NIC 74 74 522 565 573 622 628 638 648 655 659 666 672 

2~0 REG 6Y 69 404 442 445 470 486 ~22 !:)4 7 553 555 558 565 566 573 574 
576 604 616 622 623 628 629 638 639 648 649 655 656 659 660 
666 667 6n 680 1~44 

23a3 ,010, 456 456 
2310 ,011, 47U 470 
2405 ; 012' 470 470 
23,3 ;013, 470 470 
2360 '014' 470 470 
2375 ~015, 47U 470 
2402 ,016, 470 470 
2414 ,017, 476 416 
2421 1 018, 476 476 
2426 ,019, 477 4.,, 
2433 ;020, 477 4 77 
2440 ~ 021, 47ti 478 
2445 ,022, 47t:S 478 
2452 ~023, 479 4N 
24;7 ,024, 47Y 479 
2506 ,025, 486 486 
2507 I 026 t 4Ab 486 
2476 t 027 I 480 486 
2503 • 02b' 486 486 
2576 • 029' ':>2/ ';)27 
2612 ,030, 5?l ,27 
2603 , i)31. 5'27 "::1'27 
26+0 ,032, ":>2 1 527 
2657 ,033, ':>4 I :>47 
2674 , 034. 54/ :>47 
2642 ,035, 54/ ";4 1 
2647 ~036. ~4-, "::141 
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UcT AL SY~oOL Ii Fl' E K t 1" C t: S ~v h. Ti;..( NU, 

2t:>64 • u3 7. ?41 54/ 

2611 • cl 3b. 54 / ,4/ 
272? • 039' 55.5 5i;,s 
2742 I U4 QI 55.S '".S 
nlo , 041, ?r;.s ,.,.s 
2715 . 0 42, 55..S ::>:>.S 
2732 • 043 ! .,5.S ,.,.s 
2737 , lJ44. ,53 ,,3 
2764 ,045, 555 ,.,5 
2765 ,046, 555 ,.,., 
27'4 • 04 7' 555 ,.,., 
2761 ,048, ,5., 555 
3010 t 049. ,58 ::>58 
3011 ,050, 558 558 
3000 I 053. t 558 ::>58 
3005 ,052, 55ti ,58 
3072 ,053, 566 ::>66 
3073 '054' 566 566 
3042 ,055, 566 ::>66 
3Q47 ,056, 566 ,66 
3117 ,057, 5H ::>14 
3134 ,058, 5'14 ''4 
3102 ,059, 5H 574 
3107 ,060, 574 :>74 
31~4 ,061, 574 574 
3131 ,062, 514 :>74 
31~6 ,063, 576 :>76 
31!;7 ,064, 516 )76 
31•6 ,065, 5'16 576 
3153 ,066, 576 :>76 
3236 .067 1 604 604 
32,3 ,068, 604 604 
3221 ,069, 604 604 
3226 ,070, 604 604 
3243 ~ Q 71 t 604 604 
32,0 ; 072 I 60~ 604 
2270 , EXIT 434 430 432 434 45? 464 470 480 486 522 529 5'47 553 555 558 565 

,66 573 514 576 604 622 628 63f:i 648 655 6,9 666 672 6Bo 15'47 
223 I LJNK 72 12 417 431 433 436 470 486 487 496 501 522 523 547 553 555 

558 565 560 573 574 576 604 622 628 638 648 655 659 666 612 
660 

~o I NHEG 15 75 522 56~ 573 622 628 638 648 655 659 666 672 
222 ' SUT '1 71 438 48ij 498 502 598 684 1031 8902 8912 8921 8930 8936 A940 10072 

lOU84 10104 10108 
2a4 • TASK 1.5 73 414 42U 422 433 434 444 456 470 476 417 478 479 527 547 

55.S 574 604 Y30 
2164 I THAP 402 24 -;9 61) 61 62 63 64 65 76 402 

225 ' 
XEOT 76 76 427 

J6 ;EMM 
777717 ,ERROR 6ij 68 435 
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lJCTAL SYMbO~ RE r E H E 1\1 C 1:: S 3 l' ALT~R NO, 

226 ,FFLAG 71 17 405 41~ ~29 

2203 1 I 0011 414 414 
2210 ,,002, 414 414 
2222 ,,003, 420 420 
2227 1 1 004 t 420 420 
22;.j5 1 I 0051 424:! 422 
2242 1I006 t 422 422 
2261 , I QQ7 I 43J 4.SJ 
2266 t I 008 t 43.S 43.S 

0 ,N355F 
1 ,N635f 
0 .N655F 
1 ,NIOCF 
0 ,NIOMF 

2112 I TRAPl,. 40~ 408 425 42b 
2232 1 TRAP2 424:! 411 422 
2244 ,TRAP3 42'.S 415 421 4l.S 
2213 ,TRAP4 41() 413 416 

)7 l. D 
16 l. s 1041.4 11J415 10416 

30072 l. L.C 10461 10446 1,0461 
27242 I.. RD 10060 10060 10268 
30046 L. SH 104'43 10441 10443 
300142 l. TP 1043~ 10426 10434 10436 10439 
30052 l. uc 10449 1044.S 10449 
30076 I.. us 1045~ 10445 10449 104f:>2 
30132 L. CEI. 11'.1475 10111 10129 10131 10154 10175 10177 10184 10192 10194 10415 
30130 I.. FRN 104'13 10094 10102 10106 10473 
30102 L. MFD 10467 10458 10464 10467 
27244 L. RDl 10062 10062 10060 10091 
27247 l. R02 1006~ 10065 10069 
27267 l. RD3 10081 10064 10081 
27300 L. R04 10090 10071 10090 
27303 L. R05 10093 10089 1,0093 
30150 I.. REG 10483 1048.S 10496 10537 10538 
30052 L. SRE 10447 10441 10447 
30045 L. SRT 10442 10061 10062 10090 10442 
30236 L. SyM 1054~ 8957 10132 10137 10273 10286 10349 10542 
30173 L. Al NC 10507 10:,0:; 105C7 10526 
30160 L Al..OC 10496 10099 10114 10138 10191 10237 10252 10294 10315 10347 10496 
27643 L BlNO 1028'J 1027:> 10289 
27341 1.. ESYM 10123 1012.s 10198 
27456 L. ETYP 1019'J 10124 10199 
30131 1.. FREE 10474 l;!'t49 10100 10115 1023(1 10255 10269 10289 10291 10301 10312 1n327 1n343 10345 1o4o5 10413 

10414 10474 
30126 L NAME 10471=! 10081 1rJ284 10472 
30240 L. PRQG 10544 8't6.S 10110 10U2 10J31 10354 103fi7 10544 
27574 L. SE Al 10274 1Cll74 10281 
27604 L. SEA2 102Al lOV9 10282 
30044 L SRTl 10441 10U60 10441 
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OCT At- SY'-1f Ql- f-IH F:Hi::l\ICt:::, 3 '( AL. Tl=~ r-JO, 

30134 L SYMP 10470 lOUd 111287 10476 
30141 L T t: MfJ l ("1481 l 030:> l.0307 l.OJOd 1U481 10497 10499 10536 
30241 L TENU 10~4~ 81166 10506 10,3U 10~4? 
30041 L Tt:RM 1043!j l04.So 
30235 L TYPt: 11)541 8954 l.0205 102 .. H> 102?1 10297 10.S13 10316 10541 
302.54 l. USEk 10540 81J4 7 B95Q 8951 10098 lD11d 101t 9 10270 10271 102Q2 10314 1nJ46 10348 10540 
30207 LAL0C1 1051Y 10,14 10519 1052~ 
30216 LALOC~ 11'l5~6 10)20 10526 
30220 LALOC.3 1052ti 10'2~ 10531 10532 
3021i5 l,.AL0C4 10!:>3.S 10,03 10!:>33 
27624 L8INDO 10298 10~9!; 10326 
276~2 1..~IN01 10304 19.S04 10309 
27662 l,.BIND2 10327 10299 10327 
27611 1.,dIND3 10334 10.534 10341 
277h L.oIND4 10350 10.S5Q 10383 
277~7 L.8IN05 10364 10360 10362 10364 10380 
277j1 L.d I ND6 10381 10.565 10381 
30135 L,1:3 I fllO l 10477 10295 10477 
21n.o L.B I NOR 10349 10H9 10477 
30137 1,.BLNKS 104'19 10358 10479 
30237 L,CHAJN 10543 J960 10151 10111 10174 10176 1n166 19187 10189 10277 10351 11')543 

4U L.EN 14J 104 110 14.S ;62 570 633 643 
30140 L.ENTRY 1048U 10.S63 10406 10411 1048Q 
273~3 1.ESYM1 10133 10133 10169 
27403 L,t:SYM2 1015~ 101H 10156 
27421 1.EsYM3 101'70 10161 10170 
27433 LESYM4 10180 10173 10180 10182 
27444 1.ESYM5 10189 10155 10179 10181J 
274t7 L.ETYPl 10200 18200 10233 10267 
27465 L.ETYP2 10206 10206 10;t21 
27506 L.ErYP3 10222 10218 10222 
275~0 1,.ETYP4 10224 10224 10226 
27522 L,ETYp5 10234 10204 10207 10234 
275~6 L.ETYP6 10~68 10201 10268 

4,0 L.0C 14;t 101 102 10'1 108 142 560 568 631 641 
30116 L.PR0G1 10478 10.S28 10478 

300 1.,REG 9;t 92 522 
27324 L.START 10110 81J67 10110 
JOof>2 L.XSYSC 10455 10444 10455 
170154 M f"S 
17olh M MA 

J3 M MS 1111U 6~90 7608 7808 7965 
500103 M CAT 1; 15 666 

7 M INT 11101 3256 4210 4445 6Q44 1002 7830 7835 8729 8731 
h M l-BL 11109 2336 2861 501J 5116 7982 
71 M M20 
75 M ""21 

1V1 M H22 
106 M M23 
112 M t-'124 
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OCTAL. SY~t:Q~ HH EKE1~Ct:S av AL H'.R 1\j(l. 

117 M M25 
1~4 M M26 
1.so M M27 
1.S4 M M28 
140 M M29 
144 M f'-':30 
1,1 M t-:31 
1,6 M M32 
163 M M3.S 
170 M M34 
174 M M35 
200 M M36 
204 M M37 
210 M M38 
214 M M39 
221 M M4U 
226 M M41 
2J3 M M42 
240 M M43 
245 M M44 
2,2 M M45 
2>7 M t"146 
263 M M47 
267 M M48 
27;s M M49 
277 M M50 
304 M M5l, 
311 M M52 
316 M M53 
323 M M54 
330 M M55 
3J4 M M56 
340 M M57 
344 M M58 
J>1 M M59 
3>6 M M60 
363 M M61 
370 M M62 
374 M M6.3 
400 M M64 
405 M M65 
4i2 M M66 
416 M M67 
422 M M68 
427 M M69 
434 ,., M70 
441 M M71 
445 M M72 
4~1 M t-'17..S 
4,6 M 1"174 
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OCTAL S YMBOI.. RE~EHE:NCt:S 3Y AlT~R NO, 

463 M M75 
410 M M76 
474 M M77 
500 M M78 
504 M M79 
511 M MBO 
516 M M81 
5?3 M M82 
530 M M83 
534 M M84 
540 M M85 
544 M M86 
5,1 M M87 
516 M M88 
563 M M89 
567 M M90 
5'13 M M91 
576 M M92 
602 M M93 
606 M M94 
6i2 M M95 
616 M M96 
6~2 M M97 

11oa6 M MAX 
16713 M MMl 2196 2592 2599 2805 

2 M MSL. 11111 8104 
37 M PTR 11113 aes1 6586 6916 6922 1010 1016 'f 648 '1800 7838 8725 

16762 M REF 1~92 2111 2140 2313 2594 2700 :!899 3808 38J1 4151 4519 5027 5o4o 5o63 5154 
5~68 5290 5521:1 7254 7432 

16770 M Row t296 2415 2102 2761 2907 2920 3985 4160 41?0 51'45 5150 5187 5321 5454 5415 
5493 5585 688b 769Q 7727 

14 M BITS 1U03 6048 
3 M BOOL. 11099 3)99 3650 4475 4687 6040 '1589 f 332 
5 M CHAR 11100 il~72 6042 

17023 M CONE 
17004 M OEPR t580 5611 

20 M I.INT 1110~ 6052 
17020 M MR er 

5Q0006 M MREQ 13 13 1583 9911 10389 10516 
J5 M MSCW 11111Z 7731 so7o 8202 

500101 M OPEN 7 1 622 
167'4 M PRIM 1295 5185 5584 9048 9Q58 9066 
17001 M PROC t29J 2213 2215 2710 2901 3873 4647 4847 5023 5o38 5'463 5530 5550 5579 6484 

•2 M QUAD 11114 (t966 6972 698~ 6Y91 
500133 M READ 9 9 565 631:S 

u M REAi. 11101? l259 604'6 6844 
16776 M ROWE \297 2406 2704 2763 2909 2924 :5980 4162 4172 51~0 5152 51A9 5327 5456 54'7 

5495 6888 6934 7692 7729 7817 ?845 
500U.3 M SE:TP 11 11 655 
500000 M TERM 1~ 1.2 891 
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OCTAl.. SYMBOL. REFEHENCE:S 9Y A~TER NO, 

1 M vo10 11096 20 l,4 2188 2310 2316 3815 3931 4Q44 4051 517<; 6829 
t70l.2 M XFEH 2695 2796 2821 8838 

i6 MBYTES 111C14 60,0 
500105 MCL.OSE B 6 628 

,6 MCOMPL. 
16765 MDEREF" '581 5613 
17015 ME MP TY 2;90 2811 29U 8840 

500012 MJTJME 1.7 17 795 
i5 Ml.BITS 11107 6U56 
0 Ml.BYTS 11108 6058 
<>2 Ml.COMP 
22 Ml.REAL. 1110~ 6054 

52J4 M0DE4 1 1274 121g 1274 
500100 MOPE NS 1~ 14 659 

17037 MOTtil,.1; 
500005 MPAUSE ~ 6 482 

'o MP RO CV 1111; uo1 
66 MRBOOI. 

167,7 MSTRCT 1294 2064 21os 2770 2903 3867 4577 4584 5459 6866 1284 '1646 7664' 7682 7688 
i3 MSTRNG 11116 .JZ76 

2305 MTASK 450 60 450 07 
60 MTCB 60 60 416 HB 420 

500101 MT RU NC 16 16 672 
17007 MUN JON 1.298 2218 2106 2905 3815 5191 1197 5216 5220 5248 5406 5414 5583 

500134 MWR JTE 10 10 522 57;5 648 
40 NULi. 59 59 74 1~ 

17034 0 F'S ~955 5705 
16515 0 IS 5783 3613 !5783 
16641 0 L.L 5786 ~921 4791 5786 
17031 0 MA 5666 5678 
16476 0 QP 5180 4930 5780 
16545 0 Tf" 5782 :1~56 4357 4484 5782 
167l5 0 8US 5789 '1'3 4194 '789 
165ff4 0 ETC 578.S OU 5783 
16714 0 f"IX 5189 •126 5789 
165iJ6 0 HIP 5781 5.S05 5589 5781 
16504 0 I.BL. 5780 ao9 3544 3574 J~89 3594 3941 4330 4414 4816 5676 5180 
16644 0 L.L.E 5786 3937 4815 3786 
1671.6 0 LWt; 5'189 '122 5789 
17026 0 MAX 3~H6 4416 
16773 0 MMI 
16572 0 NIL. 578.S 4615 5294 558b 5783 
16501 0 OPc 578() 4922 5780 
16762 0 REF" 
16770 0 RQW 
16732 0 sus 5781J 112,34 5789 
161a1 0 UPI:! 57BY 4124 5789 
16633 0 ASGN 578~ 3491 4719 5785 
165§0 0 CASE 578~ 4459 5782 
17023 0 CONE 3580 4418 



u1557 01 U5•2b•72 1A 1 1d0 AL..G".'lL..68 PAGE 316 

OCTAl. SYM801.. HH EHE1'4Ct:S 3Y AL. TF~ NU, 

16542 0 CONF 5782 3:::>'2 43'.:>3 57bi 
t67J1 0 ocius 5791 jY2d ,791 
16647 0 OEL,V 5786 4U50 5664 571j6 
17004 0 DEPA 
16512 0 OlSP 578U 9/2.S 57BQ 
16674 0 01..EN 578~ 3943 5788 
16746 0 osuts 5791 3"12.5 5791 
16671 0 EPOE 578/ 481~ 5787 
16660 0 EPDN 5787 .5"11; 4775 5787 
16666 0 EPDV 5787 4817 5787 
16727 0 F'l..EX 5781/ 4128 5789 
16523 0 GOTO 5781 5601 5781 
16537 0 HGEN 578~ 4094 4104 5782 
16600 0 ISNT 57BJ 361.1 5783 
16507 0 JUMP 5780 3,36 3570 358~ 3909 4366 4396 4410 4422 4464 4'468 4711 5662 5780 
16534 0 L,GEN 578~ 4097 4109 5782 
17020 0 MR er ~,38 3558 435Y 4368 4398 
166J1 0 MSCW 5784 4638 5784 
164 6 0 OTB'- 5779 S,498 5779 
16754 0 PRIM 
17001 0 PROC 
16743 0 RBUS 579U 41,53 5790 
166~3 0 RETN 5787 3930 4814 5787 
16716 0 ROWE 
16567 0 SKIP 5783 4670 5282 5587 5783 
166Q3 0 TRUE 578~ !~66 4681 5784 
16792 0 VL.WB 5788 4114 5788 8575 
16531 0 vo10 5782 5275 5586 5782 
16705 0 VUPB 5788 ~ll.6 5788 8579 
11oi2 0 Xf ER 
16636 OASGNf 578:> 3!;;19 3525 5785 
16740 OBOUNP 518Y 4.522 5789 
16553 OCASGN 578~ :5564 4362 5782 
16630 OOENOT 578~ 4746 5785 
16765 ODEREF' 
165a,5 OED ISP 578U 5126 5780 
17oi5 OE MP TY 
16510 OENTER s1eu 4653 4937 5780 
166i5 OERNGE 5767 4g26 5690 5787 
166Q6 OF'Al..SE 5784 3591 4679 5784 
16632 OF' OR MP 578~ 4724 5785 
166as OIOENT 578!) 4732 5785 
166i7 OIDNTE 5784 4714 5764 
166H OIDNTY 5784 4b97 5764 
17037 oorsi..e 1500 

3662 OPEN 616 616 8901 10011 10083 
40Q7 OPENS 656 656 8911 

34Q OREG 11;S 113 617 61S 619 622 625 628 
t65h QAS~CT 578.S 4:>86 5763 
16556 OSEI.CT 57BJ 4:>86 4591 5783 
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350 OSREG 119 119 659 
166!;2 QSRNGE: 5781 4022 5687 5787 
167>7 QSTRCT 
17007 OUN ION 
32~7 OU Tl 609 ''77 586 58t:I !)93 594 609 
32~6 OUT 60l:S 549 578 582 ~84 587 595 608 

16HJ OVEPTY 5788 43,.20 4205 5788 8~65 
16Jio OVNl,.W~ 5788 4118 5788 65ti.S 
16617 QVSEiCT 578b 4U2 5788 8571J 

5532 p T 146~ 1,438 1441 1450 104 1462 
52~6 p MT 1292 1~86 1287 1292 
5502 p Pl 1438 14.SB 1461 
5507 p P2 144.S 1443 1447 
53i16 p BUS 1341 1328 1341 
55jJ p PEF" 1463 1463 1534 
52,5 p MOO 1291 \iiZ59 1212 128.S 1291 
52~6 p MTE 1300 1287 1300 
561l5 p OCT 1521 1515 1521 
53Q5 p REP 1H6 1,;i?92 1316 
53i2 p Row 1321 U?96 1321 
53~5 p su~ 1340 \336 1340 
54;53 p UN1 1'400 1.$58 1400 
5434 p UN~ 1401 1401 1416 
54,4 p UN~ 1417 1389 1412 1417 
54,7 p UNT 1420 1396 1420 
5640 P CDEF" 1532 1511 1532 
5635 P CMOO 1529 1'16 1529 
55~6 P DEf"1 1466 1466 1482 
5537 P oer2 1467 1467 1479 
5550 p Df:F'J 1416 1412 1474 1416 
55'2 P DEr4 14'18 1410 1478 
55t4 Ii' DEF'5 He U 1468 14BO 
5563 I' D~,.E 1487 \484 1467 
55~2 P oen 1'48~ 1464 1469 1466 
5551 P DE:F'X 14'17 1463 1477 148!) 
52~6 P MERR 1~01 1299 1301 
52U P MOOE 125:-:> 1255 1374 1407 1435 1451 1530 1540 
56a1 P OCT1 152~ 1)23 1527 
5574 P PCT1 1496 1494 1496 
56~2 P PCTE 1516 1~18 1528 15Jl 1541 
5571 P PCTI. 149J 149J 1520 
5466 P PR 11 1426 1426 1430 
5471 P PR12 142Y 1427 1429 
5272 p PRJM 1305 1295 1305 
5473 P PRJT 1431 1425 1426 1431 
53~7 P PRQC 1346'! 1,29..S 1342 
53U P RE:FT 1320 1317 1320 
5317 P ROWE 1326 1297 1326 
5334 P ROWF 133Y 1329 1332 133/ 1339 
5325 P ROWl 1 :S3t! 1321 1326 1332 
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5463 p R p Al'~ 142..S 1'U8 14?3 
56!1>3 p STOP 1543 14'd 1495 154..S 1699 1043d 
5372 p STR1 136tj 1.S68 1393 
5415 p STR2 t.SB7 1.583 1385 138/ 
5424 P STRT 1394 1,..563 1394 
5645 PCDEF'1 1537 1, .s.3 1537 
56S2 PCQDEP 1542 1492 1493 1542 
5461 PCOMMA 1421 1323 1392 1415 1421 
5271 PMERRT 1304 1.so2 1304 
52a,3 PMODEl 1257 1257 1319 132~ 1331 1352 1360 
52H PMODE2 1261 1261 1265 
52~0 PMODE3 1262 1262 1275 
52a5 PMODE4 1267 1262 1267 
5236 PMODE5 121b 1273 1276 
5243 PMODE6 12e1 1277 1279 1281 
5245 PMODE7 128.S U66 1263 
55h PPCTBI. 14fHS 1488 57f>6 
5414 !»PMOO~ 1432 S,432 
5501 PPMTBI. 1437 1431 
53~4 PPR I MT 1J1' 1311 1313 131' 
54 4 PPRlNT 1424 1280 1301 1312 i316 1322 1327 !335 1347 1349 1353 !.362 1378 1386 1391 1395 

1414 1417 1424 1415 1483 1535 
53,2 PPR0C1 1353 1346 1353 
53~2 PPROCT 1361 1J48 1354 1361 
53J3 PROW IX 1338 1334 1338 
54~2 PS PACE 1424: t35Q 1379 1422 1536 
5660 PSTOPM 154ij 1546 1548 
53.4 PSTRCT 1362 1294 1362 
5426 PUN JON 1J9' 1298 1395 

26545 R A 974~ 9539 96to 9611 9637 9636 9640 '645 9648 9654 9661 9662 9663 9664 9742 
265~6 R 8 9743 ?550 9564 9566 9568 95'10 9572 9573 9680 96~5 96e6 9743 

H R 0 9139 10035 
26226 R G 9535 948.S 9509 9535 

u R s 91J6 9478 9479 9481 9485 9486 9504 9514 1003'4 
26763 R Al 9884 9757 9884 
27003 R A2 990U 9898 990o 
27oh R A3 9914 9906 9909 9914 
270~4 R A4 992~ 9925 9933 
27045 R A5 9934 9926 9934 
27065 R A6 9950 9948 9950 
270,7 R A7 9959 9959 9963 
27104 R A8 9964 9~56 9964 
271 '17 R AR 10023 9941 9945 1002.s 
27116 R AT 10022 9887 9891 9901 9937 9940 9944 9951 9954 10022 
265~6 R C1 9751 97~1 9804 9861 9869 
26562 R c~ 9755 9755 9765 9766 
26573 R C3 9764 9754 9764 
26602 R C:4 9771 9750 9771 9778 9779 
26610 R C5 9777 9770 9777 
26665 R C6 9822 9822 9829 
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26730 R c1 9857 ~tj'J 9857 
26733 R CB 9860 9tt56 9860 
267J7 R C9 9864 9864 9868 
26745 R CA 981U 9196 9818 9840 91:14.3 9847 9848 ~870 9885 9924 9938 
26746 R clj 9871 •s1u 9815 9816 9831 9839 98?1 
26747 R cc 98'12 9788 9795 9805 9828 9835 9842 '872 
26753 R CF 981(> 9746 9793 980.S 9876 
26750 R CN 9813 ,,53 9747 9820 9851 9854 9873 9897 9899 9947 9949 9952 9964 9973 9974 9915 

9976 10005 
267,1 R CR 9814 9845 9852 985t:t <J87 4 
267>2 R CT 9815 9tl57 9859 9875 
256lO R OE 9~10 ·~57 9264 9270 
25606 R ON 9269 •110 9210 9215 9211 924..S 9254 ~256 9263 9266 9269 
21212 R G1 10034 9706 10034 
26540 R GD 9137 9125 9128 91Jl:I 97J7 10035 10427 
26537 R GP 9736 9462 9508 9736 9738 
272l4 R GX 1003~ 9535 10036 
27203 R MP 10021 9551 9569 9802 9834 9838 9925 9936 9939 9942 9953 9965 9968 9979 9986 9998 

10006 10009 10027 10034 
26231 R 1..1 9~38 •538 10021 
26243 R L..2 954S '1~48 9641 
26334 R L.3 960> 9605 
26374 R L.6 9637 ?519 9622 9634 963? 9619 
26400 R L. 7 9641 9641 
26401 R L,8 96•2 9596 9604 9607 9642 9660 9667 9671 9694 9698 
264Q2 R I. 9 9643 ~643 
26536 R L.' 9735 9536 9548 9621 9690 9705 9735 10020 
26437 R L.X 9672 9672 9689 
271C!O R 51 9976 9976 
27145 R 52 9981 9981 10004 
27134 R S3 9988 9988 10003 
211•0 R 54 9992 9992 9999 
271'0 R S5 10000 9993 10000 
271i5 R S6 1oor.i:; 9984 10005 
27163 R S7 10011 10011 10015 
27170 R SB 10016 10012 10016 10019 
27205 R so 10029 9978 9981 998~ 998? 9990 9996 9997 10029 
27206 R Sf: 10030 9980 10002 1003U 
257'1 R AF'S 9354 6639 9354 9381 
267,4 R CAGl 9818 9753 9783 9878 
26762 R CBA 988;5 9841 9844 9846 9883 
26756 R CE1 98'9 9761 9811 9879 
26760 R ce2 9881 9752 9780 9789 9881 
265,0 R c,5 970 9108 9745 
267'j7 R Cf>1 9880 '768 9806 988U 
26761 R CP2 9882 ;751 9781 9784 9882 
25567 R DJG 9254 9172 9224 9244 9245 9254 
25422 R INT 9153 9153 
26404 R 1..10 964~ 9645 
26406 R li.11 9647 ?647 
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26424 R 1.-12 9661 96?1 9661 
264->o R l..13 966!:> ~66~ 

26500 R L.Al 970!:> 9646 Y705 
26503 R LA2 970ti 9708 97.34 
26524 R l,.A3 972' 972';; 9729 97.5'l. 
26534 R ~A4 973.S 9113 9727 973.S 
261J3 R i..oc 9416 9..S84 9420 9466 9476 
26466 R LX1 969, 9691 9695 
26470 R LX2 9691 9697 9704 
25611 R our 9211 915:; 9161 9166 9176 9179 9180 9182 9192 92t4 9220 9222 9221B 9230 9238 9260 

9V1 
25562 R RE1 92'4'1 9194 rno1 9232 9249 
255'13 R RE2 9250 9195 9204 9231 9250 
27211 R REQ 10033 fJl,5 9382 9410 9464 9474 94?8 9481 9485 9497 9501 95n6 9511 9525 9892 9895 

10033 10408 
254QO R RET 93,3!> $273 9135 
260iO R RGN 9401 9399 9401 
262i3 R ZER 9524 9480 9488 950, 9516 9524 104!.0 
256~7 R ACHl 9280 9280 9289 
25646 R ACH2 929!:> •V6 9295 
256~1 R ACH3 9306 9J06 9313 
257~5 R ACH4 9334 9334 9346 
257 5 R ACHD 9350 9297 9299 9327 9333 9350 
257;$3 R ACHP 9348 9~9, 9316 9322 9348 
257J7 R ACl-!T 935~ 9302 9;514 9320 9329 9330 9331 9352 
25n2 R ACHX 9341 '274 9294 9347 
25760 R Af Sl 9369 9369 
260~2 R Af SO 939~ 9.S57 9395 
2601.0 R Af SP 939.S 9355 9383 9386 9393 
260l4 R Af"ST 9397 ~366 9367 93bt:s 9J97 
260Q? R Af SX 9392 9;s54 9392 
27201 R BI Tl. 1002~ 9919 9921 10025 10399 10401 
27200 R BI TT 10024 9:>4Q 9586 9720 9748 9785 9Bo7 9922 10024 10402 
254i3 R 8001.. 93,46 9146 
26640 R C5,2 9801 9799 9801 
266•4 R C5,5 98t)' 9794 9805 
267Q6 R C6,4 9839 9832 9836 9839 
25414 R CHAR 91'47 1)14 7 
254~6 R CRL,f 9141 9141 
253 5 R EN fl 9132 9124 9132 
25391 R ENT2 9134 91.31 9134 
261•2 R HEAP 9499 9J17 9422 949'i 
261)1 R HGEN 949() 1603 9496 
25436 R JNU 916~ 9159 9165 
25441 R INT2 916t:S 9164 9168 
25445 R JNT3 91n 9172 91'74 
25455 R INT4 9180 9180 9183 
254h R JNT5 9184 9181 9164 
254~3 R INTX 9186 91~3 9186 
26237 R Ll,5 9544 9,44 9547 
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26254 R L£,1 9557 9557 9561 
26261 R L2,2 9,6/l 9,:;9 9~62 
26274 R L2,3 9,73 956 7 9,71 9,7..S 
26275 R L2,4 9574 9,49 9574 9611:$ 9644 
26332 R L2,5 960..S 9'92 9603 
26321 R L2 1 7 9594 9594 9599 9602 
26352 R L5 1 3 96111 9609 9619 
26360 R L5 1 7 962, 9625 9633 
26312 R L5 1 8 963' 9620 9635 
261.so R LGEN 9473 7600 9473 
26152 R LOCD 9491 9491 
261j1 R LDCP 9490 9490 9492 
26153 R L.OCT 94n 9492 
27207 R MTOP 10031 9'46 9756 9CJo5 9908 9910 9914 9920 10031 10393 10394 10400 
256~3 R OUTl:3 921.S ~165 9247 9272 9273 
25612 R oun 92'2 9154 9175 9191 9272 
25467 R REAL. 9190 9190 
26033 R RGNl 9412 9412 9415 
26045 R RGN2 9422 9419 9422 
26066 R RGN3 942..S 9421 9423 
260>7 R RGN4 9432 9427 9432 
26070 R RGN5 9441 9441 9450 
26111 R RGNA 9458 9403 9424 942S 9432 9458 
26105 R RGND 9454 9404 94J7 9454 
26104 R RGNF 945.S 9398 9400 941d 9453 
261lo R RGNP 9451 9402 9457 9459 
26103 R RGNS 9452 943,6 9426 9452 
26107 R RGNT 9456 9456 
26102 R RGNX 9451 9401 94J1 9451 
25564 R RTEN 9252 9203 9252 

27204 R SMAX l.0028 9479 9466 95oci 9502 9504 95o7 9510 9512 9514 9798 9800 9830 9934 9935 10008 
10028 10404 10416 

25464 R TL.VN 9188 9169 9188 
26281 R ZER1 953U 9530 9533 
26295 R ZERX 9534 9476 9499 9534 10409 
256i1 RACHEK 9214 6853 6907 7168 9274 
25734 RACHEi. 9349 9c96 9J32 9349 
25645 RACHKX 9294 '294 
25740 RACHT1 9353 9304 9309 9310 9353 
25736 RACHTP 9351 9298 9319 9351 
26011 RAFSEl.. 9394 •.s56 9394 
26013 RAFSTP 9396 ~.558 9385 9J96 
25421 RCHART 9152 9148 9150 9152 
25420 RCHARX 9151 9147 9151 
254l2 RCRL-fFC 914' ~143 9145 
254h ~CRl,..FX 9144 9141 9144 

3721 READ 629 629 1027 1010.s 
J2j5 RELS 607 ,55 602 604 607 

0 RE:LZEk 19 19 613 
25365 RENTER 9124 8246 9124 10431 
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26541 qGMARK 973b 9::>-Sti 9 738 

26206 RHEAPlJ 9,tY 9~1:,J 

2620':> RHEAPP 95113 9:>1B 9,20 
26207 RHEAPT 9520 9,20 
26204 RHGENP 951' 9496 9498 951/ 
26407 RL.U. 1 5 9641' 9~15 9577 9581 9648 
261>0 RI.. GE NP 948Y 947J 9475 948~ 

272~0 RMB ASE 1003~ ~582 9716 9192 9814 9886 99 02 ~915 10032 10329 10395 1n425 10433 
26U6 RPLGEN 9463 8216 9463 
26122 RPLGNP 9467 ~463 9465 946/ 
25477 RREAl..1 9198 ~198 9202 
25504 RREAL2 920.S 9199 9203 9206 9209 
25513 RREAl,3 9210 9197 9210 
25524 RREAL.4 92111 9212 9219 

- 255i6 RREAL.5 9221 ~218 9221 
25531 RREAL.6 9224 9224 9226 
25545 RREAl,.7 9236 •23.3 9236 
25547 RREAL.8 9231:) 92.35 9238 
25561 RREALX 924H 9190 9248 

Jao RREG 100 100 565 
261l2 RRGNTG 9459 9417 9459 
26106 RRGNTP 945~ 9405 9423 945:i 
260~7 RRHGEN 9400 1640 9400 
260l5 RRL.GEN 939H 7639 9398 
27202 RSHDlV 10026 •so1 9833 9831 9966 10007 10026 
26547 RSTMSK 9744 9642 9701 9744 

"o s AT 
100 s BY 
H6 s CT 
106 s oo 
2i4 s EQ 
2\j2 s GE 
234 s GT 
1~4 s IM 
1~2 s 1s 
236 s L,E 

1~4 s l,N 
2 0 s I. T 
286 s NE 

64' s OF' 11316 i5J38 3437 
tf4 s OP 

220 s OR 
1'6 s Pl 
132 s Re 
102 s TO 
216 s ANU 

62 s BAR 1131~ 3414 
,6 s BUS 

1~6 s cos 
162 s EXP 
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14 s f QR 

140 s INT 
42 s LOC 

130 s N 11 .. 
222 s NOT 
~2 s PER 
24 s REF 

202 s RND 
172 s SIN 
~2 s STR 
~4 s SUtj 

176 s TAN 
170 s ACQS 
i4 s ASGN 

174 s ASIN 
200 s ATAN 
u.o s BARF 11326 3419 
1'0 s BITS 
1•4 s BOO~ 
146 s CHAR 
1110 s CTAt:I 

30 s El TH 
0 s ERMl. 1129U i5168 
2 s ERM2 11291 i173 
4 s ERM3 11292 U78 
6 s ERM4 1129.S 3181 

~o s ERM5 11294 !432 
ai6 s n.ex 
16 s FROM 
70 s Hl:AP 

246 s INTP 
124 s JSNT 

20 s L.ONG 11296 1155 
46 s LPAR 11310~ .JQ99 :5365 

204 s L.RNO 
36 s MOOE 

n.o s MSGN 
240 s OVEf< 

3,2 s PROC 
206 s PSGN 
142 s REAL. 

>o s RPM-< 
(>6 s SE Ml 

126 s SK!P 
160 s SQRT 
112 s TRUE 
104 s WHL.E: 

16 s 9135 ~139 9471 9484 
212 SASTER 
136 SdLANK 
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242 SoOCLP 
152 SdYTE~ 

244 SCHARP 
~6 SCOLOl>J 1129/ .5455 
~2 SCOMMA 

3767 St:TP 649 b49 1649 284'1 
4002~0 SETSET 

114 Sf Al,.SI: 
246 SIB 611 21 87 69 
244 SIF 87 87 461 67~ 

12 SLIBRY 
2337 SPEC1 46:> 462 465 
2330 SPEC 460 61 46Q 464 467 469 471 

40 SPRlQR 
250 SHE ALP 
400 SREG 134 J,34 651 65~ 655 
2H SSLASH 
1!J4 SSTRNG 

2407 START 41'4 20 474 
100 STC!:3 6~ 61 414 

2406 STRT1 47J 473 474 
232 STTYF' 84 84 468 470 680 

34 SUN ION 
3261 SWAPC 611 592 611 

36071 T ~ 

37404 T c; 
36072 T D 
40067 T I: 
37406 T G 
37265 T 1 
37405 T L 
35243 T M 

3704 T t'll 

37oU T p 

370l2 T ~ 

37407 T T 
3705 T z 
360'11 T BE 
37404 T CE 
370~0 T OE 
400~7 T El: 
J74Q6 T GE 
37403 T IE 
37405 T L,E 
36010 T Ml: 
272J5 T MS 10054 9348 9393 94!l/ 10054 
374!14 T NE 
37011 T PE 
40066 T SU 
37264 T SI: 
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35241 T SK 
374'3 T TE 
352\}7 T WK 
40065 T ZE 
35220 T DEF 11t:t39 t.267 1478 1538 1869 2258 2268 2278 2286 2291 2319 2344 :?363 23?6 23'79 2538 

2628 2855 327Y JJ11 3327 3330 3352 4Q55 4503 4513 '4691 4700 47U 47:58 4754 
4661 4940 49~0 5978 6781 75o4 ?543 7555 7559 1919 8093 8818 9oeo 9006 9025 

3523J T ENU 11850 ,,,13 1597 
35296 T GEN 11845 5957 6130 7024 7099 7352 7359 7377 7378 7389 7393 7416 7864 7896 8927 8932 

8946 9037 90?>2 9089 9093 9~06 9113 
3521115 T bBL.. 11844 5920 5946 5941 5950 6952 6 55 7349 7J57 7852 7854 
352~0 T NUM 
212i1 T OCT 10040 ~974 2975 90Y 9606 10040 

5765 T OVF' 1628 1617 1627 1628 
212i5 T PTR 1003ij 2938 2947 2976 2977 6690 8132 9468 9470 9471 9635 1no38 10046 10047 10049 10050 

10051 10052 100!:>4 10055 10057 
60~0 T REG 164l, 1'62 1605 1606 1641 

21211 T RQitj 10042 2935 9619 9666 10042 
40066 T SOE 

3 T SET 
35242 T Sl(E 
352•0 T Wl<E 
352h T zzz 11846 6063 

5617 T Al NC 1574 1'72 1574 1593 
56~3 T AL.QC 1562 1122 11'1 1227 1562 1633 2048 2054 211~ 2195 2204 2229 2259 2269 2219 ~320 

2345 2385 2410 243? 2932 2962 3015 304 3280 3668 3800 3840 3952 4310 4708 
f 921 61J1 6669 6685 6707 6?23 6957 7856 B1J1 9053 

35214 T CODE 11843 1488 1496 3606 3665 3667 3669 3679 3783 3199 4935 •199 4298 4309 5600 5624 
5~38 

35223 T ITAB 11842 U34 1138 U46 ua1 1198 1210 1213 1223 1226 1230 1218 1384 1413 19"43 2093 3193 3264 901.~ 9073 
352*6 T MOOE 11837 125 1284 136 1377 1402 1•10 !455 1460 204'1 2&49 2Q58 2109 2H6 2138 21•• 

2200 2228 2249 2409 2417 2588 2597 2648 2688 2689 2694 2698 2734 2735 2738 
a7J9 2748 2772 2779 2794 2830 28:53 2835 2839 2842 2844 2869 2878 2885 2890 
2898 2916 2951 2970 2992 30o9 3Q18 3051 3Q53 3065 ~011 3500 3503 37U 3729 
3812 3824 4600 4603 4606 5042 5o45 5o65 5213 5225 54U 5434 5526 5548 6os.9 
6869 6814 6881 7628 7694 88J5 e846 8849 8814 9Q51 9054 

6oao T OVFH 1642 1613 1623 1636 1642 
2721J3 T PRQC 10044 10044 10420 
352a1 T PRQG 1184U 1876 2436 24:$11 2451 2495 2500 2501 2507 2510 2515 2S27 3121 3124 3323 !5316 

3424 3892 3912 J918 3934 3940 3973 4143 4382 4436 4443 4449 4784 7754 7976 
'788 

27240 T PTRT l.0057 BJ87 9489 9517 1005? 
35232 T SDEF 11849 4706 8863 
21222 T SKIP 10043 2942 Jo84 6692 6725 8140 8976 9591 10043 100"4 10045 1t:i439 

5742 T sovr 160Y 1256 1356 1311 1.373 1404 1406 1609 1666 1998 2008 22138 2691 2693 2758 2775 
2982 2967 2989 3057 3062 3111 3116 3440 3489 3543 3615 3906 4066 4265 4268 
4559 4665 509!::1 5133 5164 5172 5218 5227 5277 5284 5296 5302 5307 5316 5322 
5347 5352 5358 5400 5416 5438 5443 5449 6862 6i11 6813 7026 702• 7032 7Q35 
7U38 7Q41 7045 7048 7697 7700 7703 7863 7866 7869 7872 7875 7944 7949 7954 
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OCTAi- SYMbOL REFEKENC~S 3Y ALTER NU, 

8Q.56 ~041· 8Q46 8282 b517 8:>22 8551 9Q36 9o43 
35222 T STAb 11ij41 1117 1121 1131::! 1154 1159 1161 1167 1170 1175 1190 1202 120~; 1260 1JB1 1465 

1684 1694 1851 1860 2037 2090 2360 2531 2609 2808 3161 318H 3341 3357 3408 
3442 3447 3460 3472 3477 4523 ·H43 4751 4831 4966 9010 9Q7U 

6031 T TEMP 16H 1563 1565 160.5 1644 
35227 T TYPI: 11846 2927 2949 296u 2968 ~~ 0 0 2 3014 3019 3024 3Q29 3Q45 3050 3Q81 3086 6667 66?1 

6683 6701 6704 670:> 6708 6720 6'132 6736 6738 7414 A130 8142 884J 8853 8859 
6861 8982 8984 8~89 H991 8994 8996 

212ao T UL.EN 10041 3U92 9608 9650 10041 
35214 T WORK 11835 1626 1628 16.H 2006 2011 2042 2069 2127 2151 2179 2224 2236 2245 2297 2306 

2322 2756 2768 2791 2980 3026 3683 3834 3846 3877 3885 4263 42'1t 4539 4663 
4821 4885 5oh 5101 5515 6128 6132 6233 6287 6598 6600 6614 66'18 6684 6686 
Ho6 6709 6722 6724 6729 6742 6979 6998 1 0a3 7Q9J 7537 7951 7960 8024 8043 
8205 8284 8291 8527 6533 8560 8598 8667 

5754 T wovv 1619 \619 2016 2025 2029 2083 2103 21~8 2211 2252 2338 ~341 2422 2432 2444 2661 
2664 2737 2998 3780 3782 3787 37 0 3793 3963 4Q73 4078 4247 4251 4255 4257 
4260 4293 429/ 4302 4304 43o7 4534 4543 4546 4548 4551 4667 511' 5122 5129 
!1232 5502 5504 5507 5511 5514 1520 5917 6579 

27216 T WPTR 10039 9460 9461 949J 9494 9521 9522 9578 9739 9740 10039 
572!3 TALOCl 1~8'> i;s1 1586 1592 
sni2 TAL0C2 1593 \587 1593 
5724 TAL0C3 159:> 1595 1598 1599 
5731 TAl..0C4 1600 1,!>70 1600 

35217 TB OU ND 11838 2Q5J 2056 220.5 2209 2383 2394 240~ 2651 3839 3861 3950 3961 3910 7106 7747 
272150 TMSCWT 10049 8219 J.0049 

60150 TOVF'JC 1643 1611 1621 1639 1643 
3~0 TRREG l.32 132 668 669 672 

4044 TRUNC 667 667 8935 
352a,5 TS TACK 11836 \6j,6 1630 1636 5125 5229 5237 5253 5311 5330 5385 55o9 678'7 6788 7523 7533 

~535 7957 8060 8063 8065 852• 8562 8596 8671 
352U TS TART 11834 718 765 
35236 TT ABl.,.I: 1185~ 709 

2687 TTB1 543 !;43 550 554 556 
2615 TTB2 549 >44 549 
2743 TTB3 555 552 555 
26~3 TTB 539 539 1545 1960 9142 9149 9184 9246 
2614 TTBX 548 541 546 54tJ 

2ao TTY 82 82 507 5U 515 517 519 533 
2J4 flyB 86 86 97 504 505 
2h TTYf' 8~ 63 486 527 558 566 5'14 

276.7 TTYR 558 558 663 
212 TTYS I 90 9Q 466 

3013 TTY TR 5'4 563 571 514 
Joh TTYW 566 566 597 742 789 908 
4000 w OP 5807 4535 4887 5807 

20000 w BAI. 5803 3618 4233 4239 4244 5Q04 5103 1803 5805 
100000 w NI I. 5801 074 5010 5109 5801 5806 

40000 w PAR 5802 4~.30 5002 5:1,05 5802 5805 
10000 w VAC 5804 •010 5111 55'0 5804 
60000 W MUI.. T 580, U01 5805 5806 
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OCTAL SYMbOl.. RF:~~E~El"Ct:S 3V Al.TER NU 1 

200000 W SKIP 5800 4669 5010 5107 5800 5806 
3~0 wLoc 97 92 97 
311 WN 9ti 95 98 

760000 WOBJCT 580(> 3686 5806 
3d0 WREG 101 101 573 

3744 WRITE 63Y 639 8929 
400000 WVAbUE 5799 3755 4291 4682 4733 4747 5113 5621 5799 5806 

17441 z A 
17442 z B 
17443 z T 

4564 z F'G 9"4 940 946 96ti 974 
1135 z 1N 1'1 111 689 862 941 958 967 972 
4306 z bCD 808 791 802 80~ 
14~6 z BNF 186 187 188 883 
43,1 z BRE 843 204 843 
4345 z CON 8~9 ;i!OJ 838 839 
4064 z DDT 616 678 686 9lO 931 
4142 z DUM 10t$ 200 708 
4432 z ERR 892 ~09 210 211 701 755 832 834 840 861 892 954 963 
44~5 z f IN 89~ 62 705 724 739 771 786 805 842 858 880 889 894 895 
11~7 z lNB 11~ 111 112 17J 198 692 
1136 z INP 17':? 172 688 

4S7 z our l,68 168 691 731 744 778 180 791 799 814 827 900 902 904 981 990 
4132 z PAT 700 199 700 
1~0 z T Cti 6~ 62 476 

4335 z TRA 631 202 831 
'44QO z UN~ 866 Z05 866 
4567 Z ADDR 977 728 775 851 885 977 
43il2 z aco1 820 810 811 812 tj15 816 817 818 820 
43H Z BCDC 830 809 830 
43~3 Z BCDT 829 821 824 829 
45H Z BKST 933 178 933 
14;3 Z BPIT 182 181 182 849 
1500 Z BPMS 194 193 194 
43!;3 Z BREl 84!;) 845 859 865 
4363 Z BRE2 853 847 853 
4367 Z BRE3 657 tt52 857 
4312 Z BRE4 86Q *'44 860 
46i7 Z BREM 1001 687 1001 
4606 Z BSET 992 ij95 992 
1303 Z STAB 176 176 853 856 875 876 878 888 916 994 997 1002 1004 1009 1011 
46~6 Z BTL.U 1008 494 846 869 914 1008 
1447 Z BXED 1'8 178 922 
1451 Z CRL.f 180 179 180 726 773 794 897 
1507 Z CTAB 199 199 694 

455 Z DTCB 166 166 746 836 863 912 924 930 
4160 Z DuMl 7U. 722 745 7~3 
4170 Z DUM2 730 730 738 
4202 Z DUM3 74U 735 740 
1415 Z ERRM 191 190 191 89J 
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OCTA~ SYMtjQL. H F: ~ f k E I'll c t: s 3 '( ALTER NU 1 

44Jo z EXIT 890. ~07 890 
4442 z Fl N1 900 YOO 903 
4446 z FlN2 904 901 904 
4500 z F' l N3 930 i;15 930 
45&2 z GARG 940 700 704 7 0 d 712 716 754 758 763 833 843 857 866 879 940 950 

y'j'l_ 

4510 z LOOP 97b 1176 978 983 
461 z OUT8 170 168 169 171J 740 787 9n5 907 
4~0 z QUTP 16Y 169 690 743 790 

41;16 z PATl 704 704 707 
42io z RDUM 746 201 746 

4t2 z TEMP 16.S 163 703 7ob 711 715 721 722 732 736 751 757 762 768 769 7"19 
783 921 92d 

420 z TIME 79.S 208 793 
42~0 z TYPE 754 206 754 
44Q2 z UNB1 86ti 868 881 
HU z UNB2 87Y 879 866 
44io z UNB3 682 810 862 
4415 l UNB4 881 tS6 7 887 
45~5 Z WORD 975 733 975 
451it1 ZBINST 938 Y17 919 93H 
1504 ZBMESS 197 197 499 
14~2 ZBREAK 185 184 185 
4620 ZBREMl 100~ 1002 1007 
46,0 ZBSET1 994 994 1000 
•6~1 ZBTLUi 1009 87J 1009 1014 
15~3 ZCTABE 211 211 693 
4542 ZGARG1 956 956 962 
45$2 ZGARG2 964 960 964 
4562 ZGARG3 91"' 943 972 
45;J3 ZGARG4 949 945 949 
45•1 ZGARG5 95::> 946 955 
.,,6 ZGARG6 968 966 968 
4107 z,on, 6eo 680 
41$0 z,014, 680 680 
~091 z,015, 680 680 
4U4 Za076, 680 680 
45U z' 011, 930 930 

45!0 Za078, 930 930 
43 5 ZI. Tl ME en7 801 804 807 

4 6 ZRETRN 167 167 528 831 839 841 860 909 911 
:1.506 ZRPRAM 198 198 682 
4'3 ZTEMP1 164 164 720 727 752 767 774 927 935 

4304 ZTIMET 806 796 800 BOJ 806 
42i57 ZTYPEl 169 769 792 
42!i1 ZTYPE2 77'J 779 785 
4261 ZTYPE3 1e1 782 787 
4601 ZWR l Tl 987 987 991 
4517 ZWR ITE 98!) 725 772 7tJ 848 882 892 896 985 
4;4 zwTEMP 16!) 165 986 987 
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