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PREFACE

This publication provides customer logic of each of the major divisions
engineers and other technical personnel and (b) detailed descriptions of
with information describing the internal specific operations and routines
organization and logic of the FORTRAN IV within these divisions.

Syntax Checker. Publications that are
required for an understanding of the syntax

checker are: 3. A section describing the organization
of the FORTRAN IV Syntax Checker.
IBM System/360 and System/370 FORTRAN Program components (modules, control
IV_Language, Order No. GC28-6515 sections, and routines) are described
both in terms of their operation and
IBM System/360: Basic FORTRAN IV their relation to other components.
Lanquage, Order No. GC28-6629 Flowcharts are included at the end of

this section.

IBM System/360 Operating System: CRJE
Concepts and Facilities, Order No.

GC30-2012 4. A directory that helps the reader find
‘ named areas of code in the program
Related information is found in: listing, which is contained on

microfiche cards.

IBM System/360 Operating System:

CRJE System Programmer's Guide, Order 5. A section illustrating the layouts of
No. GC30-2016 tables and work areas used by the
syntax checker. These layouts may not
CRJE Terminal User's Guide, Order No. be essential for an understanding of
GC30-2014 ) the basic logic of the program, but
are essential for analysis of storage
CRJE Program Logic Manual, Order No. dumps.
GY30-2011 '
’ 6. A section containing diagnostic aids,
This manual consists of the following including debugging aids and general
parts: register contents during execution of

major routines.

1. An Introduction, which describes the

syntax checker as a whole, including 7. Appendixes, which provide system

its relationship to Conversational generation information about the

Remote Job Entry and to the Time syntax checker, an error code

Sharing Option of the System/360 message-originating routine cross

Operating System. The major divisions reference table, and a sample FORTRAN

of the program and the relationships language definition.

among them are also described in this

section. If more detailed information is

required, the reader should refer to the

2. A Method of Operation section which comments and coding in the syntax checker

provides: (a) an overview of the program listings. .
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Summary of Amendments Number 1

Date of Publication: May, 1971

Form of Publication: Revision GY28-6831-2

Metalanguage Descriptions Added
New: Documentation Only

Appendix D, describing the metalanguage for modules IPDTEE and IPDAGH, is included in
this edition.

Syntax Table Description Expanded
Maintenance: Documentation Only

The explanation of the contents of a syntax table in the Method of Operation section has
been updated for clarification.

Error Message Description Expanded
Maintenance: Documentation Only

The description of error messages in the Method of Operation section has been updated for
clarification.

Contents of Communications Area Altered
New: Program and Documentation

The first four bits of the communications region indicate whether the call to the Syntax
Checker is a first, intermediate, or final call.

Get-Character Routines Modified
New: Program and Documentation

The descriptions of the Get-Character routines in the Program Organization section have
been changed to indicate that those routines obtain characters from a work area.

Executive Module (IPDSNEXC) Descriptions Modified
New: Program and Documentation

The following information has been included in the Program Organization section:

® The Executive builds a statement character string in a work area.

® The Executive passes control to the Checker to check statements.

The following information has been included in the Method of Operation section:

® The parameter list passed by the Executive to the Checker (IPDSNCKR) contains an
additional entry.

. ® The description of the function of the Executive has been expanded for clarification.



Checker Module (IPDSNCKR) Description Modified
New: Program and Documentation

The description of the CKREXPON portion of the Checker has been modified to indicate
the setting of a type switch.

Error Message Text Changed
New: Program and Documentation

The text of error messages 104 and 105 in Appendix B has been revised to apply to both
free- and fixed-form source statements.

Miscellaneous
New: Program and Documentation

Throughout the book changes have been made to reflect the Syntax Checker’s operation
with TSO, FORTRAN G1, and Code and Go FORTRAN.

WKATINUE Table Replaced
New: Program and Documentation

The WKATINUE table has been replaced by the table WKATINU, which accommodates
free-form source statements.

Work Area Tables Expanded
New: Documentation Only

The tables describing the Syntax Checker Work Area (IPDSNWKA) and the work areas
which it comprises have been expanded to include the relative address of each field.

Editorial changes that have no technical significance are not noted here.

Specific changes to the text made as of this publishing date are indicated bv a vertical bar
to the left of the text. These bars will be deleted at any subsequent republication of the
page affected.
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This section provides general
information describing the purpose,
structure, and configuration of the FORTRAN
IV Syntax Checker, a component of 0S/360
Conversational Remote Job Entry (CRJE) and
of the Time Sharing Option (TSO) of 0S/360.

PURPOSE OF THE SYNTAX CHECKER

At the request of a terminal user, the
0S/360 FORTRAN IV Syntax Checker analyzes
input written for the E, G, G1, H or Code
and Go levels of the 0S/360 FORTRAN IV
language. Checking is requested via the
EDIT command and the SCAN subcommand of the
terminal command language. The FORT
parameter of the EDIT command specifies the
language definition level that is to be
used. The user's source statements may be
in a user library (CRJE) or OS data set
(CRJE and TSO), or they may be entered from
the terminal. These statements are checked
for errors on a single-statement basis.

Any error requiring cross-checking between
different statements, such as a reference
to a missing label, is not detected. Also,
within one statement each syntactical unit
is checked independently; e.g., function
definition arguments that are not unique
within a statement are not diagnosed.
Multiple errors in a statement can be
diagnosed only if the continued scan
through the statement does not depend on
any corrective action.

When an error is detected, a diagnostic
message is produced. Generally, a
diagnostic message produced when scanning a
statement for FORTRAN E will be the same as
the message produced when the same error is
found in scanning that statement for
FORTRAN G or H. However, there are
messages unique to a particular language
level. These messages diagnose, for
example, the use of features not supported
by a paticular level, such as the use of
FORTRAN G features not allowed in FORTRAN E
or H. :

Since the user receives error
diagnostics immediately and can take
corrective action, much compilation cost
and waiting time for a complete job
turnaround can be eliminated.

SECTION I: _INTRODUCTION

Structure of the Syntax Checker

The FORTRAN IV Syntax Checker which
consists of four modules -- IPDTEE, IPDAGH,
IPDSN, and IPDER -- employs a table-driven,
syntax-directed approach to checking
FORTRAN statements. The syntax of the
language is defined in two tables of
constants: module IPDTEE for FORTRAN IV
level E and module IPDAGH for FORTRAN IV
levels G, G1, H and Code and Go.

Module IPDSN, executing under the
direction of the syntax table selected by
the user, checks the source statements
entered for scanning. IPDSN contains two
logical segments that are coded in separate
control sections: IPDSNEXC, the executive,
and IPDSNCKR, the checker. These two
control sections use the same work area,
IPDSNWKA. The executive interfaces with
the environmental system to get source
statements and to issue error messages.
does not read statements from or print
messages at the terminal; all input/output
is performed by the system. Statements
read from the terminal are passed to the
executive in a chain of buffers;
diagnostics are returned to the system in
the work area. Other necessary information
is passed to the executive via a
communications area and an options word.
The executive builds a character string in
the work area from an input source
statement and passes control to the
checker. The checker receives pointers to
a syntax table and to the character string,
checks the statement, and, regardless of
whether an error is found, returns control
to the executive.

It

When an error condition is detected, the
executive passes control to the error
processor module, IPDER, which constructs
diagnostic messages.

The flow of program control and data
between the FORTRAN Syntax Checker and CRJE
or TSO is illustrated in Figure .1.

Syntax Checker and Configuration
Considerations

~ The FORTRAN IV Syntax Checker operates
as a separate component in the CRJE or TSO
environment. The checker operates on all
machine configurations supported by CRJE or
TSO and is entirely I/O device independent

Section I: Introduction 7



since all device interface is handled by
the environmental system.

At system generation time, an
installation specifies which syntax checker
modules, if any, are to be included on
LINKLIB (see Appendix A). When system
generation is completed and if the FORTRAN
IV Syntax Checker modules are to be
included, LINKLIB contains:

1. The IPDSNEXC load module, which
results from linkage editing IPDSN and
IPDER and which contains the syntax
checker's executable code; and

2. either or both definition table
modules, IPDTEE and IPDAGH.

At CRJE startup time, one of three
configurations may be selected. Included
in each of the configurations is the
executable IPDSNEXC module, 10,240(10.0K)
bytes, and a work area of 4096(4,0K) bytes
plus:

1. only fhe definition table for FORTRAN
E (IPDTEE), total size, 16,384(16.0K)
bytes, or

2. only the definition table for FORTRAN
G, G1, H and Code and Go (IPDAGH),
total size, 19,456(19.0K) bytes, or

3. both definition tables, total size,
21,504(21.0K) bytes.

At TSO START time, the Link Pack Area
may be set up to contain any, all, or none
of:

syntax checker executable code

syntax table for FORTRAN level E

syntax table for FORTRAN levels G,
H, and Code and Go

G1,

For a given TSO SCAN session, the user
requires a work area (in his region), the
checker executable code (in his region or
LPA), and one of the syntax tables (in his
region or LPA). Thus the user region
storage requirement depends upon the Link
Pack Area contents selected at START time;
the requirement could be 4.0, 6.0, 9.0,
14.0, 16.0 or 19.0K depending on the
contents of LPA,

The modules necessary for each
configuration must be resident on LINKLIB
after system generation is completed.
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Figure 1. FORTRAN Syntax Checker System Flow
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SECTION IT: METHOD OF OPERATION

This section contains:

e a description of the modules IPDTEE and
IPDAGH, which contain the FORTRAN IV
syntax definitions.

¢ a description of the syntax checker's
interface with the environmental
Systemc

¢ a detailed functional description of
the syntax checker modules IPDSN and
IPDER.

SYNTAX TABLES: A DESCRIPTION OF THE
MODULES IPDTEE AND IPDAGH

The syntax checker operates on the
source statements submitted for checking by
comparing them with a "syntax table." The
syntax table contains a description of all
the valid statements in the language being
checked. In the FORTRAN syntax checker,
there are two syntax tables: the IPDTEE
module is a syntax table for FORTRAN level

E, and the IPDAGH module is a syntax table
- for the G, G1, H, and Code and Go levels of
FORTRAN. This section explains how a
syntax table (such as IPDAGH) is created,
and how it is compared to the source
statement being checked.

This explanation commences with "What a
Syntax Table Describes." Then, "How a
Syntax Table is Created" gives a very
general description of syntax table
creation, defines a metalanguage, and
introduces the use of a metalanguage in
creating syntax tables. "The Metalanguage"
gives a general description of the
metalanguage used in creating IPDTEE and
IPDAGH. "The Form of Syntactic Lines" and
"Active and Passive Syntactic Lines and
Enclosing Lines"™ describe the type of
statements in this metalanguage, and the
form in which they are written. A detailed
description of the elements of this
metalanguage is given in Table 1. The
remaining topics assume a general
understanding of Table 1. "Elements in the
Definition Portion of Syntactic Lines"
divides the metalanguage elements in Table
1 into several classes, and explains how
some of these elements effect the scanning
of portions of the source statement. Then,
"Scanning the Syntax Table" explains how
the source-scanning metalanguage elements
interact with the other metalanguage
elements to control the scan of the syntax
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table. "Issuing Error Messages" describes
using the metalanguage to determine which
error message is issued if the source
statement contains an error. "The
Definition of a Simple Language" uses the
metalanguage to define a small subset of
FORTRAN, providing an example of the use of
the metalanguage. Finally, "Translation
from the Metalanguage to Assembler
Language" describes how the metalanguage
description is translated into a series of
assembler language DC's to form a syntax
table module.

Note: In this context, a metalanguage is

defined as a language used to describe
another language.

What a Syntax Table Describes

The complete syntactic description of a
language would be a description of every
character in every possible valid statement
in the language. However, the syntax
tables in the checker do not describe
everything that could be present in the
input stream of a FORTRAN compiler.

Rather, they describe statement portions of
the input lines (i.e., exclusive of
statement label and continuation symbols,
if present).

Another way to explain what the syntax
tables describe is to say that they
describe the forms permitted in any fields
to which the "get-character" routines have
access. These are the routines which
obtain characters from the character string
for comparison with a syntax table. If the
get-character routines were changed, the
checker could be used for input other than
a contiguous character string. For
example, the ‘get-character routines could
be tailored to obtain characters from text
fields of the records in an input buffer
chain. The checker is thus designed with a
high degree of independence from source
language definition.

How a Syntax Table Is Created

The syntax table for a language could be
written directly as a series of DC'sS in
assembler language. But it is also
possible to describe the language with a
metalanguage and then use the rules stated



in Table 1 and "Translation from the
Metalanguage to Assembler Language® to
convert the metalanguage description of the
language into the DC's. This approach was
used to create the IPDTEE and IPDAGH
tables. The metalanguage descriptions are
part of the comments in the IPDTEE and
IPDAGH source modules. Listings of the
metalanguage used to create the two tables
are included in Appendix D.

The Metalanguage

Table 1 describes in detail all the
elements of the metalanguage that was used
in creating the IPDTEE and IPDAGH syntax
tables. A broader view of using the
metalanguage to describe a complete
language is given here.

Note: For most of the elements in Table 1
the word "operator" can, and often does in
this description, replace "element."

The description of a language is
accomplished by writing a series of
syntactic lines, using the elements of the
metalanguage. The syntactic lines in the
definition of a language perform two
functions in addition to describing the
syntax of the language:

¢ They determine the order in which the
syntax checker will use the syntactic
lines in examining a statement
submitted for checking.

e They determine which error message the
syntax checker will issue if the
statement submitted for checking fails
to match the definition of the
language.

‘Strictly speaking, neither of these
functions is necessary for the description
of a language, so the operators and rules
which provide the functions can be
considered extensions to the concept of a
metalanguage. These extensions are
necessary when the definition is to be used
to analyze statements and diagnose those
found invalid. Throughout this manual, the
term "metalanguage" refers to the extended
metalanguage needed to provide ordering and
error message capability in addition to
language description.

The order in which syntactic lines are
used is not determined by the order in
which they are written, as it is in a
language such as FORTRAN. Instead, a
syntactic line is used when another
syntactic line refers to it. The only
ordering rule is that one particular
syntactic line is used first. This first

line will refer to other lines, and these
may in turn refer to further lines, and so
on. Theoretically, there is no limit to
the number of such levels of reference. 1In
addition, a syntactic line may refer to
itself. The self-reference facility is
very useful in describing expressions, for
example. In a properly written set of
syntactic lines, every line except the
first will be referred to by another line,
since no line (except the first) will be
used unless another line refers to it.

The Form of Syntactic Lines

Since the metalanguage description need
not be prepared in machine-processable
form, there are no rules about spacing,
continuing, or terminating syntactic lines,
and there is no limitation on their length.
(For legibility, conventions for these were
established for the metalanguage portion of
the comments in the source decks of IPDTEE
and IPDAGH.)

Each syntactic line consists of three
parts: a name, an equal sign, and a
definition portion. A syntactic line‘'s
name is a word which identifies the line so
that references can be made to it. - The
equal sign separates the name from the
definition portion of a syntactic line.

The definition portion is the part of the
line that actually describes source
characters. It uses the definition portion
metalanguage elements (see Table 1) -to
state the syntactic rules for valid
statements in the language being described.

Active and Passive Syntactic Lines and
Enclosing Lines

There are two kinds of syntactic 1lines,
active and passive. They differ in two
ways: the elements that can appear in
their definition portions are different,
and they are referred to in a different
manner. The first line of a language
definition must be an active line. the
IPDTEE and IPDAGH definitions consist
mainly of active lines, with just a few
passive lines.

An active line's definition portion may
contain any of the definition portion
metalanguage elements described in Table 1
except table definitions. Thus, the active
line's definition portiomn can express
alternatives, optional items, definite
iteration, indefinite iteration, and
literals; define error messages; use
operators and action codes; refer to active
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and passive syntactic lines; and state that
a statement type has been recognized and
that a form is no longer optional. An
active line is referred to simply by
writing its name in the definition portion
of a syntactic line.

A passive line's definition portion
consists entirely of one table definition.
Only literals, references to syntactic
lines, action codes, and zeros may appear
between the double quotes that enclose the
definition portion. The part of the
definition portion between the double
quotes is a group of pairs. The first
member of each pair is a literal, and the
second member is a syntactic line
reference, an action code, or zero, which
determines what is done if the source
characters match the literal. Passive
lines are referred to by a plus or a minus
followed by the name of the passive line.
Since a passive line's definition portion
is a table, references to a passive line
are often called table references. (See
the description of operators in Table 1 of
this section.)

The entire group of active and passive
syntactic lines defining a language is
enclosed by two lines with a special
format. These two lines are not considered
to be syntactic lines. The one which
precedes all the syntactic lines is
written:

SYNTAX active-line-name

where "active-line-name" is the name of the

active line which is to be used first.

This active line is called the first

_ syntactic line of the definition, even if
it is not physically the first syntactic

line. The last, which follows all the

syntactic lines, is written:

SYNTAX END
Because of these special uses of the word

SYNTAX it is not used as the label of any
syntactic line.

Elements in_the Definition Portion of
Syntactic Lines

The elements used in writing the
definition portion of both active and
passive syntactic lines can be divided into
two groups: those that describe source
statement characters, and those that do
not. The first group consists of the
following elements: N, M, L, D, A, K, S,
H, C, literal, not-literal, scan, scan-not,
the literals in a table definition, and
action codes. (Including all the action
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codes in this class is an arbitrary
decision, since an action code amounts to a
transfer out of the syntax table to the
executable routine corresponding to the
action code number. The executable routine

.could perform any function desired,

including the description of source
characters.) - All the other definition
portion elements described in Table 1
constitute the group of elements that do
not describe source characters.

Except for the scan, the scan-not, and
some of the action codes, all of the
elements that describe source characters
also can advance a source pointer. If the
next available source characters satisfy
the description expressed by the element, a
pointer in the get-character routines is
advanced. After the pointer is advanced,
the next available source character becomes
the one just to the right of the
character(s) which satisfied the element's
definition. The characters which matched
the element's definition are now
unavailable. The source pointer always
proceeds from left to right in the string
of characters accessible to the
get-character routines. However, the
syntax checker can save the source pointer
and can reset it to the saved value if
necessary. This ability to back up in the
source is required in the processing of
optional items and alternatives,

When an element that can advance the
source pointer examines source characters,
it produces a T (for true) -or an F (for
false). "Except for the not-literal
element, the T is produced when the source
pointer is advanced, and F when it is not.
The not-literal element produces F if it
advances the source pointer (that is, if
the literal is present in the source) -and T
if it does not advance the source pointer.
Action codes could be written to work
either way, but in the IPDTEE and IPDAGH
definitions all action' codes that can
advance the source pointer produce T if
they do advance the source pointer and F if
they do not. The scan and scan-not
elements never advance the source pointer,
but they do produce a T or an F. The scan
produces a T if the character it scans for
exists anywhere in the available source,
and an F if it does not. The scan-not
produces an F if the character exists
anywhere in the available source, and a T
if it does not. The action codes that do
not advance the source pointer also produce
either a T or an F when they are executed.

The elements that do not describe source
characters control the scan of the syntax
checker through the syntax table and define
error messages. These functions are
described in "Scanning the Syntax Table"
and "Issuing Error Messages".



Another grouping of elements that is
used later in this explanation is T/F
elements. The T/F elements are all the
elements that produce a T or F when the
syntax table scan encounters them. The T/F
elements consist of all the
source-describing elements, references to
active lines, and references to passive
lines. Active and passive line references
do not describe source characters.
However, because they are T/F elements, it
is often convenient to think of references
to active and passive lines as describing
source characters, even though the actual
description occurs in the definition
portion of the line to which reference is
made.

Scanning the Syntax Table

This description of the scan of a syntax
table is intended to aid in reading
metalanguage descriptions. The actual scan
of the table of DC's by the syntax checker
is not implemented exactly as described
here. However, the effects of the scan
described here and the actual scan are the
same, provided that the metalanguage
statements are properly translated into
DC's as specified by Table 1 and
"Translation from the Metalanguage to
Assembler Language."

Each time the syntax checker begins
checking a statement, it starts a scan of
the syntactic lines. This scan always
begins with the definition portion of the
first syntactic line. The scan proceeds
element by element, in left to right order,
in the definition portion of the syntactic
line, except when the scan encounters:

1. An "or" operator in a series of
alternatives ‘

2. A reference to a syntactic line
3. The end of an active syntactic line

4, A definite or indefinite iteration
operator

5. An active line element which produces
an F

The effect of each of these five cases
on the scan will now be described. 1In case
1, the fact that the scan reached the "or"
operator means that all the T/F elements in
the alternative that precedes the "or"
produced T's. Hence, one of the
alternatives described was present in the
source, and no further alternatives need be
tried. The scan therefore skips to the
first element after the right brace at the

end of the series of alternatives. (If the
last alternative is satisfied, the right
brace will be encountered instead of an
"or," and no skipping is necessary since
the normal left-to-right scan then passes
outside the right brace.)

In case 2 (reference to a syntactic
line) -the action that occurs depends on the
kind of line that is referred to. If it is
an active line, a process known as nesting
occurs. This consists of saving the
location of the reference to the active
line, and transferring the scan to the
start of the definition portion of the
named active line. References to passive
lines operate differently depending on
whether a plus or a minus precedes the
passive line name. In either a plus or a
minus passive line reference, the scan
passes from left to right through the
literals in the passive line's table. This
scan of the literals stops if one of the
literals produces a T, or if all the
literals are scanned, meaning that they all
produced F's.

e A minus passive line reference produces
an F if the scan stopped because a T
literal was found, and that T literal
advances the source pointer. The
source pointer is not advanced, and a T
is produced by the minus passive line
reference, if all the literals produce
F's. The element following a T literal
is not used in a minus passive line
reference.

e A plus passive line reference produces
an F (and does not advance the source
pointer) if all the literals produce
F's. If the table scan is stopped by a
T literal, the source pointer is
advanced beyond the corresponding
source characters, and the element just
after the T literal is used. If this
element is an action code, an active
line reference, or a plus or a minus
passive line reference, the effect is
the same as if the T literal and the
element after it were substituted for
the plus passive line reference in the
active line which made the reference.
If the element after the T literal is a
zero, the substitution would be just
the T literal; hence the plus passive
line reference just produces a T and
advances the corresponding source
pointer.

Note that if a literal occurred more
than once in a table, the left-to-right
scan through the table would always produce
a T for the leftmost occurrence of the
literal when the source matched the
literal. Since only the first occurrence
can have any effect, multiple occurrences
of a literal are considered erroneous. A
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further consequence of the left-to-right
scan of literals is that if any literal
begins with the characters of another
(shorter) literal, it must be placed to the
left of the shorter literal. If this were
not done, source characters which matched
the longer literal would produce a T with
the shorter literal, and the longer literal
could never produce a T. Provided that
these precautions are observed, any
reference to a passive line could be
replaced with a reference to an equivalent
active line. The equivalent active line
will be different for plus references than
that for minus references. For example,
assume there is a passive line:

TABLE = " '1' $1 '2' TWO '3' +THREE
*4' .-FOUR '5' .0 "

where action code 1, active line TWO, and
passive lines THREE and FOUR are defined
elsewhere. Every reference to +TABLE could
be replaced by a reference to PLUSTABLE,
which would have to be defined:

PLUSTABLE = < '1':$1 | '2' TWO | "3 +THREE
| *4* -FOUR | *5':>

and every reference to -TABLE could be
replaced by a reference to MINUSTABLE which
would be defined:
MINUSTABLE = 1'1' 1'2‘ 1'3' 1'4' 1'5'

" These two active lines advance the
source pointer past the same source and
produce the same T/F result as their
passive equivalent. Their effect on the
syntax table scan would be equivalent (but
not identical) to that of the passive line.
Passive lines, then, exist to increase the
syntax checker's execution speed. They are
usually faster than the equivalent active
line when there are four or more literals.
They can also reduce core storage
requirements, since they can replace two
active lines when both plus and minus
references are needed to define the
language.

Case 3 (the end of an active syntactic
line) causes the syntax checker either to
return to a "definition-satisfied" routine,
or to "T-unnest" to the line that referred
to the line that just ended. If the line
that ended is the first line, or if the
scan encountered a statement commit on that
line, the definition-satisfied routine is
invoked. If no messages have yet been
issued, the definition-satisfied routine
will issue an "invalid or excess source
characters" message if any nonblank source
characters remain available. If the line
that ended was not the first line, and if
no statement commit on that line has been
scanned, T-unnesting occurs. T-unnesting -
consists of 1) producing a T for the
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reference which nested to the line just
ended, and 2) transferring the scan back to
the line containing that reference. The
scan then continues with the first element
to the right of that active line reference.

In case 4 (definite or indefinite
jteration) the scan is restarted at the
first iterated element, except when the
iteration limit of a definite iteration is
satisfied. The right parenthesis after the
iteration operator and its matching left
parenthesis enclose the iterated elements.
The first iterated element is the one just
to the right of the enclosing left
parenthesis. The first time the scan
passes into the iterated elements, it
passes over the left parenthesis enclosing
them. - This sets an iteration count to
zero. Then every time the iteration
operator is scanned, one is added to this
count. This count is kept for indefinite
as well as definite iterations so that an
action code can test it. For definite
iteration, the scan is not restarted if the
iteration count equals the iteration limit.
In this case, the scan is transferred to
the first element after the right
parenthesis which encloses the iteration.

In case 5 (an active line element which
produces an F) the effect on the scan
depends on the location of the element
producing the F, and on whether the checker
is committed to finding source to match
that element. If the syntax checker is
committed, an error message will be
produced. Discussion of this case is
deferred to "ISsuing Error Messages", which
also explains how to commit the syntax
checker. When the syntax checker is not
committed, the effect on the scan depends
on whether the F-producing element is or is
not enclosed in parentheses or braces. In
determining whether an F-producing element
is enclosed in parentheses or in braces,
the syntactic line containing that element
is the only one considered. If the
F-producing element is within nested braces
and parentheses, the effect on the scan is
determined by the innermost braces or
parentheses enclosing that element.
in the metalanguage line:

Thus,

EXAMPLE = A (B<C | DC(CE) >) F

A and F are not enclosed by braces or
parentheses, B and E are enclosed by
parentheses, and C and D are enclosed by
braces.

The rules given below describe, for each
place it could occur, how an F-producing
operator affects the scan when the syntax
checker is not committed. Each rule
describes only the immediate effect on the
scan. To determine the total effect, these
rules are applied as many times as



necessary. An example of their repeated
application is given after the rules are
stated.

e If the F-producing element is not
enclosed by either parentheses or
braces, F-unnesting occurs.

F-unnesting consists of 1) producing an
F for the reference which nested to the
line where the F was produced, and 2)
transferring the scan back to the line
containing that reference.

e If the F-producing element is enclosed
in parentheses, any advances of the
source pointer during the current scan
of the parenthesized elements are
canceled by restoring a saved source
pointer, and the scan skips to the
first element after the right
parenthesis. 1In effect, the
parentheses and the elements they
enclose act as a single element which
produced a T. Thus, in the current
scan of the parenthesized elements, the
source pointer is unchanged, and no
failure occurs if the optional form is
not present in the source characters.

e If the F-producing element is enclosed
in braces, any advances of the source
pointer in the alternative which
contains the element are canceled. The
scan then skips to the first element of
the next alternative, if there is one.
If the F occurred in the last
alternative, the entire series (from
left to right brace) acts as a single
element that produced an F, which is
treated as described by the preceding
rules.

For the examples, assume that these two
lines are written to describe a name,
optionally followed by a plus or minus
foliowed by a number:

N ( LINEB )
< '+ | -'>K

LINEA
LINEB

Suppose now that these are the first
available source characters when nesting to
LINEA occurs:

A-B
SIX*3

Example 1:
Example 2:

In example 1, the N on LINEA advances
the source poirfter beyond the A and then
the reference to LINEB causes nesting to
LINEB from LINEA. The first alternative on
LINEB produces an F, so the second
alternative is tried, and succeeds,
advancing the source pointer beyond the
minus sign in the source. Since the first
available source character is now the B,
the K operator fails, and F-unnesting back
to LINEA occurs. The reference to LINEB on

LINEA has therefore produced an F, but
since it is in parentheses, all that
happens is that the source pointer advanced
by LINEB is backed up, and the scan passes
to the end of LINEA, which causes
T-unnesting to the line which referred to
LINEA., Thus, the reference to LINEA only
advanced the source pointer beyond the A.

In example 2, the N on LINEA advances
the source pointer beyond the SIX, and then
nesting to LINEB occurs. On LINEB, the
first alternative is tried and fails, so
the second (and last) alternative is tried.
This too fails, so the set of alternatives
acts as a single F-producing element,
producing F-unnesting to LINEA. The F in
the parentheses on LINEA acts just as in
example 1, with the result that the
reference to LINEA advanced the source
pointer beyond the characters SIX, and
produced a T.

Issuing Error Messages

The error messages issued by the syntax
checker can be divided into two classes:
explicit and implicit. The difference is
that message codes corresponding to the
explicit messages are actually written in
the syntactic lines, while the message
codes for implicit messages are internal to
action codes and operators and do not
appear explicitly on the syntactic lines.

Explicit Error Messages

For an explicit error message to be
issued, two conditions must be satisified:

e Some element must produce an F

¢ The syntax checker must be committed
when the F is produced.

If these two conditions are satisfied,
the "current message" is issued. The
current message is the error message
corresponding to the current error code on
the line where a committed element produced
an F. The current error code is either the
last one scanned on that line, or, if none
has been scanned, is determined as
explained below.

When the syntax checker begins checking
a statement, a default message, "System or
Syntax Checker Failure", is the current
message for the first syntactic line.
message, oOr the current message on any
active syntactic line, is replaced by a new
current message for the syntactic line

This
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whenever the scan encounters another error
message (i.e., an asterisk followed by the
code for that message) on that line.

When nesting to an active line occurs,
the current message on that line is set
from the current message on the line from
which nesting occurred. This message may
be appropriate for the entire line to which
nesting occurred. If it is not, the
definition portion of that line is written
so that, as the scan proceeds through the
line, the current message is redefined
whenever another message would be more
appropriate. ’

In the case of unnesting, the current
message on the line to which unnesting
occurs remains the same as it was before
nesting. Thus, there is no need to
reassign that message, even though the line
from which unnesting occurred might have
redefined its current message many times.

Note: Except for this "restoring of
current error message on unnesting," any
reference to an active line could be
replaced by writing the definition portion
of that active line in place of the
reference to it. Because of the error
message restoration, such a substitution
would have to be followed by the error
message to be restored if the substituted
definition portion redefined the current
error message. By rewriting any passive
lines as their active equivalent(s), and by
then making the substitution just
described, any syntactic definition could
be reduced to a single active syntactic
line. However, if this were done with a
definition in which any line refers either
directly or indirectly to itself, the
resulting active line would be of infinite
length.

The second requirement for issuing the
current message is that the syntax checker
be committed. The checker becomes
committed whenever the scan of the syntax
definitions encounters a slash(/) or a
colon(:). The appearance of either of
these two operators signifies that the
definition is no longer optional at this
point and that any subsequent failure to
satisfy the definition constitutes an error
in the source statement. These operators
are also called "local commit" (/) and
"statement commit" (:) in the discussion
that follows. The effects of the statement
commit described here are in addition to
its effects described in "Scanning the
Syntax Table." However, braces or
parentheses alter syntax checker commitment
according to the following rules:

e When the scan encounters a left brace

or a left parenthesis, any commit in
effect is suspended until the scan
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passes outside the corresponding right
brace or parenthesis, at which time
that commit is again in effect. Thus,
elements in braces or parentheses
cannot be committed by a commit outside
the braces or parentheses.

e When a local commit is in effect within
braces or parentheses, its effect is
terminated when the scan encounters an
"or", a right brace, a definite or
indefinite iteration operator, or a
right parenthesis.

within braces, or within parentheses
without iteration, the statement commit
remains in effect when the scan
encounters an "or", a right brace,
right parenthesis.

or a

¢ When a statement commit is in effect
within parentheses with iteration, it
acts like a local commit within the
parentheses. However, the statement
commit remains in effect when an
uncommitted F-producing element or a
satisfied iteration count transfers the
scan outside the parentheses.

e Any commit in effect when nesting
occurs, causes a local commit to be in
effect when the scan of the referenced
line begins.

e If a local commit is in effect when
unnesting occurs, it remains in effect
on the line to which the scan returns
in unnesting. (Unnesting cannot occur
when a statement commit is in effect.)

These rules state that a commit in
effect outside a series of alternatives
does not commit any element within the
braces. However, if none of the
alternatives is found in the source, the
braces and all the elements they enclose
act as a single F-producing element. So if
a commit preceded this F-producing element,
the current error message is issued.

After it issues an error message, the
syntax checker takes one of two actiomns:
checking of the statement is terminated, or
checking is continued. If the message code
for the current message was an odd number,
or, if no more nonblank source characters
are available, termination occurs. If the
message code was an even number, and if
nonblank source characters remain
available, checking is continued by
changing the F which caused the message to
a T. The syntax table scan then proceeds
as though the F had not been produced. The
source pointer is not changed when the F is
changed to a T.



Each message is assigned two message
codes: an even number and the next higher
odd number. This allows a given message to
be issued either with or without
termination, whichever is more appropriate
for a given situation.

Implicit Error Messages

Implicit error messages are the error
messages issued by the ¢, H, K, N, and S
syntactic elements and by the action codes
which issue messages. The implicit error
message codes are defined in the coding of
the routines which interpret these
elements, and therefore cannot be altered
by anything written on a syntactic line.
Some of the implicit messages will not be
issued unless the element which can issue
them is committed; others are issued even
if the element is not committed. Some
elements can issue more than one implicit
message. Termination of checking can occur
after an element issues its implicit
message(s). When termination does not
occur, the element which issued the
implicit message(s) produces a T.
the implicit-error-message elements
described in this manual can cause the
checker to become committed. The
descriptions of these elements should be
consulted for specific details about the
implicit error messages associated with an
element, and about its effect on the source
pointer.

None of

The Definition of a Simple Language

The syntactic description of a subset of
FORTRAN is given in Figure 2. Appendix C
provides the assembler language equivalent
for this subset's description. The subset
consists of these types of FORTRAN
statements: DO, arithmetic assignment,
CONTINUE, unformatted READ and unformatted
WRITE, both with required I/0 lists, STOP,
and END. Logical constants and operators,
complex constants, relational operators,
subscripts, function references, implied
DOs in I/0 lists, variable names as DO
parameters, variable names as data set
- references numbers, and digit strings after
STOP are not permitted in the statements of
this subset. The subset does permit mixed
mode, parenthesized expressions. The
FORTRAN subset was chosen because its
metalanguage description, although short,
illustrates many of the metalanguage's
facilities. Thus, the subset described in
Figure 2 is not intended to be a practical
programming language. The action codes and
error message codes of Figure 2 are the

.reached,

same as the ones described more fully
elsewhere in this manual.

SUBSET, the first syntactic line of the
subset definition, determines the overall
strategy in scanning statements. It first
defines "Unrecognizable Stmnt or Misspelled
Keywd" as the message to be issued if all
its alternatives fail, and then gives as
alternatives the general classes of
statements in the subset language. (In
this discussion, "fail" is equivalent to
"produce an F", and "succeed" is eguivalent
to "produce a T.") The ordering of these
alternatives is important to the correct
and efficient operation of the syntax
checker, so the reasons for the ordering
shown are described in some detail. The
most commonly used statement in FORTRAN is
the assignment statement. For efficiency,
then, a source statement should first be
checked as a possible assignment statement.
However, FORTRAN permits assignment
statements such as:

DO3I=16

Therefore, if assignment statement were
tried first, no commit could be written in
the definition of assignment statement
until the checker had determined that a
comma did not follow the first operand
after the statement's equals sign. To
permit an early commit in assignment
statement checking, the first alternative
tests whether the statement begins with
"DO", and nests to DO if it does. The
reference to DO will fail if the statement
is not a DO statement, and then assignment
statement will be tried. If the statement
does not begin with "DO", the literal in
the first alternative will fail and the
scan will skip to the second alternative
without nesting to DO.

The second alternative of SUBSET
describes assignment statements. If it is
the statement is not a DO
statement, but could be either an
assignment statement or one of the
statements beginning with a keyword. Since
some FORTRAN keywords are longer than six
characters ("CONTINUE" being the only one
in the subset), it is not appropriate to
use the N operator in the second
alternative. The N operator would issue a
"name too long" message for any of the long
keywords. Instead, the M operator, which
issues no error messages, is used. This
operator will fail if it encounters a long
keyword (or a name too long) so that the
third alternative of SUBSET, which refers
to a table of the keywords, will be tried
before an error message is issued. If the
characters which caused M to fail actually
are a long name (or a misspelled keyword),
instead of a keyword, the reference to the
table of keywords will also fail. Then the

Section II: Method of Operation 17



r
| SYNTAX SUBSET
|SUBSET = #3 < 'DO' DO | M ASSIGNMENT |
| +KEYWORD | N ASSIGNMENT>
|[DO = § N  *=' -OPERATOR K $100 *,* :
] *4 -OPERATOR K $100 ( *,' /
' -OPERATOR K $100 )
" l*l 0 [ ey ) 0 I*_*' 0 l*.l 0 ll!:o L]
*=¢ ; %7 EXPRESSION

|
|OPERATOR =
| ASSIGNMENT =

|EXPRESSION = ( < "4' | *=' > ).
| OPERAND *55 ( +OPERATOR / OPERAND ... )
| OPERAND

| KEYWORD

<N | K| "' 7/ *7 EXPRESSION *12 *}' >
" 'CONTINUE' 0 'STOP' 0 'READ' INOUT

| *WRITE' INOUT 'END' $300 "

|INOUT = : #30 '(' *27 K $105 *12 ')* %58 IOLIST
JIOLIST = N ( ',' / N ...)

wn

1

|

|

|

|

|

|

|

|

i

|

|

|

|

;

| SYNTAX END |
k -—— i
| Exror Messages Used in the Subset Definition |
| |
| Message Code Message Text |
| 3 Unrecognizable Stmnt or Misspelled Keywd |
| 4 Unsigned Integer Expected l
| 7 Expression Expected |
| 12 ) Expected |
| 27 Data Set Ref Number Expected |
| 30 ( Expected . |
| 55 Operand Expected in Arith Expression |
| 58 I/0 List Item Expected |
— |
|Action Codes Used in the Subset Definition |
I |
| Code Action o
| 100 produces T if the preceding K operator was satisfied by a nonzero |
| integer constant. Otherwise, when a commit is in effect a message |
| "nonzero integer expected" is issued, but when a commit is not in |
| effect an F is produced. |
| 105 similar to 100, but the constant must be in the range 1-99 inclusive |
| and the message is "data set ref number expected". |
| 300 produces T if label and continuation fields are blank. Otherwise, |
| when a commit is in effect a message "END requires blank label § |
| contin fields" is issued, but when a commit is not in effect an F is |
| produced. |
L J

Figure 2. Metalanguage Definition of a FORTRAN Subset

fourth alternative, which again describes
assignment statements, is tried. The
fourth alternative uses the N operator,
since the fourth alternative cannot be

integer. As explained previously, until
the comma after the first parameter is
found, the statement could be an assignment
statement beginning with "DO". So the

reached if the statement is a valid keyword
statement.

The line labeled DO is nested to after
the source pointer has been advanced past
"DO" in the source, and therefore describes
the syntax of a DO statement to the right
of the "DO". The sequence

-OPERATOR K $100

is used to describe the DO parameters. The
minus reference to OPERATOR fails if an
operator precedes one of the parameters.
The K advances the source pointer beyond
the parameter, and then action code 100
fails unless the parameter was a nonzero

18

commit on DO must beé after the literal
which advances the source pointer past that
comma. The third parameter of a DO
statement is optional and is therefore
enclosed in parentheses. If, however, a
comma appears after the second parameter,
the third parameter is required. The
commit after the literal comma in the
parentheses reflects this fact.

OPERATOR is a passive line describing
all the arithmetic operators in FORTRAN.
It illustrates the general principle that
if the same source characters could match
more than one of a table's literals, the
longer literalk must appear first in the
table. In this instance, both the '"#' and



the '##*' in the table would match two
asterisks in the source. If the '#°'
appeared first in the table, it would
advance the source pointer beyond one of
the two asterisks in the source, leaving
the other one available. It would never be
possible for '#*#*' to succeed if '#*°'
appeared first.

The order of the alternatives on the
first syntactic line permits a statement
commit in ASSIGNMENT if an equals sign is
the first available source character when
the scan nests to ASSIGNMENT. The
remaining source must satisfy EXPRESSION,
or the checker will issue message 7. An
EXPRESSION is defined as an optional plus
or minus sign followed by at least one
OPERAND. This may optionally be followed
by any number of OPERATOR OPERAND pairs,
with the presence of an operator requiring
an operand. Message 55 is in effect all
during this indefinite iteration to .
diagnose the absence of an OPERAND after an
OPERATOR. An OPERAND is either a name, a
numeric constant, or an expression enclosed
in parentheses. 1In the last case, OPERAND
nests to EXPRESSION, and then EXPRESSION
nests again to OPERAND as many times as
required to advance the source pointer
beyond the expression in' the parentheses,
finally unnesting back to OPERAND to
advance the source pointer beyond the
matching right parenthesis in the source.
At any of these nestings another left
parenthesis may cause the process to be
repeated. Even though EXPRESSION is, in
this process, indirectly referring to
itself, no difficulty arises. A line may
directly or indirectly refer to itself
because 1) the syntax table is not modified
in any way as it is scanned, and 2) the
processing required in these
"self-nestings" is exactly the same as that
for any nesting.

KEYWORD is a passive line with literals
for all of the subset's keywords. If the
statement is a STOP or CONTINUE, the plus
reference to KEYWORD produces a T in the
third alternative of SUBSET, causing
checking to terminate with no message
except, possibly, an "invalid or excess
source characters" message. If the first
source characters are READ or WRITE,
nesting to INOUT occurs, reflecting the
fact that the syntax for these statements
is identical after the keyword. In the
case of END, action code 300 fails if the
END statement was labeled with a number,
since labeled END statements are not
permitted in FORTRAN.,

INOUT describes input/output statements
to the right of their keywords in a
straightforward way. Action code 105
checks the data set reference number for
proper range. Message 58 is in effect all

during the scanning of IOLIST since no
message is defined in IOLIST. The
input/output lists consist of at least one
name, optionally followed by any number of
names separated by commas.

Translation from the Metalanquage to
Assembler Language

With one exception, namely, the equals
sign separating a line's name from its
definition portion, every element in a
metalanguage syntactic line has an

-equivalent in the assembler language coding

of the syntax table. The name portion of a
syntactic line is translated to:

symbol EQU *

The symbol naming conventions are explained
in "Symbol Conventions." BAll the elements
in the definition portion of the syntactic
line are translated. Some elements are
represented by just a one-byte code; other
elements are represented by a one-byte code
followed by one or more parameters. These
parameters can be displacements (pointers
to other elements in the current syntactic
line or to other syntactic lines), length
factors, literals, etc. The translation
formula for each of the elements is
contained in Table 1, Metalanguage Elements
and Assembler Language Equivalents.
Appendix C illustrates the translation of a
sample metalanguage definition. The
translation formulas follow symbol and
displacement conventions, which should be
understood before using Table 1 to perform
a translation from the metalanguage to
assembler language.

Symbol Conventions

Within the assembler language coding of
the IPDTEE and IPDAGH modules, nine types
of symbols are used. The first type of
symbol is the label assigned to the control
section. This label is the name specified
as the active line name written after
SYNTAX in the first statement in the
meta-language definition. This active line
name is also used as the operand of each
module's END instruction.

The remaining eight types of symbols are
distinguished by their first three
characters, which may be any of the
following: LIN, BRC, PAR, ALT, TAB, COD,
ACT, and DEF. The symbols starting with
LIN, BRC, PAR, ALT, and TAB have their
three-character mnemonic followed by a
five-digit numeric, which starts at 00001
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and which is incremented by one when a
unique symbol of the particular type is
needed. For each syntactic line (both
active and passive) in the definition,
there is a LIN symbol, which is used in the
coding every time that the syntactic line
is referenced. The LIN symbol is created
the first time a reference is made to a
syntactic line, whether it be on the right
or the left side of a syntactic line's
equal sign. The label LIN00001 is assigned
to the assembler coding for the first
syntactic line to be used when source
statement scanning begins.

There is a BRC symbol for each right
brace, >, in the definition. Each time a
left brace, <, is encountered, a BRC symbol
is created for the corresponding right
brace.

There is a PAR symbol for each right
parenthesis,), in the definition. Each
time a left parenthesis, (, is encountered,
a PAR symbol is created for the
corresponding right parenthesis.

There is an ALT symbol for each
alternate operator, |, and for each right
brace in the definition. Each time a left
brace is encountered, an ALT symbol is
created for the first alternate operator.
Each time an alternate operator is
encountered, an ALT symbol is created for
the next alternate operator, or, if there
is no next alternate operator, for the
right brace which ends the series of
alternatives.

There is a TAB symbol for each passive
line (table line) in the definition. The
TAB symbol is the label of the byte that
contains the length of the longest literal
in the passive line.

The COD and ACT mnemonics are followed
by a three-digit numeric. There is a COD
symbol for each unique error code, *n, and
an ACT symbol for each unique action code,
$n, used in the definition.

There is a DEF symbol defined for each
of the metalanguage operators and for the
end-of-syntactic line indicator. Following
the characters DEF there are a maximum of
five characters used to specify particular
operators, for example, DEFITDEF specifies
the definite iteration operator and DEFEND
specifies the end of a syntactic line.

All the COD, ACT, and DEF symbols are
defined in a series of EQU's following the
last metalanguage statement, SYNTAX END.

Displacement Conventions

The syntax tables contain two types of
displacements:

1. one-byte displacements, which are
calculated from the start of a
syntactic line.

2. two-byte displacements, which are
calculated from the start of the
syntax definition table.

The following are the conditions under
which one-byte displacements occur:

1. Each time a left brace is encountered
in a syntactic line, a "false"
displacement is constructed to the
first alternate operator in the series
of alternatives and a "true"
displacement is constructed to the
associated right brace.

2. Each time an alternate operator is
encountered, there is constructed a
displacement to the next alternate
operator or to the right brace which
ends this series of alternatives.

3. Each time a left parenthesis is
encountered, a displacement to the
associated right parenthesis is
constructed.

The following are the conditions under
which two-byte displacements are
constructed:

1. At the start of the table, there is a
displacement to the first syntactic
line to be used by the checker when
scanning FORTRAN source statements.

2. Each time a reference within a
syntactic line is made to another
syntactic line, a displacement to the
start of the definition portion of the
referenced line is constructed.



Table 1. Metalanguage Elements and Assembler Language Equivalents (Part 1 of 6) -

(= m e ms s — e T T———————-"
| | System/360 | DEF i
| |Assembler Language | Symbol |
| Metalanguage Element | Equivalent | value |
t L - 1
|I. Elements used in definition portion of syntactic lines. |
frm e T T ""‘{
|< |DC ALl (DEFLBRCE) | DEFLBRCE= |
| |DC ALl |x* 00" |
|- Left brace; indicates the start of a series of | (ALTxxxxx-LINXxXxxx) | |
| alternatives. |DC ALl | |
| | (BRCxxxxx-LINXXXXX) | |
b R + 1
1> | ALTxxxxx EQU * | DEFRBRCE=|
| : : | BRCxxxxx DC |X*'02' |
| Right brace; indicates the end of a series of |AL1 (DEFRBRCE) - | |
| alternatives. | | |
b m 4 4 1
N | ALTxxxxx DC | DEFOR= |
| | AL1 (DEFOR) |X'0ou"* |
| Or; separates the alternatives in a series of |DC AL1l | |
| alternatives within braces. The | can be used only | (ALTxxxxx-LINXXXXX) | |
| within braces. | | |
e ¥ oo 1
1 (¢ |DC AL1(DEFOPTST) | DEFOPTST= |
| [DC ALl |X* 06" |
| Left parenthesis; indicates the start of a series of | (PARxxxxx-LINXxXxXX) | |
| optional items. | | |
e e --mm- $ommmmmme- i
1) | PARxxxxx DC | DEFOPTED= |
| | AL1(DEFOPTED) - | X' 08" |
| Right parenthesis; indicates the end of a series of | | |
| optional items. | | |
S —d__ i i
| If the source satisfies the definition within parentheses, source statement scanning |
| continues with the first available source character after the last source character |
| used to fulfill the definition. Normally, once the source fails to satisfy the |
| parenthetical definition, no error is recorded but source scanning backs up to the |
| first source character tested for the parenthetical definition. However, the |
| appearance of the / or : operator (see subsequent descriptions) within parentheses |
| signifies that the definition is committed; i.e., the definition is no longer |
| optional at this point, and, any subsequent failure to satisfy the parenthetical |
| definition constitutes an error in the source statement. |
t T T i
leoe |DC AL1(DEFITIND) - | DEFITIND=|
| A | |X'0E' |
| Indefinite iteration; represents iteration that has noj | |
| wupper or lower limit. The iteration must be specified| | |
| within parentheses and it starts with the element | | |
| following the left parenthesis. The elements | | |
| preceding the periods may appear one time, many times, | | |
| or not at all. | | |
P + + -1
| «ne |DC AL1(DEFITDEF) | DEFITDEF=|
| |DC ALl (n) |x*10* |
| Definite iteration; represents iteration with an upper| | |
| 1limit of n. The iteration must be specified within | | i
| parentheses and the iteration starts with the element | | |
| following the left parenthesis. The set of elements | | |
| preceding .n. may appear up to a maximum of n times | | |
| or not at all. A maximum of 255 may be specified for | | |
| n. | ] |
e e e e e i A 1
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~Table 1.

Metalanguage Elements and Assembler Language Equivalents (Part 2 of 6)

T
| System/360
| Assembler Language

| Equivalent
XL

e e e e of

Elements used in definition portion of syntactic lines.

Local commit; commits the checker to a particular
alternative or optional definition during the time
this operator is in effect. (A diagnostic is issued
if a committed definition is not satisfied.)

own line or at an earlier syntactic line, the
commitment remains in effect from the time the /
operator is encountered until the time its closing >
or ) is encountered.

If the 7/
operator is enclosed within < > or ( ), whether on its

T
|DC AL1(DEFCOMIT)

| X* oA

.o

Statement commit; essentially, this operator is a
request to disregard alternatives. If the :
is encountered, any future failure in any < > or ( ).
enclosing the : on this line will cause a diagnostic
condition regardless of alternatives at a higher
level. 1In fact, alternatives at higher levels are

never examined during the remainder of the statement's

checking. If the :
alternative,

series of alternatives are ignored.

operator is encountered in an
any . subsequent alternatives in that

operator

DC AL1(DEFSTCMT)

DEFSTCMT=
x'oc!

equal sign.

Symbol; implies nesting to the named syntactic line.
The effect, except for error messages, is the same as
if the entire definition portion of the named line
appeared where its name appears. (For error message
handling with nested syntactic lines see "Explicit
Messages".) :

Maybe-name;
consists of
of which is
alphabetic,
characters follow the first alphabetic in the source,
the M operator fails.

defines a FORTRAN variable name, which
from one through six characters,
alphabetic.

o . e e s e e e e e . s, e . e, S e S S, S e, o

|DC AL1(DEFSYMBL)

|DC AL2

| (LINxxxxx-definition
| name)

the first|
If the first character is not|
or if more than five successive alphameric|

e gy My M

|
I
|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|
I
[
|
|
<II
I

| DEFSYMBL=
[X*12'
|

DEFMNAME=
X'14

-4

Name; defines a FORTRAN variable name.
differs from the M operator -in that the N operator is

satisfied by any length alphameric string whose first
character is alphabetic; however, a "name" longer than

six characters is diagnosed by an implicit error
message in the N operator routine. (Source scanning

|
t
|
|
|
|
|
|
|
|
|
|
|
s
|
|
|
|
|
|
|
|
|
|
|
|
t
Jactive line name to the right of a syntactic line's
|
|
|
|
|
|
|
|
t
|
|
|
|
|
|
|
|
lf
|
|
|
|
|
|
|
|
| resumes at the first non-alphameric character.)
b

The N operator

DC ALl (DEFNAME)

1

4

Letter; defines a single alphabetic character ('A'
through 'Z' or '$').

|
|
+
|
|
|
|
|
|
|
|
|
%
|DC AL1(DEFLETTR)
|
|
|
1

DEFLETTR=

I
|
I
|
I
|
I
I
|
!
|
|
|
|
x'18! |
I
|

e e . e o e S s S s s T s S . e T . T i, S s, W o e S . S — e

|
I
|
J
|
1
J
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Table 1. Metalanguage Elements and Assembler Language Equivalents (Part 3 of 6)

r L] T 1
| | System/360 | DEF |
| | Assembler Language | Symbol |
| Metalanguage Element | Equivalent | Value |
b b Lo i
|I. Elements used in definition portion of syntactic lines. |
t T - T 1
|D |DC AL1(DEFDIGIT) | DEFDIGIT=|
| | [X*1A* |
| Digit; defines a single decimal digit ('0':through | | |
] [ ]
I | 1 ,'
H T T 1
1a |DC ALl (DEFALMER) | DEFALMER=|
| : | |x'1c* |
| Alphameric; defines a single alphameric character ('A' | | |
| through *'z', '$', or '0' through '9'). | | }
; + 1 1
IK |DC ALl (DEFNUMBR) | DEFNUMBR= |
| | | X' 1E* |
| Numeric constant; defines either a real constant or anj| | |
| integer constant. The format of these constants is | | |
| exactly the same as described in IBM System/360 and | | |
| System/370 FORTRAN IV Language, Order No.GC28-6515. | | |
b 1 } -
|s |DC AL1(DEFSTNUM) | DEFSTNUM=|
| | 1x*20° |
| Statement number; defines a number that consists of at| i |
| least one non-zero digit, followed by a maximum of | | |
| four more digits. Optionally, the statement number | | |
| may have any number of leading zeros. | | |
t + —+ 1
|H |DC AL1(DEFHOLLR) | DEFHOLLR=|
[ : | |x* 22 |
| wH-literal; defines a character string that is | | |
| preceded by wH where w is the number of characters in | | |
| the string (leading zeros are permitted in w). If the| | |
| wH form is recognized, but w is not within the range | | |
| of 1 through 255, an error message is printed. | | |
e - + 1 |
ic |DC AL1(DEFCSTRG) | DEFCSTRG=|
| | | X' 24! |
| Character string; defines a character string enclosed | | |
| by quotes. The string can have a maximum of 255 | | |
| characters. Character string scanning is terminated | | |
| when 256 source characters have been examined and a | | |
| terminating quote ‘is not found. An error message is | | |
| printed, and statement checking is terminated. | | |
b + + i
|‘aa...a" {DC AL1(DEFQUOTE) | DEFQUOTE=|
| |DC ALl(length of |X*26" |
| Literal; defines a literal value expected in the |aassea) i |
| source statement. |IDC ctaa...a': | |
% 1 1 1
[1'33c.ea’: |DC AL1(DEFNOTQT) | DEFNOTQT=|
| |DC AL1(length of |x*28* |
| Not literal; defines a literal value that is not valid|aa...a) | |
| in the source statement, i.e., source unequal to - |DC Ctaa...a': | |
| 1literal satisfies the definition. | | | |
P S N I 9
| A quote and an ampersand within a literal must be represented by two single quotes |
| and two ampersands, respectively. In determining the length of the literal, two |
| gquotes or two ampersands count only as a single character. A blank anywhere in a |
| literal always causes a non-match with the source statement. |
L 1
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Table 1. Metalanguage Elements and Assembler Language Equivalents (Part 4 of 6)

T

System/360

| Assembler Language

Metalanguage Element |

Equivalent

Scan a; represents a search of the source statement
for the character represented by a. The search
succeeds if the character is found.

Scan not a; represents a search of the source
statement for the character represented by a. The
search succeeds if the character is not found.

ALl (DEFSCAN)
c'a’

AL1 (DEFSCNOT)
cta':

T
| DEFSCAN= |
[X*2A" |

[ S p—

DEFSCNOT=
Xtac':

po o e e e o e e

The search starts at the next source character to be examined and continues until
After the

the character sought is found or the end of the statement is reached.

search is completed, source scanning resumes at the character at which the search

was started. The character sought can not be a blank.

T
|DC AL1(DEFACTN)

|DC AL1(ACTn)

Action; executes the action routine represented by the|
code n. (n is a maximum of 999, but no more than 128
different action codes may be defined.) The routine
is executed immediately when the code is encountered.
Action routines perform specialized checking that is
not done by the operators.

%
=]

|+t
| px

|
|
L

|

I

|

I

|

4
I

|

Error code; defines an error message that is to be |
printed if an error occurs when checking subsequent |
fields in the syntactic line. If the checking of a |
subsequent field involves nesting to another syntactic]|
line for which there is an error code, say nl, and an |
error occurs on a committed definition in this second |
line, the error message represented by code nl is |
printed. There may be more than one error code |
specified per syntactic line but only one code is in |
effect on that line at any one time, and that code is |
the last one encountered as the checker proceeds along]|
the syntactic line. The error code n, which is 1, 2, |
or 3 digits, is specified as follows: |
|

|

|

I

|

|

I

|

|

|

|

odd number - error terminates source statement
scanning;

even number - error does not terminate source
scanning.

For each error message there are two codes; that is,
and 3 represent one message, 4 and 5 another message,
etc. The allowable range for code numbering is 2 to
255, which provides a maximum of 127 unique messages.

2
1
T

DC

‘|bC

ALl (DEFMESSG)
AL1(CODn)

able-name (referred to as +passive line name in the |

DC

AL1 (DEFTABLP)

evious metalanguage descriptions) |DC AL2

Search table: causes a search on a series of | name)

literals. |
1

L}
| DEFACTN=

|
I
|
|
|
%
I
|
I
|
1
|
|X'2E" |
|
|
|
|
|
I

DEFMESSG=
X'30':

e ——— e e e —— —— — e e e e e e

| DEFTABLP=
[X'32:

|
1

|

|

| (LINxxxxx-definition| o
|

|

J
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Table 1. Metalanguage Elements and Assembler Language Equivalents (Part 5 of 6)

r T T 1
| | System/360 | DEF |
| | Assembler Language | Symbol |
| Metalanguage Element | Equivalent | Vvalue |
O _— ——— - e 1__ -
|I. Elements used in definition portion of syntactic lines. |
3 T T .|
| -table-name (or -passive line name) |DC ALl (DEFTABLM) | DEFTABLM=|
| |DC AL2 | X' 34" |
| Search not table; causes a search on a series of | (LINxxxxx-definition| |
| 1literals none of which should appear in the source. | name) | |
| Passive line name is the name of the passive syntactic| | |
| 1line that defines the table of alternatives. | ! J
L 1

r T T 1
" " |DC AL1(DEFTABLE) | DEFTABLE= |
| $n |DC AL2 |X'460°* |
| ‘aa...a' symbolic-name ..« | (TABxxxxx-*+1) | |
| +table-name |DC ALl1(length of | |
| -table-name |aaeeea) | |
| |DC Cctaa...a' | |
| Table definition; surrounds the string of table |DC ALl (symbol 1) | |
| arguments and functions. A table argument must be a | | |
| 1literal of the form 'aa...a'. A table function |DC X'FF' for a func-| |
| can be one of the following: |IDC C*T'. tion of 0 | |
| | | |
| O representing a return to the syntactic line w1thout | or | |
| further action or checking. |DC AL1(ACTn) for | |
| |DC C*T': $n | |
| $n representing an action code. The action specified | or | |
| is performed before returning to the syntactic line. |DC AL2(symbol2) | |
] : I | |
| symbolic-name representing nesting to another | otherwise | |
| syntactic line. | . repeat pre- | |
| | vious DC's | |
| +table-name or -table-name representing a search of | -« (except for | |
| another table of alternative literals. | . first two) | |
| | . for each pair | |
| If the table is being searched because of the | of table ar- | |
| -table-name operator, table functions will always be | . guments and | |
| ignored. | functions | |
| I | |
| | TABxxxxx DC ALl | |
| | (Length of longest | |
| |literal) | |
| I | |
| |where | |
| | symbol 1 | |
| |=DEFACTN for | |
| |0 or $n | |
| |=DEFSYMBL for | |
| | symbolic-name | |
| |=DEFTABLP for | |
| | +table-name | |
| |=DEFTABLM for | |
| | -table-name | |
l |symbol 2 | |
| | =LINXXXXX- | |
| |definition-name | |
e e e B i S 1
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Table 1. Metalanguage Elements and Assembler Language Equivalents (Part 6 of 6)
r Ll L] 1
| | System/360 | DEF |
| |Assembler Language | Symbol |
| Metalanguage Element | Equivalent | Value |
| - 4 4L __{
r
|II. Other Metalanguage Elements |
I' T T {
|symbolic name to the left of a syntactic line's | LINxxxxx EQU #* | |
|equal sign | | |
| | | |
| Line name; indicates the start of a syntactic line, | | |
| and provides a name which may be used in other | | |
| 1lines to refer to it. | A |
L 4 ] i |
r T T 1
| End; indicates the end of a syntactic line. There is |DC AL1l(DEFEND) - | DEFEND= |
| no corresponding operator in the meta-language. This | |x*36" |
| DC is to be coded at the end of each syntactic line to| | |
| indicate its end to the syntax checker. | | |
L L L J
SYNTAX CHECKER ENVIRONMENTAL INTERFACE f— e e e e -
| | | record; | records, | ...
|C|lchain addressi T +——=-— +
All communication between the syntax | | | |1line| |1line|
checker and its environment is handled by | | | text, |no., | text,|no. 2|
the executive segment (IPDSNEXC) -of the L1 1 1 L 4 L
IPDSN module. Input to IPDSNEXC from the 01 4 L+4 2L+4
environmental system consists of a pointer
in register 1 to a parameter list with the L
format:
L]
DC A(lst buffer in chain) eoe | record |
DC A(communications area) @ | | |pmmmm—mmmmmmmqmm e 4
DC X'80'  (this byte is not tested by | text | 1line no. |
the syntax checker) L L J
DC AL3(options word) (C-1) L+4 CL+4
where:
C = low order seven bits

Buffer Chain

The first entry in the parameter list
contains the address of the first buffer in
a chain of one or more buffers.

1. Format: The format of the buffer
chain varies according to the type of
records it contains. There are two
types of records: fixed and variable

length.

For fixed length records, a buffer in
the chain has the following format:
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chain address

record

text

specify number of records
in the buffer; bit 0 is set

to 1 by the syntax checker

when the buffer has been
processed and should be

released by the calling

program.

address of the next buffer;
the last buffer in the
chain has this field set to
binary zeroes.,

text and line no.

columns 1-72 (TSO) or
columns 1-80 (CRJE) of a
FORTRAN line. However,
both TSO and CRJE, only
columns 1-72 are syntax
checked, since columns
73-80 in CRJE are reserved
for sequence numbers.

in



line no. = data set line number.

' There are always 8 bytes
present for the line number
field even though they are
meaningless if the options
word, byte 3, bit 1=1.

L = length of each record (80
or 88 bytes)

CL+4 = length of buffer (relative
address of first byte
beyond buffer.)

For variable length records, a buffer in
the chain has the following format:

- bbb |

data

e

- —
o
'..h
=)
Q
51
~

e o

where:

C and chain address are defined as for a
buffer with fixed length records.

record = record length (L), two
bytes of binary zeros, and
data. '

Li = the length of the ith
records This is a signed

binary number. The sign
(leftmost) bit must be
positive (a binary zero).

(a) line-numbered data set
(options word, byte 3,
bit 1=0): 8-bytes for
a line number followed
by text consisting of
the characters to be
syntax checked.

data =

(b) not a line-numbered
data s€t (options word,
byte 3, bit 1=1): text
consisting of the
characters to be syntax
checked.

2. Text Format: Buffer chains of fixed
length records may contain either

standard-form or free-form FORTRAN
source text. Buffer chains of
variable length records may contain
only free-form FORTRAN source text.

Standard-form FORTRAN statements
(specified by options word, byte 3, bit
5=0) are in EBCDIC and in the form required
by the E, G, G1, and H level FORTRAN
compilers. Any variations in the format
permitted to the terminal user (e.g., the
use of a hyphen for a continuation symbol
or the absence of a continuation symbol in
column 6) will have been translated into
standard FORTRAN format by CRJE or TSO
before control is given to the syntax
checker., sStandard FORTRAN statement format
is described in IBM System/360 and
System/370 FORTRAN IV Language, Order
No. GC28-6515.

Free-form FORTRAN statements (as

. currently defined for Code and Go FORTRAN)

are described in Appendix B. If free-form
is specified (options word, byte 3, bit
5=1), no distinction is made between upper
and lower-case alphabetic characters for
the scan. However, with the exception of
the character that indicates a line is
continued, any character in the text
portion of the record is considered part of
the FORTRAN statement to be scanned. It is
assumed that such characters as tab,
backspace, and carriage-return will have
been removed before the record reaches the
checker for, scanning.

The maximum length of a FORTRAN
statement is 1320 characters, in both
free-form and standard-form. The checker
will scan up to 20 lines per statement in
either form. (Statement length excludes
the statement number and continuation
fields.) - All statements in a buffer,
except perhaps the last, are checked
without returning to the calling program
unless an error is encountered. Whether or
not the last statement (assuming no
previous errors) is checked before
returning depends upon the following
considerations. If buffer chain span mode
is not specified (options word, byte 3, bit
3=0), the last statement is considered a
complete statement and is scanned before
returning. For buffer chain span mode
(options word, byte 3, bit 3=1) and if the
input is standard-form, the last statement
of the current buffer chain is assumed
continued in the next buffer chain; the
statement (or partial statement) is not
scanned until the next call to the checker.
For buffer chain span mode and free-form
FORTRAN input, if the last line of the last
statement is a continued line, the
statement is not scanned until the next
call to the checker; otherwise, the
statement is checked before returning.
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Communication Area

The second entry in the parameter list
points to a communications area which
contains four words. The first word of the
communications area contains information to
control the checker's working storage
requests and statement scanning. The
second word contains the address of the
text of an error message sent by checker to
the calling program. The third and fourth
words are used as temporary storage areas.

Word 1
Byte 0 bits 0-3 (X means either a 0 or a 1)

0XXX initial entry. Obtain and
initialize work area and load
FORTRAN definition tables
specified in byte 1 of the
options word. After the work
area has been initialized, set
relative line number to zero
and perform syntax checking of
input. (However, if the
buffer address in the
parameter list is zero, as it
may be on the call to the
syntax checker by CRJE at CRJE
startup time, perform no
syntax checking.)

1X1X last entry. Do not syntax
check but release the work
area and return.

1000 intermediate entry after
return code 0 or 4, -
Reinitialize relative line
number to zero and perform
syntax checking for the new
input buffer(s). (Work area
exists.)

110X intermediate entry after
return code 8 (see error
messages description).
Continue checking the contents
of the buffer(s).

1001 intermediate entry after
return code 12. Register 1
points to the parameter list,
the first word of which is:

DC A(0)- no further buffer
chains; check last
statement of previous
buffer chain as is.

DC A(1lst buffer in next
chain)- (previous
buffer should have
been released.) -
Perform syntax
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checking on last
statement of previous
buffer chain (source
has been saved in
work area) and on
statements of this
next buffer chain.

bits 4-7 reserved for future use.

Bytes 1-3 address of the work area is
stored here by the checker on
first entry for use in subsequent
entries.

Word 2

Address of the error message. The
format of the error message is described in
the section on output.

Words 3 and 4

Temporary storage area used by the
checker when it issues a GETMAIN for
working storage.

Options Word

The last entry in the parameter 1list
contains the address of an options word,
which is formatted as follows:

Byte 0 contains a code indicating the level
of the FORTRAN language to be used
in scanning.

Code Level

X' 00" FORTRAN H

xX'o1* FORTRAN E

X'02° FORTRAN G

X'03" Code and Go FORTRAN
X'04" FORTRAN G1

Levels G, G1, H, and Code and Go accept
the full FORTRAN IV language, while level E
accepts only the basic subset of the
FORTRAN IV language. Levels G, Gl,
Code and Go accept DEBUG language
statements. At the first release of TSO,
list-directed 1I/0 will be supported by the
Gl level making it identical to the Code
and Go FORTRAN level. In all the levels,
FORTRAN keywords may be used as variable
names and blanks may appear anywhere in the
source statement. (Note: FORTRAN E
compiler has this as an option.)

and



Byte 1 bits 0-5 reserved for future use.

bit 6=1 FORTRAN G/Gl/H/Code and Go
definition is loaded on an
initial entry.

bit 6=0 FORTRAN G/Gl/H/Code and Go

definition is not loaded on

an initial entry.

bit 7=1 is

entry.

FORTRAN E definition
loaded on an initial

is not
entry.

FORTRAN E definition
loaded on an initial

bit 7=0

Byte 2 record length: If fixed length
records, this is 80 bytes for TSO
and 88 bytes for CRJE. This field
is not used with variable length
records.

Byte 3 bit 0 reserved for future use

bit 1=0 line numbered data set (line
number should appear in
error message)

bit no line numbers

bit 2 not used by FORTRAN syntax
checker

scan current buffer chain as
containing complete
statements; i.e., do not
issue return code 12.
(Buffer chain span bit off)

bit

bit 3=1 return to calling program
with return code 12 if last
statement in input buffer
chain is or may be
incomplete. (Buffer chain
span bit on)

bit fixed length records

bit u4=1 variable length records
bit standard-form source
bit free-form source

bits 6-7 not used by FORTRAN syntax
checker

Output

Error Messages

Each statement is classified according
to type, either keyword or assignment, and
then scanned for errors. Checking

continues after an error is found if it is
very probable that the error does not
affect the scan of the remainder of the
statement. For example, scanning would be
resumed if an invalid statement label is
found.

When an error is found, a return code in
register 15 and a diagnostic message, whose
address is in the communications area, are
passed to the CRJE or TSO calling program.
The return code indicates whether all
statements in the input buffer chain have
been completely checked. If the buffer has
not been completely checked (return
code=8), the environmental system will
return to the syntax checker indicating
this situation via the information in the
communications area. If the buffer has
been completely checked (return code=l4),
the next call to the syntax checker will be
to scan a new input buffer, or if no
statements remain to be scanned, to release
working storage. The error message area is
72 bytes long. Error messages contain the
following fields in left-to-right order:

1. The six-character message
identification code followed by two
blanks.

2. The line identifier of the line that
contained the error, followed by one
blank.

Line Numbered
word, byte 3,
identifier is

a. Data Sets (options
bit 1=0): The 1line
the last eight
characters of the record that
contained the error, except that
if these characters contain
leading blanks and/or zeros, the
line identifier is shortened to
exclude as many as seven of them.

Data Sets with No Line Numbers
(options word, byte 3, bit 1=1):
The line identifier is one to
eight digits, representing the
relative position of the erroneous
line within the buffer chains
received from the calling programs
since the last initial entry or
intermediate entry after return
code 0 or 4.

b.

Optionally, six source statement
characters followed by a blank. This
field will not be present if the end
of a source statement had been reached
when the error was detected.
Otherwise, the six source characters
will be a nonblank character
indicating the location of the error,
and the five characters (including
blank characters) immediately
following it in the source statement
line. If there are fewer than six
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characters remaining in the statement/
field of the line, the six-character
field is padded with trailing blanks.

4., The text of the diagnostic.

Sufficient blanks to fill the
remainder of the message buffer.

5l

Return Codes

When the syntax checker returns to the
calling program, a return code is set in
register 15 to indicate the status of the
checker. The values of the return code are
summarized in Table 2. The only case in
which a return code has no significance is-
on return from a "last entry" call by the
environmental system to free the work area.
Return codes 4 and 8 are described above
under "Error Messages."

On syntax checker return to the calling
program, a return code of 0 indicates no
error message and completed buffer
checking. The next call to the checker
will be for the purpose of scanning a new
set of FORTRAN statements or to release the
working storage area.

on syntax checker return to the calling
program, a return code of 12 indicates the
interface has specified buffer chain span
mode (options word, byte 3, bit 3=1) and
the last statement of the buffer chain is
or may be incomplete. The next call to the
checker will provide the next buffer chain
for continuing the checker's processing,
the scan to begin with the last statement
of the previous buffer.

THE IPDSN MODULE

Module IPDSN, which is directed by the
appropriate definition module, verifies the
syntax of FORTRAN statements sent to it by
the environmental system (CRJE or TSO).
There are two segments, executive and
checker. All entries and exits of the
syntax checker from the environmental
system go through the executive segment.
Calls to the error message generator,
IPDERERR, are also made only by the
executive segment.

EXECUTIVE (IPDSNEXC)

The primary functions of the executive
are to manage work areas and syntax
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definition tables, to scan through input
buffers in order to construct a character
string of FORTRAN statement text, to call
the checker for syntax checking, to call
the error processor for the construction of
all error messages, and to set up proper
returns as shown in Table 2, to the system
calling the syntax checker.

Table 2. Return Code Summary
r -
| Return
|Code Meaning
0 no error message‘to be sent, get

| more sourcecinput
1

L) .

4 |error message to be sent to ter-
|minal user, get more source input
1

$
8 |error message to be sent, call
| syntax checker module again with
|same buffer chain and ‘c¢ontinue
|checking buffer contents' indi-
Jcated (communications area word 1,
|byte 0, bits 0-3 set to '110X')
1

4
|no error message to be sent, last
| statement of buffer chain has been
|saved but not syntax-checked, it
|may be incomplete; call syntax
|checker module again with the
{address of the next buffer chain
|or a zero address indicating the
| statement saved is to be checked
las is.

-t :

| conditional GETMAIN failure, not

|enough core storage available |
-—4 -
|definition table requested by
| terminal user conflicts with the
| tables requested on initial entry
| (see the bit settings in bytes 0
|and 1 of the options word)
L

12

e e e e e e e, s b, s, e i, . e, . ki, e, e ke e, e b e s o)

16

20
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The first word in the communications
area indicates in bits 0-3 of the first
byte whether the call to the syntax checker
is a first, intermediate, or final call.
on _a first call, after obtaining the work
area from subpool 1 via a GETMAIN, IPDSNEXC
places the work area's address into bytes
1-3 of the communication area's first word
(If the required amount of working storage
is unavailable, the return code of 16 is
passed back to the 'system.) The syntax
definition table(s) requested by bits 6 and
7 in the second byte of the options word
are loaded using the 0S LOAD macro; whether
this table is brought in from disk or
resides in the Link Pack Area does not
affect the checker. The LOAD will ABEND if
not enough core is available or if the
table is not in the Link Pack Area or in




LINKLIB. Since CRJE uses the first entry
call at startup time, any ABEND resulting
from a table not being in LINKLIB will
occur only then and not during a CRJE
session. This error should occur only if
the set of tables requested by the second
byte of the options word does not
correspond to the options specified in the
system generation CHECKER macro. Also, if
there is insufficient storage for the
table(s), the LOAD results in an ABEND at
startup time.

In the TSO environment, any of these
conditions will result in an ABEND during a
user's terminal session since an initial
call to the syntax checker is made at the
time of user request for FORTRAN syntax
checking; only that user's task will ABEND.

For intermediate entries in the CRJE or
TSO system, the syntax checker is called to
perform processing for various users, who
may require different language definition
tables. On_the final entry to the syntax
checker a DELETE is executed for the syntax
definition table(s). The work area is
released using a FREEMAIN. When the syntax
checker returns from the final entry call,
the return code setting has no
significance.

The executive collects lines of a
FORTRAN statement from the input buffers
and builds a character string in the work
area consisting of the statement label and
the statement (continuation symbols, if
present, are not retained). In addition to
building the character string, the
executive constructs a table (WKATINU) of
displacements from the beginning of the
character string and line numbers for the
lines of the statement. The character
string is used by the get-character
routines. The WKATINU table is used by the
executive in preparing input to IPDER.

The environmental system may supply a
buffer chain of FORTRAN source lines with
the initial call; it is expected to supply
a new buffer chain upon intermediate entry
after return code 0 or 4. For the above
entries, the executive scans the buffer
chain for the initial line of a source
statement. During this scan, comment lines
are ignored; continuation lines (which can
only be recognized as such in standard-form
source) cause the executive to send an
error message to the system. When an
initial line is found, the executive moves
the source characters of that line into the
character string, constructs an entry in
the WKATINU table, and contintes to collect
continuation lines for the statement. The
character string and WKATINU table are
complete when the last line of the
statement has been found. For
standard-form source, the last line of a

statement cannot be recognized as such
until the initial line of the next
statement is found. For free-form, the
last line of a statement does not have the
continuation symbol present in the last
position of the line.

If buffer chain span mode is specified
(options word, byte 3, bit 3=1), the
executive does not assume that a buffer
chain contains complete statements, i.e.,
that the end of the buffer chain coincides
with the end of the last statement in the
buffer chain. Rather, if the end of the
buffer chain is reached before the
statement's last line is found, the
executive will return to the environment
with return code 12, The environmental
system is expected to use the executive's
intermediate entry after return code 12 to
supply a new buffer chain that will be
treated as an extension of the previous
buffer chain. The executive can then
continue to collect lines of the last
statement of the previous buffer chain. By
specifying a buffer chain address of zero
upon entry after return code 12, the
environmental system can direct the
executive to process the last statement of
the previous buffer chain as complete.

The excutive performs special processing
while collecting the lines of a statement.
A continuation indicator is saved for later
use by the checker: the contents of column
6 of the last line of a standard-form
statement is saved; the continuation symbol
of a free-form statement is saved, if
present. The twenty-first line of a
statement causes the executive to send a
message to the system and to flush the
remaining lines of the statement. For
free-form source, no more than 1320
characters plus the number of digits in the
label if present (maximum of five) are
moved into the character string; a longer
statement is diagnosed as a syntax error.
For standard-form source, the first

-embedded comment line within a statement

causes the executive to send an error
message to the system.

When all the lines of a statement have
been collected, the executive scans the
statement label for errors; if a label is

- present, an indicator is set for later use

in the checker.

At this point, the source statement is
ready to be sent on to the checker,
IPDSNCKR. The executive calls this segment
of the module as a subroutine with the
standard OS linkage and register 1 pointing

 to a list of the following five parameters:

the beginning source pointer, the end
source pointer, the address of the language
definition table needed, the address of the
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work area obtained for checking, and the
address of the options word.

The checker returns to the executive
when the source statement has been
completely checked or each time an error is
found. If the statement is completely
checked and if there is no error message to
be issued, the executive determines if
there is another record in the buffer
chain. If there is not, the executive
returns to the environmental system with a
return code of zero, which is a request for
a new buffer chain., If there is another
statement or beginning of a statement in
the buffer, the executive calls the checker
to scan the new statement.

If an error is found, the checker sets
up an error message code, turns on a

' checker-detected-error switch (WKACERSW),

saves its own pointers for possible recall,
and returns control to the executive. The
executive calls the error processor, IPDER
(entry point IPDERERR), to construct the
appropriate error message. Upon return
from IPDER, the executive places the
address of the error message into the
second word of the communications area for
the environmental system. Furthermore, the
executive determines whether it will need a
new buffer chain of source input. If
further checking can be performed on the
same statement (error code indicated a
non-terminating error), the executive will
"save its place" and return to the
environmental .system with a return code of
8. In that case, it is expected that the
environmental system will recall the
executive to "continue checking buffer
contents, " and the executive, in turn, will
recall the checker (WKACERSW still on) to
continue checking the statement diagnosed.
If the executive determines that the error
should terminate checking of the statement
(the error code is terminating), it resets
WKACERSW so that only a new statement can
be checked by IPDSNCKR. Then it must
examine its current buffer chain to
determine whether the chain may contain
another statement to be checked. If there
is another record in the current buffer
chain, the executive again "saves its

"place" and returns to the environmental

system with a return code of 8; if the
erroneous statement is at the end of the
buffer chain, a return code of 4, which
requests a new buffer chain, is passed to
the environmental system. In either of
these two cases, when the executive is
recalled, it provides IPDSNCKR with a new
statement to check.
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CHECKER (IPDSNCKR)

The checker edits a FORTRAN statement
(exclusive of the statement label
previously checked by the executive) for
syntactic errors by matching the source
statement against a table that defines the
syntax for FORTRAN IV statements.

The metalanguage notation rather than
its assembler language equivalent will be
used to refer to the contents of the syntax
definition table, e.g., syntactic line
(rather than table entry), operator (rather
than op-code), alternatives, optional
items, etc.

Calling Sequence

LA 1, WKACKPRM
L 15,=V(IPDSNCKR)
| BALR 14,15
Where, in the work area acquired by the

executive, there is:

WKACKPRM DS OF
l DS A(First Source Character)
DS A(Last Ssource Character)
DS A(Definition Table)
DS A(Work Area)
DS A(Options Word)

Operator Interpretation

The checker starts at the beginning of
the syntax definition table, interprets the
first operator, and branches to the routine
associated with that operator. The path of
checking to be followed for a particular
statement is determined by this and
subsequent operators. There are two types
of operators, those that influence the path
through the definition table as a function
of the source, and those that do not.

Among the operators in the first category
are all those that test source characters
and those that control the testing of
optional or alternate items. In the second
category are the operators that define a
message code and cause nesting to another
syntactic line.



Source Character Management

The get-character routines are called to
get the next n characters (CKRGTANY) or the
next n nonblank character(s)

(CKRGTNB1, CKRGTNBS) . On return, those
routines provide the source location of the
first character supplied and the source
location beyond the last character
supplied, in addition to the characters
themselves., If the characters obtained
satisfy an operator, the checker updates
the source pointer beyond the last
character supplied. That value of the
source pointer is now used the next time a
get-character routine is called. However,
if the characters do not satisfy the
operator, the checker will not update the
source pointer; the next time a
get-character routine is called that source
will be supplied again to be tested against
an alternative definition. Figures 3 and 4
illustrate scanning logic.

In general, an operator that fails does
not advance the source pointer. An

exception is the not-literal (q‘'aa...a'l
operator which advances the source pointer
beyond a character string that matches the
literal and then fails. The name(N),
numeric constant(K), and statement number
(S) operators may be satisfied by, and
advance the source pointer beyond an
excessively long name or number, after
diagnosing the error.

If a definition that is committed (no
alternatives allowed) fails to be
satisfied, the checker returns control to
the executive directing it to issue an
error message. When applicable, the
printed message indicates the point of
failure by supplying a string of a maximum
of 6 source characters. If the error is
not terminating, the executive recalls the
checker to continue checking source at the
next available source character. If the
error is terminating, no further checking
of the statement is performed. The
executive will call the checker again only
if there is another statement to be
processed.
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Entry to scan

a statement

Initialize Source
Pointer to
column 7 of first
line

Initialize Definition
Pointer to first
operator in definition

Advance Definition
Pointer to next
alternative operator

Any more
alternatives

Return with
an error message

Does
operator affect
Source Pointer

characters af
Source Pointer

satisfy operator

Advance Source
Pointer past

Perform
.appropriate
action

Advance Definition
Pointer to next

character(s) which
satisfy operator

Figure 3. Flow of Source-Definition Scan
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operator

End of
definition

No

Yes

Normal return



Source

Definition:

_I etc.
Definition Pointer, ,_J
Definition Pointer,

Definition Pointerg

’ Column 72
Source Pointerg
Source Pointery 2 3 4 s

Column 7
Source Pointer,

SUBSET = #*3< 'DO' DO|M ASSIGNMENT|+KEYWORD |N ASSIGNMENT>

Definition Pointer, Definition Pointerg
Definition Pointerg

Step

Step

Step

Step

Step

Step

Step

[ o o G o . o —— — —— a—— — — a———————— —

Note: The pointer subscripts refer to the position of the pointer at the beginning of

the corresponding step.

0.

1.

2.

4,
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6.

Beginning of scan. The source pointer is advanced to the 1st nonblank
character, "I".

Message "3" is established as the current message; the source is not
tested and the source pointer is unaffected; the definition pointer is
advanced to the "<" start-of-alternatives.

A gqualification entry is built and the definition pointer is advanced to
the 'DO' literal.

Source "I" does not satisfy the 'DO' literal operator; the source pointer
is not advanced but the definition pointer is skipped to the " |" operator.

Because the literal operator in the first alternative was not satisfied,
i.e., it produced an F, the definition pointer is advanced to the first
operator of the second alternative, the "M" operator.

Source "I" satisfies the "M" name operator; the source pointer is advanced
to the "=" and the definition pointer is advanced to the "ASSIGNMENT"
symbolic-line operator.

Nesting to line ASSIGNMENT takes place: definition pointer is saved in
the nest list, and the current definition pointer is reset to point to the
first operator of the ASSIGNMENT line.

e s . e C—— — —— — —o— — — — —— —— —— —— —— — —— t— . c—— —————— — — — — — — — — — —

Figure 4.

Example of Source-Definition Scan
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Figure
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Line Nest at
WKALNEST

®

______ {0

| Pointer to
next
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I nest slot

l (REGNSTPT).
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————
Pointer
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available
qualification
slot

(REGQALPTY

®

Current
qualification
at WKAQUALF
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I
l

CE AVAILABLE

-

®

REGQALPT

QUALIFICATION STACK

5. Operation of the Pushdown Stacks

REGNSTPT

Nesting

When the symbolic name of
another syntactic line is
encountered in the definition,
the current line nest is
pushed down, and
a new nest is built for the
line named.

Unnesting

When the end-of-line operator
is reached,

the previous line nest
is popped up to become. the:
current line nestagain

When a {, left brace, or (,
left parenthesis, is encountered
in the definition, ]
@| the current qualification
‘entry is pushed down, and
. a new qualification entry
is built in the current
qualification slot.
When a Y, right brace, or ),
right parenthesis, isreached.
ithe previous qualification
entry is popped up
to become the current
qualification entry again,



The logic of the checker can be outlined
in terms of definition lines and
alternatives on those lines. A symbol
encountered on the right side of a
definition line that is itself defined on
the left side of some other definition line
causes "nesting" to that other line. When
the operators on the line "nested to" have
been satisfied, the checker "unnests" back
up to the point immediately beyond the
symbol that caused the nesting. Any number
of levels of nesting may be required to
match the source against a symbol: 1line
"nested to" may cause nesting to another
line, which in turn may also nest to some
other line, etc. Recursive nesting, i.e.,
nesting to the same line, (whether directly
or indirectly), is also a possibility. The
nests are kept in a push down list in which
the last entry made in the list is the
first entry out of the list (LIFO). Refer
to Figure 5 for a schematic diagram
illustrating the nesting process.

Qualification

On any given line there may be
alternative definitions and even
definitions of items that are optional, but
whose presence in the source statement must
be recognized. For this discussion, a
qualification is defined as all the
operators enclosed in <> or (). A
qualification enclosed in <> comprises a
series of alternative definitions separated
by the | operator and is therefore known as
an alternative qualification. A
qualification enclosed in () is an optional
definition, and is known as a parenthetical
qualification.

Qualifications of either type require
information to be saved from the left
qualification symbol to the corresponding
right symbol. Since a qualification may be
enclosed within any number of encompassing
qualifications (on the same or on earlier
lines), e.g., (<L|D>). Qualification
information is also kept in a push down
list (LIFO). The nest and qualification
lists grow towards each other to optimize
space availability. On encountering a < or
( in the definition, the previous
qualification entry is placed on the top of
the qualification list ("pushed down") and
a new qualification entry is built. When a
> or ) is reached, a qualification entry is
removed from the top of the list ("popped
up") to replace the most recently built
qualification entry. So long as <>s and
()s are properly paired in the definition,

a right qualification symbol will reference
the information from its corresponding left
qualification symbol. See Figure 5 for a
schematic design illustrating how the
qualification stack is used.

Procedure

When the checker gets control, it
determines whether it is being called to
start checking a new statement or to
continue checking a statement in progress.

Upon starting a new statement, source
and table definition pointers are obtained
from the parameter list, and work areas and
switches are initialized. The top line of
the definition is automatically committed
(since there are no more alternatives).

To start off the checking, the CKRSYNS,
nest to symbolic line, operator routine
(Chart 013) is given control to push down
the nest information into its list, start
the syntactic definition pointer at the top
line, and set up nest information for the
new line (level number = 1).

Once the syntactic definition pointer is
set, control is transferred to CKRINTRP,
the syntactic interpreter (Chart 009), to
use the syntactic operator code from the
definition to locate and branch to the
corresponding operator routine. Errors are
detected by operator routines and are
normally handled by the CKRFAIL routine
(Chart 035), which is detailed later.
However, certain operators are complex
enough to be a time-saving substitute for
nesting to another syntactic line. The
implied nesting may have implicit error
message(s) associated with it. Detecting a
particular error by an operator routine can
cause a specific error message to be issued
and allow processing to continue as if no
error had occurred.

When the checker is recalled to continue
checking a statement for which a diagnostic
has been issued, the checker restores its
pointers and continues processing just as
if no error had been detected.

Operators

The syntactic operators and their
corresponding routines are described below.
Unless otherwise noted, the routine
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branches to CKRINTRP with an updated
definition pointer at completion of its
functions.

<, Start of a series of alternatives
(CKRLBRCE, Chart 010)

The qualification information is pushed
down into the qualification list (see
Figure 5). The "false" and "true"
displacements to the next | operator and to
the corresponding > operator respectively,
as well as the source pointer, the updated
definition pointer, and the line nest level
number, are saved as current qualification
information. The gqualification iteration
count is set to zero and the commit switch
is turned off.

>, End of a series of alternatives
(CKRRBRCE, Chart 010)

If the last alternative failed, the
source pointer is backed up, the
qualification list is popped up (see Figure
5) and control is transferred to CKRFAIL,
the checker's general error routine., If
the last alternative attempted was
successful, the qualification list is
popped up, and the next syntactic operator
will be interpreted at CKRINTRP.

|, Separator of alternatives (CKROR,
Chart 010)

If the last alternative attempted was
successful, the definition pointer is
updated from the qualification "true"
displacement to point to the > operator
that terminates this series of
alternatives. If the last alternative
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tested failed, the indication of failure is
removed (since there is still another

‘alternative to be tested which may be

successful), the source pointer is backed
up to try an alternative definition against
the same source, and the qualification
"false" displacement is updated to the next
| operator or to the associated > operator
if this is the last | operator within it.

(, Start of an optional definition
(CKRLPARN, Chart 010)

Same as the < operator, except that only
"false" displacement is meaningful and that
is the displacement to the associated )
operator.

), End of an optional definition (CKRRPARN,

If the optional definition was not
satisfied, the indication of failure is
removed and the source pointer is backed up
to test the same source against the next
operator.

Whether the definition was satisfied or
not, the number of iterations performed
(qualification iteration count) is saved
for possible action routine use, and then
the qualification list is popped up before
the next operator code is interpreted.

/, Commit to this alternative or optional
definition (CKRCOMIT, Chart 011)

The commit switch associated with the
current qualification information is turned
on.
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Figure 6. Effect of Statement Commit on Pushdown Stacks
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:, Commit to this type of statement
(CKRSTCMT, Chart 011)

The statement global commit switch is
turned on. The commit switches (see /
above) are turned on in all qualification
entries associated with this 1line (all
entries having the nest level number of the
current line). The current line becomes
level 1. Figure 6 illustrates the effect
of : on the nest and qualification lists.

ess, Indefinite Iteration (CKRITIND,
Chart 012)

This operator routine can be reached
only after a successful iteration. The
qualification iteration count is
incremented for possible action routine
use. The new source pointer value is saved
as qualification information, the
qualification commit switch is turned off,
and the syntactic definition pointer is set
to point back to the operator immediately
following the qualification left
parenthesis.

.n., Definite Iteration (CKRITDEF,
Chart 012)

The qualification iteration count is
incremented and compared to n. If fewer
than n iterations were checked, processing
continues as for indefinite iteration
(saving the new source pointer, etc.).
nth iteration gets us to the right
parenthesis ending the iteration loop.

The

SYMBOLIC-NAME, nest to a syntactic line
(CKRSYNS, CKRSYNST after a table, Chart
013) ’

The current line nest is placed at the
top of the nest list (i.e., "pushed down"
into the nest list; see Figure 5). The
syntactic definition pointer, updated to
point beyond the symbolic-name, is saved in
the nest. The level of nesting is
incremented for the new line, and a pointer
to the new line is placed in the nest. The
syntactic definition pointer is now set to
point to the new line definition (first
operator after = sign).

M, Check source for FORTRAN name that may

N, Check source for expected FORTRAN name
(CKRNAME, Chart 014)

If the first nonblank source character
examined is not alphabetic, this test fails
and control is transferred to CKRFAIL.

If the first character is alphabetic,
the source is assumed to be a name, and the
source pointer is advanced until a
non-alphameric character is detected. If
the number of characters (initial
alphabetic plus subsequent alphamerics)
exceeds six, control is returned to the
executive with an error indication of name
too long. When the executive recalls the
checker after recording the error,
processing continues with the syntactic
operator following N and that first
non-alphameric character detected,
if the name were a valid length.

just as

L, Check source for alphabetic (CKRLETTR,
Chart 015)

If the next nonblank source character is
an alphabetic character (A through Z) or
the character §, the test is successful and
the source pointer is updated beyond the
letter obtained. Otherwise, the test has
failed, and control is transferred to
CKRFAIL.

D, Check source for digit (CKRDIGIT,
015)

Chart

If the next nonblank source character is
a digit (0 through 9), the test has
succeeded and the source pointer is
updated. Otherwise, control is transferred
to CKRFAIL.

A, Check source for alphameric (CKRALMER,
Chart 015)

If the next nonblank source character is
alphameric (A through Z or $§ or 0 through
9), the test has succeeded and the source
pointer is updated. Otherwise, the test
has failed, and control is transferred to
CKRFAIL.

K, Check source for a number in FORTRAN
real or integer form (CKRNUMBR, Chart 016)

Definition of terms

or may not be present (CKRMNAME, Chart 014)

If the first nonblank source character
examined is not alphabetic, or if six
alphameric characters are found following
the first alphabetic, this test fails and
control is transferred to CKRFAIL.

When this test succeeds, the source
pointer is updated beyond a satisfactory
FORTRAN name, i.e., an alphabetic followed
by from zero to five alphamerics.
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leading-
zeros
count - number of zeros before the
first nonzero digit or number
of zeros before the decimal
point, whichever is less,

j.e., "insignificant zeros."

digit count - number of digits including
and after the first nonzero
digit or number of digits



after a decimal point,
whichever is greater, i.e.,
number of significant digits

number of zeros after the
decimal point.
equal to zero in the case of
no decimal point. It
includes all zeros, not just
leading zeros.

zero count -

1. The total number of digits equals the
leading-zeros count plus digit count.
FORTRAN uses this to determine length
of basic real constants.

2. Any number is zero if the digit count
equals the zero count.

ten's power - computed for real constants,
ignoring any associated
exponent; the smallest

integer greater than or equal

to the logarithm to the base
10 of a basic .real constant
or integer. The decimal
position of the leftmost
nonzero digit is used to
compute ten's power, e.g.,
50.38 or 74, ten's power
equals 2; -.4, ten's power
equals 0; 0.0001,
equals -3.

type bit -
1).

indicates E (0) or D (1)
length. (E for integer).

length bit -

indicates zero (0) or
nonzero(1).

value bit -

Type bit, length bit, and value bit can
occur in the following combinations with
the meanings given in Table 3.

Zero count is

ten's power

indicates Real (0) or Integer

Table 3. K Operator Bit Combinations

r T 1
| Bit Combinations| |
S S T--=——1 |
| Type | Length|Value| |
|bit | bit | bit | Meaning |
S G S Tt 1
| 1 | 0 | O |integer length 4 zero |
| 1] 0 | 1 |integer length 4 |
| | | | mnonzero |
| 0| 0 | O |real length 4 zero |
| 0| 0 | 1 |real length 4 nonzero |
| 0] 1 | O |real length 8 zero |
| 0| 1 | 1 |real length 8 nonzero |
L 1 n 1 J

CKRINTEG.

The combinations 110 and 111 will not occur
if the K operator takes the "true" return.
The combination 111 (nonzero integer of
length 8) is therefore set when the K
operator takes the "false" return (not a
numeric constant).

Procedure

The leading-zeros count, digit count,
and zero count are initialized to zero.

If the first nonblank character obtained
from the source is neither a digit (0-9)
nor a decimal point, the K switches are set
to indicate length D integer (not a number)
and the test fails with a branch to
CKRFAIL.

If the first source character is a digit
greater than zero, the digit count is
incremented by one. If that first
character is zero, the leading zero count
is incremented by one. If the first
character is a decimal point, control
transfers to CKRDECPT.

After the first digit (zero or nonzero)
is obtained (and if no decimal point has
been found yet), subsequent nonblank
characters are treated as follows:

1. 1 through 9: digit count is
incremented by one, next character is
obtained and examined;

2. zero: if digit count is still zero,
leading-zero count is incremented by
one; if digit count is greater than
zero, it is incremented by omne; in
either case, the next character is
examined;

3. decimal point: control transfers to

CKRDECPT;

4, E or D: length switch is set
appropriately, ten's power is set from
digit count, and control is
transferred to CKREXPON;

5. any other character: integer
processing follows at CKRINTEG.

The number is assumed to be an
integer. If its magnitude
exceeds 2,147,483,647, control
is returned to the executive
with an error indication of
integer too large. When the
executive recalls the checker,
processing continues as if the
integer were a valid length.
Type and length switches are set
for a valid integer (length E),
and the value switch is set
according to whether the number
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CKRDECPT.

CKRRDORE.
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has all zero digits or not.
These switches are set for
possible use by action code
routines. The operator beyond K
can now be interpreted
(CKRINTRP).

Ten's power is set from digit
count. If "OR,"™ "AN," or a
relational operator (e.g., "EQ,"
"GT") follows the decimal point,
the point is taken to be part of
the operator, and the source
pointer is backed up to that
point. If no digits (zero or
greater) were encountered prior
to the operator, the numeric
test fails, the K switches are
set to indicate length D integer
(not a number) and control is
transferred to CKRFAIL. If any
digits did precede the operator,
those digits are treated as an
integer and control is
transferred to CKRINTEG.

If the decimal point is not
followed by a logical or
relational operator, characters
beyond the point are handled as
follows:

For each consecutive digit,
digit count is incremented by
one; zero count is also
incremented for each zero digit,
and if ten's power was never
greater than zero, it is
decremented for each zero until
a nonzero is encountered. When
a character is encountered that
is not a digit, a check is made
that there are some digits
before or after the decimal
point. If no digits precede or
follow the point, and the
definition is not committed, the
numeric test fails (K switches,
not a number), and control is
transferred to CKRFAIL; if there
are no digits, but the
definition is committed, control
is returned to the executive
with an error indication that a
real constant must have at least
one digit, and when the
executive recalls the checker,
processing continues at
CKRRDORE, as if there were some
digits.

If the source character is E
(single-precision) or D
(double-precision), the length
switch is set appropriately and
control is transferred to
CKREXPON., If the source
character is not E or D, the

| length switch is set to E, and
processing continues at
CKRCKSIZ.

The type switch is set for read,
and the exponent is evaluated as
a signed number. Processing
continues at CKRCKSIZ for range
testing.

ICKREXPON.

CKRCKSIZ. If the algebraic sum of ten's
power and exponent value
(exponent value alone if the
number is zero) is less than -78
or greater than 76, control is
returned to the executive with
the appropriate error
indication. When the executive
recalls the checker, processing
continues at CKRREAL, just as if
the exponent were an acceptable
value.

CKRREAL. The type switch is set for real,
and the value switch setting is
determined by whether all digits
(excluding an exponent) were
zero or not. Any invalid
decimal points or extraneous
exponents are diagnosed. The
operator beyond K may now be
interpreted (CKRINTRP).

S, Check source for a statement number
(CKRSTATM, Chart 017)

If a sign (+ or -) is present, an error
indication is saved and the sign is
bypassed.

If the next nonblank source character is
not a digit, this test fails with a
transfer of control to CKRFAIL. Leading
zeros are ignored and significant digits
counted until a non-digit is encountered in
the source. At that time, if the number of
significant digits is between one and five
inclusive and no sign was encountered, the
test is successful. Otherwise, control is
returned to the executive with an error
indication of invalid statement number.
When the executive recalls the checker,
processing continues at CKRINTRP, just as
if a valid statement number had been found.

H, Check source for the wH form of a
literal constant or a literal format code
(CKRHOLLR, Chart 018)

Starting with the first nonblank source
character, consecutive digits, as they are
encountered, are converted to a width
value. If the first character is not a
digit, or if an H is not obtained after the
width, the test fails and control is
transferred to CKRFAIL. However, once wH
is found, the source is assumed to be a
literal constant or a literal format code.



If w is zero or greater than 255,
control is returned to the executive with
an error indication to that effect. When
the executive recalls the checker, if w was
zero, processing continues with
interpretation of the next operator;
otherwise, processing continues as for a
valid width.

If there are fewer than w characters
remaining in the source statement, control
returns to the executive with a terminating
error indication of incomplete literal
field. Otherwise, the source pointer is
spaced w characters (including blanks)
after the H.

C, Check source for a character string in
single quotes (CKRCSTRG, Chart 019)

If the first nonblank source character
obtained is a single quote, the source is
assumed to be a character string.
Otherwise, the test fails and control is
immediately transferred to CKRFAIL.

In counting characters in the string,
blanks are included. Two successive single
quotes are counted as one character. The
string is successfully ended when a single
quote not followed by another quote is
encountered. If the source ends or more
than 255 characters are counted before the
closing single quote is found, or if the
character string was empty, control is
returned to the executive with an
appropriate terminating error indication.

'‘aa...a'. Check source for the presence of
the literal quoted (CKRQUOTE, Chart 020)
and

1'aa...a', Check source for the absence of
the literal quoted (CKRNOTQT, Chart 020)

The next length-of-literal nonblank
characters in the source are gathered and
compared to the literal given. If the
literal is matched, the source pointer is
updated beyond the last character obtained.

The test fails with a transfer of
control to CKRFAIL (1) if there is a match
and  ‘'aa...a'’is the operator or (2) if
there is not a match and 'aa...a' is the
operator.

The test is successful (1) if there is a
match and 'aa...a' is the operator or (2)
if there is not a match and 4 ‘'aa...a' is
the operator.

§a, Scan for the presence of the arqument a
(CKRSCAN, Chart 021) and

§13a, Scan for the absence of the arqument_a
(CKRSCANF, Chart 021)

The remainder of the source is scanned
for the given character. The scan
terminates when the character is found.

éa succeeds if the character is found
before the end of the source; §&ya succeeds
if the end of the source is reached without
the character being found. The source
pointer is unaffected by the scan. If the
character is not found and &a is the
operator, or if the character is found and
€q7a is the operator, the test fails and
control is transferred to CKRFAIL.,

$n, Call action routine N (CKRACTN,
CKRACTNT after a table, Chart 022)

The appropriate special-purpose
subroutine is called to perform a specific
test or task, identified by n. The
individual action code routines and their
returns to the checker are described in
"Action Code Routines."

*n, Define an error message (CKRMESSG,
Chart 033)

The error message code n is saved as
part of the nest information, where it can
be accessed by the CKRFAIL routine in
processing an error.

+TABLE-NAME, Check source for_ one of the
literals in the table, and

-TABLE-NAME, Verify that source does not
appear in the table (TABL, TABLT after a
table, Chart 033)

A number of nonblank characters equal to
the maximum-argument-size is obtained from
the source. The length-of-argument
characters are compared to each literal
argument in the table until either a match
is found or the table is exhausted.

If there is no match and the operator is
-TABLE-NAME, the test is successful. The
syntactic definition pointer is incremented
so that the operator following the first
table reference in the chain will be
interpreted next. If there is no match,
but the operator is +TABLE-NAME, the test
fails and control is transferred to
CKRFAIL.

If there is a match, the source pointer
is incremented beyond the matching source
characters. If the operator is
-TABLE-NAME, the test fails and control is
transferred to CKRFAIL. If thé operator is
+TABLE-NAME, the test has succeeded and the
function associated with the matched
argument is examined. An operator routine
invoked as a table function is entered at a
special point (operator-routine-name
suffixed by T) to account for the different
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definition pointer used. If the function

is:

1. SYMBOLIC-NAME, the syntactic line
named is nested to at CKRSYNST;

2. +TABLE-NAME, the table named is
searched at CKRTABLT;

3. $n, the action code n is processed at
CKRACTNT;

4, 0(null action) or if the last table
function has been successfully
processed, the syntactic definition
pointer is incremented so that the
operator following the first table
reference is examined at CKRINTRP.,

Once some argument in a table is
matched, even if tests fail at the function
level, no other arguments in the table are
checked against the source.

END-OF-DEFINITION-LINE, Unnest syntactic
line (CKRSYUNS, cChart 034)

If the current line nest is at level 1,
the definition has been satisfied and
control is to be returned to the executive.
The presence of any excess source
character(s) is diagnosed, unless a prior
error was detected in the statement.

At any subsequent level of nesting, the
syntactic definition pointer is restored
from the nest to point immediately beyond
the symbolic reference to this line on an
earlier line. Then a line nest is removed
from the top of the nest list ("popped up")
to replace the current nest (see Figure 5).

All operators valid for interpretation
have been discussed. Failure in an
operator routine often causes control to be
transferred to CKRFAIL, the failure
routine, which operates as follows:

CKRFAIL, Failure routine, (Chart 035)

A switch is turned on to indicate
failure in an operator. If we are
committed to this path, i.e., if the commit
switch is on for the current qualification,
the error message code is set from the
current line nest and the error source
reference is set to the source location of
the last character (or character string)
obtained. At CKRREINT the branch register
is set to return control to CKRINTRP in
case the checker is recalled to continue
checking beyond the failing element. At

uy

CKRTSTML, if the end-of-source has been
reached, an error code bit is set on to
indicate a terminating error. At CKRTMRET,
the error message information is compared
to that of any previous message issued for
the current statement. If the new error
information is unique, it is saved, and the
error will be recorded (up to a maximum of
five checker-detected errors per statement)
via the executive; processing continues at
CKRERRET. If identical error information
was already issued, and the error is still
not a terminating error, processing
continues as though the executive had
issued the message and recalled the
checker; and the checker continues its scan
of the same statement.

If an identical error message was
issued, but the error is now a terminating
error, control is returned to the executive
without indication of error. At CKRERRET
registers are saved for reloading after
possible recall by the executive, the
checker-detected error switch is turned on,
and control is returned to the executive.

If we are not committed to this path,
any necessary unnesting takes place to
bring the level of line nesting back up to
the level of the current qualification.
The syntactic pointer is reloaded from the
qualification "false" displacement so that
the next alternative operator, | , or
qualification end, > or ), may be
interpreted.

Action Code Routines (Charts 023-032)

The action code ($n) operator routine
initializes for no errors and then gives
control to the appropriate action code
subroutine (an unrecognizable action code
constitutes a system or syntax checker
failure--WKASFAIL set).

Upon completion of the action
subroutine, control is returned to the main
body of the checker where error indicators
are tested and control is transferred
appropriately:

1. Failure switch (WKAFALSW) on -- Branch
to the CKRFAIL routine to determine
whether an error message is to be
issued.

2. Error code set (WKAERRCD not zero) ---
If committed, branch to CKRREINT (in
the CKRFAIL routine) to issue an error
message before proceeding to interpret
the next operator (at CKRINTRP). If
not committed, branch to CKRFAIL to
try the next alternative.



3. Not-operational byte set (WKASFAIL, in
work area IPDERWKA, not zero) --
branch to CKRERRET (in the CKRFAIL
routine) to issue a system or syntax
checker failure message and
discontinue checking the statement.

4, None of the above -- branch to
CKRINTRP to interpret the next
operator.

100-106. K operator action routines

Action routines 100 through 106 perform
tests on fields and switches set by the K
operator. The K digit count contains the
number of significant digits counted by the
K operator. The K switches are: type,
which may be integer or real; length, which
may be D (double-precision) or E
(single-precision) ; and value, which may be
nonzero or zero. If type = integer and
length = D, indicating that the absence of
a numeric constant was previously
diagnosed, control is immediately returned
to the checker.

100. Nonzero integer (CKRAR100, Chart 023)

Switch settings are examined for type =
integer and value = nonzero., If either of
the above requirements is not met, control
is returned to the checker with an error
code indicating that a nonzero integer is
required.

101. Nonzero number (CKRAR101, Chart 023)

The switch settings are checked for
value = nonzero. If value = zero, control
is returned to the checker with an error
code indicating that a nonzero number is
required.

102. Integer (CKRAR102, Chart 023)

Switch settings are checked for type =
integer. If type = real, control is
returned to the checker with an error code
indicating integer required.

103. Save K operator switches (CKRAR103,
Chart 024)

This routine is called only for complex
numbers. The switches set by the K
operator for the real portion of the
complex number are saved for use in routine
104,

104, Complex number checker (CKRAR104,
Chart 024) )

The K operator switches that have just
been set for the imaginary portion of a
complex number and those switches saved by
routine 103 are tested to be sure that type
= real for both and that both have the same
length attribute (E or D). If either
requirement fails to be met, an error code
indicating invalid complex number is
returned to the checker.

105. Data set reference number (CKRAR105,
Chart 024)

Switch settings are checked for type =
integer and value = nonzero and the digit
count is checked for not being greater than
two. If any of the above requirements is
not met, control is returned to the checker
with an error code indicating an invalid
data set reference number.

106, Real number (CKRAR106, Chart 025)

Switch settings are checked for type =
real. If type = integer, control is
returned to the checker with an error code
indicating real number required.

200-202. Check number of subscripts

200, Possibly too many subscripts precede
(CKRAR200, Chart 026)

This routine checks the iteration count
saved after an iteration loop has been
completed. If the saved iteration count
exceeds 2 for FORTRAN E, or 6 for any other
level of FORTRAN, control is returned to
the checker with an error code warning that
possibly too many subscripts precede the
source characters (")") pointed to.
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201. Too many subscripts (CKRAR201, Chart

401. Check for List-Directed 1I/0 support

026)

This routine checks the iteration count
of the current iteration loop. If the
current iteration count is exactly 2 for
FORTRAN E, or 6 for any other level of
FORTRAN, control is returned to the checker
with an error code indicating too many
subscripts at this point ("," following
last valid subscript).

202.
(CKRAR202,

Too many subscripts precede
Chart 026)

This routine is identical to 202 with
the exception that the error code indicates
that too many subscripts definitely precede
the source characters (")") pointed to.

300,
027)

Check END statement (CKRAR300, Chart

{f the statement was labeled (with a
statement number) or if there was a
nonblank character in the continuation
column or if, in free-form, the statement
contains more than 66 characters (not
including trailing blanks), control is
returned with a code indicating a
terminating error.

Check FORMAT statement for label
Chart 027)

301.
(CKRAR301,

If the statement was not labeled (with a
statement number), control is returned with
an error code indicating that the statement
number is missing.

400. cCheck for DEBUG facility (CKRAR400,
Chart 028)

If the source is not being checked for
FORTRAN G, G1, or Code and Go syntax,
control is returned with a code indicating
a terminating error. The code indicates
that the Debug facility is not supported.
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(CKRARL00, Chart 028)

If the source is not being checked for
FORTRAN G1 or Code and Go syntax, control
is returned with a code indicating a
terminating error. The code indicates that
List-Directed I/0 is illegal.

500.
(CKRAR500,

Check range of IMPLICIT statement
Chart 029)

The next nonblank characters in the
source are checked for an alphabetic
character not followed by a hyphen or for
an alphabetic character followed by a
hyphen followed by a higher alphabetic
character, where the character $ is
considered alphabetically greater than Z.
If the source does not meet the
requirements, control is returned with an
error code indicating that an invalid range
was specified in an IMPLICIT statement.

600-603. Check I/O lists

Action routines 600-603 are used in the
checking of I/O lists:

600-602 to verify that the index
variable of an implied DO is not
subscripted;

603 to look ahead to verify that a
right parenthesis closes an implied
DO.

600.
(CKRAR600,

Initialize for no subscripting
Chart 030)

The subscript switch is initialized off.

601. Indicate subscripting (CKRAR601,
Chart 030)

The subscript switch is set on.

602. Test for subscripting (CKRAR602,

Chart 030)

If the subscript switch is on, control
is returned with an error code indicating
that the variable may not be subscripted.



603. Test for following right parentheses

801. Fail unconditionally (CKRAR801, Chart

(CKRAR603, Chart_030)

If the next nonblank character in the
source is not a right parentheses, control
is returned with an error code indicating
that a right parenthesis is required. (If
the right parenthesis is detected, it is
not bypassed.)

700.
(CKRAR700,

Check format code width specification
Chart 031)

Starting with the first nonblank source
character, consecutive digits are converted
to a "width" value. If the first character
is not a digit, control is returned to the
checker with the failure switch on.

Once the first non-digit is encountered,
the width value is checked for size. If
the width is not in the range 1-255,
control is returned with an error code to
that effect, and a width value of 0 or 255,
as appropriate, is saved.

701. cCheck format code decimal places
specification (CKRAR701, Chart 032)

Starting with the first nonblank source
character, consecutive digits are converted
to a "decimal places" value. If the first
character is not a digit, control is
immediately returned to the checker with an
error code indicating that decimal places
must be specified.

Once the first non-digit is encountered,
the decimal places value is compared to the
width value saved by routine 700. If the
decimal places value is greater than the
width, control is returned with an error
code to that effect.

800. Check for end of source (CKRAR800,
Chart 032)

If there are any further source
characters, the failure switch is set on
before control is returned to the checker.

032)

The failure switch is set on and control
is returned to the checker.

Get-Character Routines (CKRGTANY, CKRSKANY,

CKRGTNBS, CKRGTNB1l, CKRSERCH), (Charts

036-039)

These are the routines in IPDSNCKR which
are used to get or skip characters in the
source statements. Their inputs are a
supplied source pointer, an
end-of-statement pointer, a count of
characters to be moved, and a character to
be searched for. Their outputs are current
and update source pointers, a source-end
switch setting, a result buffer, and the
count of characters actually moved. The
routines obtain characters from the
character string in the work area.

The supplied source pointer contains the
address of a character in the character
string. A negative source pointer
indicates no more source. The supplied
source pointer may be the initial source
pointer passed by the executive to IPDSNCKR
or any current, previous, or update source
pointer value for the current statement.

The end-of-statement pointer contains
the address of the last character of the
statement character string.

When characters are requested to be
moved, they are placed in the result
buffer. When fewer characters are moved
than were requested, an end-of-source
character is appended to those already
placed in the buffer. A request for zero
characters is not legitimate and causes
undefined actions.

The get-character routines will fold
lower case alphabetics to upper case if
free-form is specified in the options word.

The CKRSKANY and CKRGTANY routines share
common code.

Get Any Source Characters (CKRGTANY, Chart

037)

Starting 'with the one specified by the
supplied source pointer, the requested
number of characters is moved to the result
buffer,
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The current source pointer is set equal
to the supplied source pointer.

The update source pointer is set to the
character after the last one moved, or it
is set negative if there is no next
character.

If there are not enough source
characters to satisfy the request, the
source-end switch is set on; otherwise, it
is set off.

The count of characters moved, not
including a possible end of source
character, is stored.

Skip N Source Characters (CKRSKANY, Chart

037)

This subroutine skips a specified number
of characters in the lines of a source
statement. Skipping begins at the
character specified by the source pointer
and continues until the count is satisfied
or the end of source is found.

If the specified number of characters
are available and skipped, an update
pointer is set to the source byte following
the last one skipped.

This subroutine has the same
specifications as CKRGTANY except that the
result buffer is destroyed and the number
of characters requested may be more than
the length of the result buffer.

Get N Nonblank Characters (CKRGTNBS, Chart
037)

The requested number of nonblank
characters is moved to the result buffer.
The scan begins with the character
specified by the supplied source pointer.

Upon entering the routine the current
source pointer is set to zero. If there
are no nonblank characters, the current
source pointer remains zero. Otherwise,
the current source pointer specifies the
first nonblank character moved.

The update source pointer is set to the
next character, blank or nonblank, after
the last one moved, or it is set negative
if there is no next character.

If there are not enough nonblank
characters to satisfy the request, the
source-end switch is set on. Otherwise, it
is set off.
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The count of nonblank characters found,
not including a possible end-of-source
character, is stored.

Get One Nonblank Character (CKRGTNB1l, Chart
036)

This subroutine has the same
specification as CKRGTNBS except it is
understood that the request is for one
nonblank character, and the number of
characters moved is not recorded.

This is a separate routine from CKRGTNBS
in order to increase efficiency.

Search Source for Specific Character
(CKRSERCH, Chart 039)

This subroutine searches the remainder
of a source statement for a specified
character. The search begins at the source
character specified by the supplied source
pointer and continues until ‘a match is
found or the source statement end is
encountered.

If a source character matches the
supplied character, the update source
pointer is set to that source byte, and the
source end switch is set off.

If no match is found, the source end
switch is set on, and the update source
pointer is set negative.

THE IPDER MODULE

The IPDER module constructs diagnostic
messages in the message buffer, WKAERBFR.
It is used to construct all the messages
sent from the IPDSN module to the
environmental system. The format of these
error messages is described in Section II,
"Error Messages." The messages are
constructed from information passed to
IPDER in the area IPDERWKA when it is
called, and from information in two tables,
MSGTABLE and MSG000, internal to the
module. The IPDERWKA information is used
to generate the message identification,
line number, and source character fields of
the message. Tables- MSGTABLE and MSGO000
are used to generate the message text field
as follows: The error code with its
rightmost bit zeroed is used as an index
into MSGTABLE which is a table of
halfwords. The halfword thus obtained from
MSGTABLE is a displacement from the start



of MSG000, the table containing the actual
message texts. The address of the text of
the desired message is this displacement

added to the base address of MsSG000. The
length of the desired message is found by
subtracting its displacement (in MSGTABLE)
from the displacement of the next message,

i.e., from the next two bytes of MSGTABLE.
The text address and length are used to
move the message to the message buffer.
The remainder of the buffer is filled with
blanks, completing the operation of the
IPDER module.
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SECTION III: PROGRAM ORGANIZATION

The following text and the flowcharts at
the end of this section describe the
executable control sections and routines
that accomplish the functions of the syntax
checker modules. There are three control
sections containing executable code: the
executive, the checker, and the error code
processor. Each control section and its
routines are described in the order in
which they are discussed in Section II.
Figure 7 shows the organization of the
syntax checker modules in core storage.

EXECUTIVE

Ccontrol Section Name: IPDSNEXC (Charts

001-005)
Entry Point

The executive is called by the
environmental system at IPDSNEXC when
FORTRAN IV syntax checking is requested by
a terminal user.

Function

IPDSNEXC performs the following
functions:

e Acquires and releases a work area for
the syntax checker.

e Ensures that the requested language
definition table is available and in
core storage.

® Gets a source statement from the buffer
chain passed to it by the system and
builds a statement character string in
the work area.

e Checks for valid statement number.

o Passes control to the checker to syntax
check a source statement.

e Recalls checker to resume syntax
checking on a statement that has had a
non-terminating error.

e Calls error code processor which
constructs error messages when the
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checker finds an error in a source
statement,

¢ Requests more source input when needed.

e Returns to caller with appropriate
error messages.

Routines Called

IPDSNCKR is called to begin syntax
checking a source statement or to resume
checking on a statement after the executive
has passed its syntactical error message to
the system.

IPDERERR is called to generate an error
message from an error code supplied by the
executive or returned to the executive by
the checker.

Exits

The executive exits to the system with
an error message to be sent to the user,
with a request for more input, or after the
final-entry cleanup has been accomplished.

Attributes

IPDSNEXC is re-enterable. Its work area
must not be modified by the environmental
system.

CHECKER

control Section Name: IPDSNCKR (Charts

006-036)

Entry Point

IPDSNCKR is called by the executive
(IPDSNEXC), either to process a new
statement or to continue processing a
statement after an error has been recorded.

Function

The function of the checker is to edit a
single FORTRAN statement for syntactic
errors by matching the source statement
against a table that defines the syntax for
FORTRAN IV statements.



LOAD MODULE IPDCK
(Syntax Checker
executable code, 4 CSECTs)

LOAD MODULE IPDAGH
(G/H table loaded by
initial call to Syntax Checker)

0

FORTRAN G/H
Definition Table

G's jn space for expansion

LOAD MODULE IPDTEE
(E table load by
initial call to Syntax Checker)

0 Branch to
IPDSNEXC
C
Instructions comprising
executive, IPDSNEXC,
CSECT
X's in space for expansion
0 Branch to,
IPDSNCKR
o
Instructions comprising
checker, IPDSNCKR,
CSECT
C's in space for expansion
0 Branch to|
( 4 IPDERERR
C

Instructions comprising
error processor, |IPDERERR,
"CSECT

R's in space for expansion

Table of Error Message
Phrases, IPDERMSG,
CSECT

M's in space for expansion

Figure 7. Map of Core Storage

0
FORTRAN E
Definition Table
E's in space for expansion
Subpool 001
(Work area obtained via GETMAIN
on initial call to Syntax Checker)
0

Work Area

IPDSNWKA (last 8 bytes)
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Routines Called

The various get character routines are
called to get the next n characters
(CKRGTANY), the next nonblank character
(CKRGTNB1), or the next n nonblank
characters (CKRGTNBS). CKRSKANY is called
to skip the next n characters. CKRSERCH is
called to scan the remainder of the source
for a particular character.

Exits

Upon completion of its processing, the
checker returns control to the executive,
IPDSNEXC.

Attributes

Re-enterable

GET ANY SOURCE CHARACTERS

Subroutine Name: CKRGTANY (Chart 037)

Entry Point

CKRGTANY is entered when a specified
number of characters are to be moved from
the source statement to a result buffer.

Functions

CKRGTANY performs the following
functions:

e Moves a specified number of source
characters to a result buffer.

e Updates a pointer to the source byte
following the last one moved, or sets
it negative if there is no next source
byte.

e Sets on source-end switch and appends
an end-of-source character to the last
character moved into the result buffer
if there were not enough source
characters to satisfy the request.

The number of characters requested must
fit in the result buffer.

Routines Called

None
Exits

When the number of regquested source
characters has been found and moved, or the
source statement end is encountered, the
subroutine CKRGTANY returns to the calling
program.
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Attributes

Re-enterable

SKIP N SOURCE CHARACTERS

Subroutine Name: CKRSKANY (Chart 037)

Entry Point

CKRSKANY is entered when a specified
number of characters are to be skipped in
the source statement.

Functions

CKRSKANY performs the following
functions:

e Skips source characters until the count
is satisfied.

e Updates a pointer to the source byte
following the last one skipped, or sets
it negative if there is no next source
byte.

e Sets on source-end switch if the end of

source is found before a specified
number of characters are skipped.

Routines Called

None
Exits

The subroutine CKRSKANY returns to the
calling program when the specified number
of source characters or the end of source
has been found.
Attributes

Re-enterable

GET NONBLANK CHARACTERS

Subroutine Name: CKRGTNBS (Chart 037)
Entry Point

CKRGTNBS is entered when a specified
number of characters are to be moved from
the source statement to a result buffer.
Functions

CKRGTNBS performs the following
functions in getting source characters:



e Moves a specified number of nonblank
source characters to a result buffer.

e Sets a pointer to the first source
character found and moved.

¢ Sets the source-end switch when the
specified number of characters cannot
be satisfied and returns a count of
those found and moved.

® Sets an update source pointer to the
byte beyond the last source character
found or sets it negative if there is
no next source byte.

e Moves a special character into the
result buffer after the last valid
source character moved if the request
was not completely satisfied.

Routines Called

None
Exits

When the number of requested source
characters have been found and moved or the
source statement end is encountered, the
subroutine CKRGTNBS returns to the calling
program.
Attributes

Re-enterable

GET ONE NONBLANK CHARACTER

Subroutine Name: CKRGTNB1 (Chart 036)

Entry Point

CKRGTNB1 is entered to get one nonblank
character.

This subroutine has the same
specifications as CKRGTNBS except that the
number of characters to be found and the
number actually moved is assumed to be one.

SEARCH SOURCE FOR SPECIFIC CHARACTER

Subroutine Name: CKRSERCH (Chart 039)

Entry Point
CKRSERCH is entered to search the

remainder of a source statement for a
user-specified character.

Function

CKRSERCH performs the following
functions:

e Searches the statement character string
for a specified character.

e Sets the update source pointer to the
source character that matches the
user-specified character.

e Sets on the source-end switch if the

end of the source statement is reached
without finding a match, otherwise off.

Routines Called

None
Exits

The subroutine CKRSERCH returns to the
calling program when a matching character
has been found in the source or the end of
source is reached.
Attributes

Re-enterable

ERROR CODE PROCESSOR

control Section Name: IPDERERR (Chart 040)
Entry Point

IPDERERR is called by the executive
(IPDSNEXC) at location IPDERERR.

Function

IPDERERR is given a message code and,
using the information in its message
definition table, assembles the appropriate
message in the message buffer.

Routines Called

None
Exits

When the error message has been
assembled in the message buffer, IPDERERR
returns control to its caller.

Attributes

Re-enterable
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Chart 004. IPDSNEXC (Part 4 of 5)
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chart 005. IPDSNEXC (Part 5 of 5)
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Chart 006. IPDSNCKR Overview
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Chart 007. IPDSNCKR Overview
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Chart 009. IPDSNCKR (CKRINTRP)
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IPDSNCKR' (CKRCSTRG)
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* A3%

FROM
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CKRCSTRG
Fkokk A3 dokokk ok kkok
* *
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ke kkkkkkk Rk

*****B3**##******
CK A3
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OM SOURCE
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o ¥,
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« *SOURCE *,

/
¥k kDI kkkkkkkkkk
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* TERROR *
* IN,TIALIZE *
#STRING CTR = 0 #
kkkkkkkkkrkkkkkkt

FREERGRIRKERERKE
* *

* INCREMENT *
*STRING_COUNTER *
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kkkkkkkkkkkkkkkkk
A
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*kkk ,t
* * . TRING *,
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*kkk *g o ¥
*, ¥
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ERERET 2R R R kR kR kk
#SET ERROR CODE #*
* FOR LITERAL *
* EXCEEDS 255 *
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*kkkkkkkkkkkkkkkk
CKRTMRET
*kkkk
*035%
* J3%
* &
*

>
CKRUPDCS

*kkkkEIRkkkkkkkkk
* UPDATE SOURCE *
*POINTER BEYOND *
*  CHARACTER  *
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kkkkkkkkhkkkkkkkk

FEERKPIRERRR KRR
*CKRGTANY 037A3*
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*
kkkkkkkkkkkrkkkkk
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. .
*, ¥
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¥,
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‘. e
*, ¥
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*
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Rk A
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* %

*
CKRFAIL*
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H5  *
EE L* *,
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*
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*

‘" yES AR
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* A3%
%
*
FARARRSRE AR AR R R
$SET ERROR CODE ¥
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* CONTAINS NO *
* CHARACTERS :
AR R
CKRREINT
AREEE
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£k
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IPDSNCKR (CKRQUOTE, CKRNOTQT)

EHAEE
*020%
* A%
* %
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Ly VI T T T
*
: CKRQUOTE :
P T T T T
CKRQTCOM
SEEREB2RR R AR RRA FEESBIFERRERRRER
* * *PICK UP_LENGTH, *
*INDICATE MATCH * * L, OF LITERAL *
* REQUIRED Fmm e >*F0ﬁ COMPARISON, *<~———.
* * UPDATE_DEF PT *
* * PAST LITERAL *

¥R ERCI*kErkhkkkk

*GET THE NEXT L *
+NON-BILANK CHARS*
+ FROM SOURCE *
ke F ke hkhkkrkk

¥,
D3 %,
* .
. SOURCE *, YES
* *.
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. .
*, %

1 NO
CKRNOMAT . *.
E3 *,
o* ‘t
o ¥ MATCH *. NO
*, REQUIRED o
*, o*
*, ¥
*, ¥
* YES HkkEE

*009%
CKRFAIL **Aii CKRINTRP

kEkEkk

*(035%

* A3%
* %
*

.
.*OBTAINED = Hmmmee

*kkokk

*020%

* AL*

+
*
FROM
009E3

LA LY VERETRL L2 24
*

: CKRNOTQT :
FRERERRRERERREE

FEEHRBUEERFRREERR
*

*#INDICATE MATCH *
* FAILURE ¥
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FHERRARERRREEREER

LRI EE L EL L IT L L)
* *
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EEE R S S S S L]

)
EY4 *,
¥ *,
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*, ok
*, ok
*, . *
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P
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IPDSNCKR (CKRSCAN, CKRSCANF)
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*
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*
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kkkk kR Rk Rk Rk
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* *
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*kEkE
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*
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*
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Fhkkkkkkokokkkkkk
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* T S *
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<
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Rk RRCI Rk kKRR Kk K
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*SEARCH REMAIN- #*
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LTI T T T Y £
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*
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#, OF-SOURCE SW o *=meew—me! >#*  DESIRED o %———m—m,
. OFF . *, .
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IPDSNCKR (CKRACTN)
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*
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* DPAST TABLE  *
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FhkkkkhkkkkrhkkkE

CKRACTN]
#*##*C3i**tt*#t#t

* ZERO ERROR *
:CODE, WKAERRCD :

* *
ke kkkkkkkkhkkk

/
kR EADIER kR KRk kKE
* OBTAIN ACTION #*
* AT *

CODE_ (
* SPECIAL DEFN *
* PT) *

*
kkkkkkkkkkkkhkkkdk
v
E3" %,
o* *
.*  ACTION *.
*: GODE ox
*, o ¥
*, o ¥
*, %
*
*k¥
* *
#
* ¥
*¥kkkk
*022%
* GU*
* *
*
CKRACFAL
REGUEREEREE
*
+ WKASFAIL TO *
*, INDICATE = '+
UNDEFINED
* «ACYI0N conz*
*kkkkkkkkkk
v
CKRACTRT _.*.
H3  x,
L% DID . *,
.*ACTION FAIL#*.
T Ck P S
*, ON) . . % Y
*, ¥ *kkkk
%, % *035%
* NO * A3*
* *
l CKRFAIL *
L. .5
au 00...023 A3
ANY .* *. 01:21023 D
. +ERROR GODE" #, I8, +. YES 02:...023 6
+ (WKAERRCD SET:%-———=m >+1 P S 03211024 &
%, NON-0) ¥ .COMMITTED‘ Qoei028 E
*, .x . CKRREINT 05-1.024 E
* Lk Tx, Lk 08+..025 A
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+035+ 01.1.026
CKRFAIL * F3+ 02:1.026
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rrkek 01::1.027 F3
#035% 00425028 A2
CKRTSNOP _.*. * A3+ 01:7.028 al
K3~ “x, +F 00415029 &3
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+2 (WKASFAIL SET. 02-1.030 D3
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. . *EEE 700 031 Al
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TO CRRACTRT

Chart 023. IPDSNCKR (CKRAR100, CKRAR101, CKRAR102)
*EEEE
*023+
* A3*
+ ¥
*
FROM
022E3
CKRAR100
*EEAAJRERRERERE
* 100 NON-ZERO *
* INTEGER *
EEREREERRERRRRE
v
‘a.
«* SW *,
«* SETTINGS *. YES
*, INVALID (ALL ¥
*, ON ¥
*. B
*, . *
* NO
L*
c3 * kR RCU R R Rk kR Rk
TYPE * SET MESSAGE ¥
¥ VALUE SWS *, NO *CODE_FOR NON-0 *
ON FOR P >#% INTEGER Rﬁg'n e
* INTEGER, ¥ PT RE NS#* A
*hEEE N N-0° * FROI OP) *
*023% o PR E
* D1% *+°yEs
* *
*
FROM
022E3
CKRAR101
FEkED]L R KRR EER
101 NONZERO *
* NUMBER :
SRR EERERERERERE
¥,
*,
SW *, *ERAEIRFRERERE
ox SETTI IGS__*. YES *
*. INVALID (ALL >* RETURN *
*. 3 ON " * *
. SRR RRERERERREE
*, E TO CKRACTRT
*"No
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*, ##**tFZ#tt*t#***t
. ‘y SET MESSAGE *
o ¥ VALU *, NO ‘CODE FOR NON-0 *
#, SW ON FOR o *¥——————o >*¥NO. REQ'D (ERR *————
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“x, Lx tt*#tttt#tt*t*#t# *023#
* YES * G3*
l * *
*
FROM
022E3
CKRAR102
EE ek T EEE T L Y
* *
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B T
¥,
H3 *, *kkkkHY Rk Rk kR kkE
o* *. * SET MESSAGE *
«* TYPE SW #*. NO *CODE FOR_INTEGR*
*, ON FOR o H e >*RE ‘D (ERROR PT*
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“k, o¥ PETET TR L
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FERTUREREFREEE
*
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* *
kR RRERERRREE

D*
*

RS - LL TR T Y
*

RETURN

*kkkkkkkkkkkkkk
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CKRAR103

EERRAZERRRERREE
103_SAVE K *

*kkkk

CKRAR104
*kRRELRkk Rk kkEE

*

: 104 COMPLEX i
*kkkrkkkkkRkREE

v

F1 *
.*¥ SW *.
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* 3 0N *
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*

o ¥

*.
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«*(LEFT) TYPE*.
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TR LT

*, %
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J1 *,
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Lk

*¥kkk

*
* G2 *
*kkk

CKRABDCX
FREEEG2REFRRERKKE

* SET MESSAGE *
* CODE FOR IN- *

—>% VALID COMPLEX *———=>
*NO. (ERR PT RE-*
*MAINS FRM K OP)*
*kkkkkrkkE bRk kkEE

A
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CKRATLND__.*.

*
.* LEFT *.
%" SAVED %,
—->*.  LENGTH SW .*
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v

*.
* SAVED
*. LENGTH SW .*
*. OFF ¥
*, o ¥
*,
*

Fhkk

*
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*
>*
*

*
* SWITCHES *
* *

kkkkkkkkkErkkkk

’
*AkFERCIkkkkEEhkk*
* *
*SAVE K_SWITCHES#*
* AS LEFT K *
*  SWITCHES :
ER RIS E IS E S S22 22

*kkkDI*kEREEREE
* *
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LR L S S h S h i
TO CKRACTRT

FRERKIkkRERKE RS
g *
RETURN ;
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P et
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* %
FROM
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FREFELRRER RS RS
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YES .* SETTINGS *
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. .
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T

S

«* TYPE *,
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ON FQ R O
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"+ yEs

v
¥,
Ju *,
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. .

*, o ¥
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* *EFFKGHEERERE R EE
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FERRKLUFF Rk kR Rk K
*
* RETURN *
* *
FhE kR R KR KKK
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FROM
022E3

CKRAR106
*ERRD Rk kR AR
*
:106 REAL NUMBER:
e

o ¥,
B2 *,
* SW *,
SETTINGS _*. YES

D *

o

*)INVALID (ALL .
¥, ) ek

- *

*, .

*
¥,
c2 .
* *,
TYPE SW *.
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.
NO
*

.
¥
*,

FERFRCI Rk o RkAH
* *
* SET MESSAGE *
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RETURN
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FEEEE
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* E1%
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o ¥,
F1 *,
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*
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*
o ¥ *,
< * CURR *
*, ITER. COUNT .*
*, =6 o ¥

* *

. .

*, %
* NO
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* *
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IPDSNCKR (CKRAR200,

CKRAR200

*REEA Rk ER R REK
* 200 POSS TOO *
* MANY SUBS *

* PRECEDE *
LR R T L

CKRAR201, CKRAR202)

*

TO CKRACTRT
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B2" "=, B3" "=,
o* *, . *,
+* TFORTRAN *, o ¥ SAVED *. NO
*, LEVEL E e¥e—eee__>%, ITER. COUNT‘. *
“x, y “x, ' e
*, . * . ¥ * *
* NO * YES * C4 *
* *
l e
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c2” e, FRRRRCIEF R AR L AR FREFRCURERE R RS
. *. * SET MSG CODE *  SET ERROR * 4 AREACSHERRERREE
o* SAVED *. * FOR POSSIBLY * * POINTER FROM * 4 *
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*
FROM
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. * * . . . . * * .
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*, = 2 o *, o ¥ *, > 2 o ¥
*, o* *, o ¥ *, o*
*, . * *, ¥ o o F
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FREERGEERRRARRAS G3' s, EEEERGUEREERREREE
* * . *, * SET MSG CODE *
* SET MSG CODE # o * SAVED *, FOR_TOO_MAN *
—~->* FOR TOO MANY * *, ITER. COUNT . SUBSCRIPTS *
: SUBSCRIPTS : *, . > 6 . * : PRECEDE :
FEEEEERERERRRERRE “x, % FERRE AR R R LR
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EE .
* * * *
+cy o+ * cu o+
* * * *
P ARKKEIER R AR e
*
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IPDSNCKR (CKRAR300, CKRAR301)

CKRAR300
*xkkAJRkRkkkkkk
*
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¥
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. ¥ .
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*
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D2 * *REREDIRR KRR ERKES
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*
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*
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kkkkkkkkkkkkkkk * *
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*
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* SET ERROR *
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: 500 IMPLICIT :
*EEEREERERERERE

\
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*POINTER BEYOND *-——————v >*. $ P S >% INVALID RANGE *
* HYPHEN * + ¥ A A “* "IN IMPLICIT *
*, o* 1 * ATEMENT __*
*kkkkkkkkkkkkkkkk *, ¥ dkkkkkkkkkkkkkkkk
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* *
kEkkkkkkhkkkkkE

\
*EB2FRERKEE
* *
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The microfiche directory is designed to
help you find named areas of code in the
program listing, which is contained on
microfiche cards at your installation.
Microfiche cards are filed in alphameric

SECTION_IV: MICROFICHE DIRECTORY

Table 4 below contains a module-CSECT
cross-reference table.

Section IV:

order by object module name. If you wish Table 4. Module-CSECT Cross-Reference
to locate a control section, subroutine, Table
table, or work area on microfiche, find the - - e 1
name in column one and note the associated | Object| |
object module name. You can then find the | Load Module | Module| |
item on microfiche, via the object module | Name | Name | CSECT Name |
name; for example, the subroutine CKRGTANY [ + + 4
is on card IPDSN. In the case where a work | IPDAGH | IPDAGH| IPDAGH |
area is referenced by two object modules, b 4= $--——————————————— - 4
the names of both modules appear in the | IPDSNEXC | IPDER | IPDERERR |
module name column. The other columns | t + 4
provide a description of the item, its | | IPDSN | IPDSNCKR, IPDSNEXC |
flowchart identification (if applicable), b 4 - 9
and a synopsis of its function (or its | IPDTEE | IPDTEE| IPDTEE |
contents, if a table). L 1 1 4
r T T L St Sttt B it 1
| | |Object Module |CSECT/ | | |
| | | Name (Micro- |DSECT |Chart | |
| Name |Description| fiche Name) | Name | ID | Synopsis |
I [ 1 1 1 1 4
8 T T T T T 1
| CKRACNDX| table | IPDSN | IPDSNCKR | -- |Displacements to action code |
| | | | | | routines |
——————————— -—+ + + + 4
| CKRAMTBL | table | IPDSN | IPDSNCKR | - | Translate and test table for A-Z and|
| | | | | |0-9 |
———————— e b : : 1
| CKRGTANY | subroutine |IPDSN | IPDSNCKR| 037 |Get next n source characters, both |
| | name | | | |blank and nonblank |
’ t ¥ t e {
| CKRGTNBS | subroutine |IPDSN | IPDSNCKR|037 |Get next n nonblank source |
| | name | | | | characters |
t + ¥ + + t —
| CKRGTNB1 | subroutine |IPDSN | IPDSNCKR|036 |Get next nonblank source character |
| | name | | | | |
b + 4 t t + 1
| CKROPNDX| table | IPDSN | IPDSNCKR | -~ |Displacements to syntactic operator |
| } | | | | routines l
O H + 1 + 4
| CKRSERCH| subroutine |IPDSN | IPDSNCKR| 039 |Search source for a specific |
| | name | | |character |
k + + + + + i
| CKRSKANY | subroutine |IPDSN | IPDSNCKR|037 |Skip next n source characters, both |
| | name | | | |blank and nonblank |
t + + + + + i
| EXCADRDF| table | IPDSN | IPDSNEXC|-- |Displacements in EXCSYNXS to syntax |
| | | | | | table address associated with each |
| | | | | | FORTRAN level.
et St SRR pommm e e S T T
| EXCLODTB| table | IPDSN | IPDSNEXC| -- | Syntax definition table names. Used|
| | | | | |for loading and deleting purposes. |
b + S e $--——- $ommmee T T i
| EXCSYNXS | table | IPDSN | IPDSNWKA | -- | Locations of syntax definition |
| | | | | |tables in core storage. |
L 1 B JF B B S, J
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——— v o —— i, — s . wthi. . e Cds ree cin Sre cn, wn

r T T A T T T -
| | |Object Module |[CSECT/ | |
| | | Name (Micro- |DSECT |Chart|
| Name |Description|fiche Name) | Name |ID | Synopsis
________ . S S S ——
| IPDCKWRK |[work area |IPDSN | IPDSNWKA | -- |Miscellaneous checker work areas
F + 1 ¥ {—— -4
| IPDERERR | CSECT | IPDER | IPDERERR|O40 |Error code processor, constructs
1 | | | | |error messages
prmmmmmm oo 1 + T
| IPDERWKA |work area |IPDSN | IPDSNWKA | =~- | Communications area between
| | |and |and | |executive, checker, and error code
| | | IPDER | IPDERWKA | |processor
L 4 -4 ———e e 1 e e e e e e e e e e e e e 2 e e e e e e e e e e e o o o e
r T T
| IPDSNCKR | CSECT | IPDSN | IPDSNCKR | 006~ |Checker checks source statement
| | | | |036 |against a syntax definition table
L ! + _l_ ______________ + _____ 4 S
r T T
| IPDSNEXC | CSECT | IPDSN | IPDSNEXC| 001- {Executive interfaces with environ-
| | | | |005 |mental system; calls checker to
| | | | | ‘|check source statements; calls error
| | | . | |code processor to construct error |
| : | I I | |messages |
vt o ¥ " {
| IPDSNWKA|DSECT | IPDSN | IPDSNWKA | —- |Work area used by executive, checker|
| | | | | |and error code processor |
prommmmm e 1 4 $-———1 _ i
| MSGTABLE | table | IPDER | IPDERERR | -- | Table of displacements of error |
| | | | | | message texts relative to MSG000. |
! + t iy S ——- 1
|MSG000 |table | IPDER | IPDERERR|~-- . |Table containing texts of all error |
| o | 1 | | messages |
pooomooomq-- . + i . 1
| WKACHRST|work are | IPDSN | IPDSNWKA|-- | |Source statement character string |
T e S e e T 1
| WKACKPRM| table | IPDSN | IPDSNWKA | ~—- |Parameter list set up by the |
| | | | | |executive when it calls the checker |
- t e et e t---- T T T :
| WKAGTCHR | table | IPDSN | IPDSNWKA | -- |Supplied and returned parameters of |
| | | | | |get-character routines |
’ - B Y e T TG e 1
| WKALNEST | table | IPDSN | IPDSNWKA | —- |Current syntactic line nest |
t + 1 + $--———1 -
| WKANLIST| table | IPDSN | IPDSNWKA | -- |Push down stack for syntactic line |
| | I | | |nests |
O et e + + 1 + o 1
| WKAQLIST| table | IPDSN | IPDSNWKA | -- |Push down stack for qualification |
| | | | | |information |
. " t 3 + e - 1
| WKAQUALF | table | IPDSN | IPDSNWKA | -- |Current qualification information |
——————————————————— e T S e ST SO |
| WKASERTB| table | IPDSN | IPDSNWKA | -- |Translate and test table for |
| | | | | | CKRSERCH routine |
——————————————————— e vy S T T ot T |
|WKATINU |table | IPDSN | IPDSNWKA | -- |Displacements within WKACHRST of |
| | | | | |1lines of current source statement |
| | | | | |and associated line numbers.
| I B . 1 1 4 L ——— |

o




SECTION V: DATA AREA LAYOUTS

This section provides detailed layouts of internal tables and work
areas used during syntax checking.

Table 5 indicates the control sections in which the tables and work
areas are referenced. The format and content of each of the areas
listed follows Table 5.

[ — e — R Sttt - -—= - 1
| Table/Work | Initialized, Used, and/or |
| Area | Modified by |
b t---—- |
| CKRACNDX* | IPDSNCKR |
| CKRAMTBL* | IPDSNCKR |
| CKROPNDX * | IPDSNCKR |
| EXCADRDF * | IPDSNEXC |
| EXCLODTB * | IPDSNEXC |
| IPDSNWKA | IPDSNEXC, IPDSNCKR, IPDERERR |
| MSGTABLE* | IPDERERR |
I MSG000* | IPDERERR |
_______________________ ¥ S i
| *Table is created at assembly time and must not be modified during |
| execution. |
e e e J
CKRACNDX: Action Routine Branch Table

0 2 4 6

| it T T T - T 1
| | | | cen | |
L L e i 4

Each halfword contains a displacement from CKRACTN to an action code
routine. There is one entry for each action code. The displacement of
the entry from the beginning of the table (CKRACNDX) is equal to the
hexadecimal action code.

CKRAMTBL: Translate and Test Table for A-Z and 0-9

Only the last 63 bytes of this 256-byte table are used; they are used
by TRT instructions to determine whether a character whose hex
equivalent is at least C1 is alphameric. The table bytes corresponding
to the letters A through Z and digits 0 through 9 are set to X'00'. The
remaining bytes in the X'C1' through X'FF' range are nonzero.
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CKROPNDX: Operator Routine Branch Table
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Each halfword contains a displacement from CKRINTRP to an operator
routine. There is one entry for each syntactic operator. The -
displacement of the.entry from the beginning of the table (CKROPNDX) is
equal to the hexadecimal code for the operator.

EXCADRDF: Definition Address Displacement Table

2

~—= O
pr—- =

Each byte contains a displacement (X'00' or X'04') from EXCSYNXS to
the address of the definition table to be used in scanning each FORTRAN
level. The order of the entries is FORTRAN H, FORTRAN E, FORTRAN G,
Code and Go FORTRAN, and FORTRAN Gl.

EXCLODTB: Definition Load Table

T L) T T T 1
| name | code | name | code | name | code |
- o N 1 - B Y J

|

| L-—code (1 byte) for each syntax definition table. Code

| values are the same as those specified in bits 6-7 of

| byte 1 of the options word. The options word is passed
| by the environmental system to the checker.

|
L

—-name (8 bytes) of each definition table.

There are two entries in the table: IPDTEE, definition for FORTRAN
E, and IPDAGH, definition for FORTRAN G, Gl, H and Code and Go.

MSGTABLE: Table of Message Text Displacements

0 2 4 6

=" B T B T 1
| I | | .o | |
L 1 L 1 —_— i O — 4

Each halfword contains a displacement from MSG000, the start of
message zero, to MSGn, the start of the text of error message n. The
error code n (even value of an even-odd pair associated with a message,
e.g., 0, 1; 12,13; etc.) is used as an index to MSGTABLE.

MSG000: Table of Texts of Error Messages

T T
| | | oo | |
L 1

Entries take the form of a labeled (MSGn) character string defining
the text of an error message. Entries are variable-length and are
ordered by (even-numbered) error code n.
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Table 6. IPDSNWKA:

[ e — e — e . . . o, S . S oo, e e S e, S . —— i — — e S e, o e S . — o, o o o e S i, S o S— . i o o T e o St s S e " . S e e, s S

Syntax Checker Work Area (Part 1 of 2)

T -1 T -1
| | Relative Addressj| |
| . 1 |

Field Name | Bytes | Dec | Hex | Field Description |
————————————— Gt = } t 1
EXCSVRGS | 72 | o | 0 | 18-word register save area used by the |
| | | | executive. I

WKACKPRM | 20 | 72 | 48 | 5-word area containing parameter list passed|
| | | | to checker by executive. |

EXCSYNXS | 8 | 92 | 5C | Table containing the address (zero) of each |
| | ) | | definition table loaded (not loaded). |

EXCCRCRD | 12 | 100 | 64 | Current line information. |
Bytes 1-4 | | | | Location of current line. |
Bytes 5-8 | | | | Location of buffer containing current line. |
Bytes 9-10 | | | | Relative position of current line in buffer. |
Bytes 11-12 | | | | Relative position of current line in buffer |
| | | | chains received since last initial entry or |

| | | | intermediate entry after return code 0 or 4 |

| | | | (i.e., the relative line number). |

EXCNXCRD [ 12 | 112 | 70 | Next line information. Format of |
| | | | information is the same as that for EXCCRCD. |

EXCFSCRD | 12 | 124 | 7C | First line of current statement information. |
] | | | Format of information is the same as that |

| | | | for EXCCRCRD. |

EXCSVCRD | 12 | 136 | 88 | First line of next statement information. |
| | | | Format of information is the same as that |

| | | | for EXCCRCD. |

WKALEVEL | 1 | 148 | 94 | Level of FORTRAN for scan (set from options |
| | | “| word). |

| | [ | code Meaning [

| | | | 00 FORTRAN H |

| | | | o1 FORTRAN E |

| | | | o2 FORTRAN G |

| | | | 03 FORTRAN Code and Go |

| | I | ou FORTRAN G1 |

WKACNCOL | 1 | 149 | 95 | For standard-form source, contents of the |
| | | | continuation column from the last line of a |

| | | | statement. For free-form source non-blank |

| | | | for a statement of more than one line, |

| | | | otherwise blank. |

IPDERWKA | 99 | 152 | 98 | Error code processor communication area. |
WKACERSW | 1 | 251 | FB | Checker error switch: |
| | | | code Meaning |

| | | | 00 no error |

| ] | | o1. statement error |

WKASNOSW | 1 | 252 | FC | Statement number switch: |
| | | | Code Meaning |

| | | | 00 statement label field is blank. |

| | | | o1 a statement label (nonblank) is |

| | | | present in statement label |

| | [ | field. |

EXCFSCOM | 1 | 253 | FD | Comment line switch (standard-form source |
| | | | only): |

| | | | Code Meaning |

| | | | 00 No comment line since |

| | | | beginning of statement. |

| | | | FF comment line encountered. |

EXCOMSG | 1 | 254 | FE | Comment message switch (standard-form source|
| | [ | only): |

| | [ | Code Meaning |

| | | | 00 Intervening comment card; |

| | | | message has not been sent. |

| | | | FF Message has been sent |

] L L L 1

Section V: Data Area Layouts
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Table 6. IPDSNWKA: Syntax Checker Work Area (Part 2 of 2)

it B ittt E DSttt T ‘ B i 1
| | | Relative Address | |

| k T 1 |
| Field Name | Bytes | Dec | Hex | Field Description |
------------- L S et -- .
| EXCFSCON | 1 | 255 | FF |Continuation switcon (standard-form source |
| 1 [ [ |only) : |
| | [ [ | code Meaning 1
| | | | | 00 No continuation line has |
| | | | | preceded first statement in |
| | | | | buffer chain received on |
| | | | | initial entry or |
| | | | | intermediate entry after |
| | | | | return code 0 or 4. |
| | | | | FF Continuation line encountered |
| | ] | | first. |
| EXCEXSLN | 1 | 256 | 100 |Extraneous lines switch: |
| | | | | Code Meaning |
| | | | | o0 No more than twenty lines have |
| | | | | been found for statement. |
| | | | | FF Have encountered extraneous |
| | | | | line of statement. |
| EXCSLERR | 1 | 257 | 101 |Statement label errors switch: |
I | | | | Code - Meaning |
| | | | | 80 Label contains digit 1-9. I
| | | | | uo Label contains 0. |
| | | | | 20 Label contains extraneous |
| | | | | character. |
| | | | | 10 Extraneous character found. |
| | | | | o8 Message for statement too long |
| | | | | already sent. |
| | | | | o4 Statement field missing |
| | | | | (free-form source only). |
| | | | | 02 Message for invalid statement |
| | | | | label issued. |
| IPDEXCWK | 23 | 258 | 102 |[Miscellaneous executive (IPDSNEXC) work |
| | | | |areas. |
| WKATINU | 202 | 282 | 11A |Table of displacement and line number |
| | | | |information for lines of statement. |
| WKACHRST | 1325 | 484 | 1E4 |Character string containing statement label |
| N | | |and text of FORTRAN statement. |
| WKASERTB | 256 | 1809 | 711 | Translate and test table used by CKRSERCH (a]
| | | | | get-character routine). |
| WKAGTCHR | 34 | 2068 | 814 |Information used and set by the |
| | | | | get-character routines. |
| IPDCKWRK | 173 | 2104 | 838 |Miscellaneous checker (IPDSNCKR) work areas. |
| WKALNEST | 6 | 2278 | 8E6 |Current syntactic line nest information. |
| WKANLIST | variable, | variable|variable|This area is shared by the line nest list |
| and |but not | | |and the qualification information list. |
| WKAQLIST |1less than| | | WKANLIST starts adjacent to WKALNEST and |
| 11560 | | | WKAQLIST starts adjacent to WKAQUALF and the|
| | | | |two lists grow toward each other. |
| WKAQUALF | 12 | variable|variable|Qualification information. |
| WKADNAME | 8 | 4088 | FF8 | IPDSNWKA - the name of the area. |
b R R R O 4

IPDSNWKA, whose layout is described above, contains several small tables or work areas
which require a more detailed explanation. These areas are listed in Table 7. A
description of the content and format of each table or work area listed follows Table 7.
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Table 7. Work Areas within IPDSNWKA

o m T B sttt 1
| Work Area | Initialized, Used, and/or Modified by |
3 + {
| EXCSYNXS | IPDSNEXC |
| IPDCKWRK | IPDSNCKR |
| IPDERWKA | IPDSNEXC, IPDSNCKR, IPDERERR |
| IPDEXCWK | IPDSNEXC |
| WKACKPRM | IPDSNEXC, IPDSNCKR |
| WKAGTCHR | IPDSNCKR |
| WKALNEST | IPDSNCKR |
| WKANLIST I IPDSNCKR |
| WKAQLIST | IPDSNCKR |
| WKAQUALF | IPDSNCKR |
I WKASERTB | IPDSNEXC, IPDSNCKR l
| WKATINU | IPDSNEXC, IPDSNCKR |
L L J
EXCSYNXS: Definition Address Table

r T T 1
| | | |
L B R A ——— J

. -
L--Address (4 bytes) - For each FORTRAN definition table there is the address at which

the table is located. The order of the entries is the same as that of the EXCLODTB
table. If the definition table has not been loaded, the address is zero.
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Table 8. IPDCKWRK: Miscellaneous Checker (IPDSNCKR) Work Areas (Part 1 of 2

it b Snnintaietaintit kSt tett T e e 1
| | | Relative Address| |
| I k T 1 |
| Field Name | Bytes | Dec | Hex | Field Description |
e e T p-mmmmmmm pommmmm $--—- I i
| WKASVR13 | 4 | 2104 | 838 | Executive's register 13 saved by checker. |
| WKABEGSC | 4 | 2108 | 83C | Pointer to first nonblank character in |
| | | | | source statement.

| WKALDZCT | 4 | 2112 | 840 | K operator leading zeros count. |
| WKADGTCT | 4 | 2116 | 844 | K operator digit count. |
| WKAZROCT | 4 | 2120 | 848 | K operator zero count. |
| WKATENPW | 4 | 2124 | 84C | K operator power of ten. Used to test |
| | | | | magnitude of a number. |
| WKAADNLS | 4 | 2128 | 850 | Address of the line nest list (WKANLIST). |
| WKATPQLS | 4 | 2132 | 854 | Address of actual top of qualification list |
i | | | | (WKAQLIST unless changed by a statement i
| | | | | commit),. |
| WKAVALUE | 4 | 2136 | 858 | Numeric value (fixed point format) of |
| | | | | consecutive source digits. |
| WKAWIDTH | 4 | 2140 | 85C | width, w, of format codes, e.g., wWH or Iw. |
| WKACKRGS | 64 | 2144 | 860 | Registers 0-15 saved by the checker on |
| | | | | return (to the executive); restored by the |
| | | | | checker when recalled to continue checking |
| | | | | the same statement. |
| WKASAVNQ | 8 | 2208 | 8A0 | Temporary save area for nest list register |
| | | | | and qualification list register. |
| WKACSVSC | 4 | 2216 | 8A8 | Temporary save area for source pointer |
| | | | | register, REGSRCPT. |
| WKASVRTN | 4 | 2220 | 8AC | Subroutine return register save area. |
| WKAGTSV | 16 | 2224 | 8BO | Register save area for get-character |
| | | | | routines. |
| WKAMSGAD | 4 | 2240 | 8c0O0 | Address of next message information word in |
| | | | | table WKAMSGTB. |
| WKAMSGTB | 20 | | | Table of error message information for |
| | | | | current statement. Contains 5 full-word |
| | | | | entries of the form: |
| Byte 0 | | | | Exrror code (even number value). |
| Bytes 1-3 | | | | Failjng character address.

| WKATEMPH | 2 | 2264 | 8D8 | Halfword aligned temporary storage. |
| WKACNTDG | 2 | 2266 | 8DA | Number of continuous digits evaluated (by |
| | | ‘ | | CKREVALU routine). |
| WKACKRSW | 1 | 2268 | 8DC | IPDSNCKR switch byte containing bit |
| | | | | switches: |
| WKAFALSW | | | | False switch; if bit 0 (CKRFALSW) = 1, false|
| | | | | condition exists in an operator or action |
| | | | | code routine. |
| WKAGLCMT | | | | Statement global commit switch : if bit 1 |
| | | | | (CKRGLCMT) = 1, ":" was encountered in the |
| | | | | definition for the current statement. |
| WKAKSWCH | 1 | 2269 | 8DD | K operator switches: I
| | | | | bit 7 (CKRKTYPI): |
| | i | | 1/0 Type is integer/real |
| | | | | bit 6 (CKRKLEND) : |
| | | | | 1/0 Length is D/E |
| | | | | bit 5 (CKRKVALU): |
| | | | | 1/0 Value is nonzero/zero |
i i i | | bits 5,6,7 (CKRKFAIL): |
| | | | | All ones, source is not numeric. |
| WKASVKSW | 1 | 2270 | 8DE | K operator switches saved for complex test. |
| | | | | These switch bits describe the left (real) |
| | | | | portion of the complex number. Same form asj|
| | | | | WKAKSWCH. |
| WKANONZS | 1 | 2271 | 8DF | K operator byte switch., It is set zero if |
| | | | | no nonzero digits were encountered; |
| | | | | otherwise it is set nonzero. |
| WKAEXPSN | 1 | 2272 | 8EO0 | K operator sign of exponent. |
S, B I, L L 1 ¥




Table 8. IPDCKWRK: Miscellaneous Checker (IPDSNCKR) Work Areas (Part 2 of 2)

[ ettt B ettt T T 1
| | | Relative Address| |
| | e o 1 |
| Field Name | Bytes | Dec | Hex | Field Description |
- 1 —4- 1 + -
| WKASWTCH | 1 | 2273 | 8El1 | Temporary processing switches, set and |
| | | | | tested by various operator and action code |
| | | | | routines. |
| WKAIMPIL1 | 1 | 2274 | 8E2 | First character of an IMPLICIT range. |
| WKASVICT | 1 | 2275 | 8E3 | Iteration count saved from qualification |
| | | | | information for possible action routine use. |
| WKATBLOP | 1 | 2276 | B8E4 | Hexadecimal operator code for +Table or |
| | | | | -Table operator. |
| DO, 4 ——— L 1 —_4 J
Table 9. IPDERWKA: Error Code Processor Communications Area
r T T e 1
I I | Relative Address| |
| | poomm oo T 1 |
| Field Name | Bytes | Dec | Hex | Field Description |
b 4 t ¢ ¥ {
| WKAEROPT | 4 | 152 | 98 | Location of fourth byte of options word. |
| WKAERBFR | 72 | 156 | 9C | Error message buffer. This must be aligned |
| | | | | to the middle of a doubleword. . |
| WKAERRSC | 4 | 288 | E4 | Address of WKAERCHR or zero if WKAERCHR is |
| | | | | not to be used. |
| WKAERPOS | 2 | 232 | E8 | Relative line number in binary format. Not |
| | | | | used if source data set is line numbered. |
| WKAERRCD | 1 | 234 | EA | Error message code. |
| WKASFAIL | 1 | 235 | EB | Not operational error byte: |
| | | | | code Meaning |
| | | | | 00 No internal errors |
| | | | | 01-0F IPDSNEXC not operational |
| | | | | 10-1F IPDSNCKR not operational |
| | | | | 20-2F IPDERERR not operational |
| WKAERNUM | 8 | 236 | EC | Data set line number, right adjusted in |
| | | | | EBCDIC. Used if source data set is |
| | | | | line-numbered. |
| WKAERPAD | 1 | 204 | F4 | Space for insertion of a blank. |
| WKAERCHR | 6 | 245 | F5 | Source statement characters in error. |
I_ _____________ Ji L 4 L _JI

|Note: IPDER depends for its operation on the sizes, order, and contiguity of WKAERNUM, |
| WKAERPAD, and WKAERCHR. |
L

Table 10. IPDEXCWK: Miscellaneous Executive (IPDSNEXC) Work Areas

r T T - T -
| | | Relative Address| |
| | e —— T —— 1 |
| Field Name | Bytes | Dec | Hex | Field Description |
k- t + t ¢ |
| EXCSVLNN | 8 | 258 | 102 | Temporary storage for data set line number |
| | | | | of 1line pointed to by EXCSVCRD. |
| WKATECHR | 6 | 266 | 10A | Temporary storage for six-character error |
| | | | | string. o |
| EXCSVLBL | 4 | 272 | 110 | Address of last digit of statement label |
| | | | | (free-form only). . i
| WKATERSC | 4 | 276 | 114 | Temporary storage for address of error |
| | | | | string. , |
| EXCFCHAR | 1 | 280 | 118 | Temporary storage for folding lower case |
| | | | | alphabetics to upper case. |
. 4 i i L N
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Table 11. WKACKPRM: Checker Parameter List

r 1
| 0 (0) Beginning source pointer WKABEGST |
i - ———— ——— ———— —— ,'
LB
| 4 ) End source pointer WKAENDST |
L 4
[ 3 1
| 8 (8) Address of definition table " WKADEEF |
posm= e —mmmmm - 1
| 12 (Cc) Address of work area WKAWADDR |
b ) 4
L) 1
| 16 (10) Address of options word WKAOPTPT |
b S 1
r~———==-- bty St T - Ll
| | Relative Address| |
. l T T 1 _ |
Field Name | Bytes | Dec | Hex | Field Description
- 1 } 1 ] __,'
T T T - T
WKABEGST | 4 | 72 | 48 - | Initially supplied beginning source pointer. |
' | | | | This field points to the start of the |
| | | | statement field of a source statement in |
| | | | WKACHRST. |
WKAENDST | 4 | 76 | 46 | Initially supplied end source pointer. This]|
| 1 - | field points to the last character of the |
| | | | statement field of a source statement in |
| | | | WKACHRST. : |
WKADEEF | 4 | 80 | 50 | Address of the definition table to be used |
. | | | | by the chécker when scanning. |
WKAWADDR | 4 |- 84 | 54 | Address of the IPDSNWKA work area. |
WKAOPTPT | 4 | 88 | 58 | Address of the options word passed by the |
| | | | environmental system to the syntax checker. |
L L 4 N 4

e e
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Table 12. WKAGTCHR: Areas for Communication with the Get Character Routines

r T T R T
| | Relative Address|

|
| Field Name Bytes Field Description

| WKASRCCR
source
pointer
format
Byte 0

Current source pointer. This field points
to the first character obtained by a get
character routine.

Source end indicator
Code Meaning

00 End of statement not reached

80 End of source statement reached
Address of the source character in the
character string.
Update source pointer. CKRGTNB1, CKRGTNBS,
CKRGTANY and CKRSKANY set this field to the
next character beyond the last source
character found or set it negative if there
iis no next character. It is in source
pointer format. (See WKASRCCR)

|

%

|

|

|

|

|

|

|

|

Bytes 1-3 |
|
|
|
|
|
|'

81C | Result buffer to which source characters are

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

WKASRCUP 2072 818

WKASCHRS

moved. A special character (that is non

alphameric) is moved to the buffer beyond

the last character obtained if a CKRGTNB1,

CKRGTNBS, or CKRGTANY request cannot be

completely satisfied.

The number of characters to be moved to

WKASCHRS when CKRGTNBS or CKRGTANY is

called, or the number to be skipped when

CKRSKANY is called.

The number of source characters actually

moved by CKRGTNBS or CKRGTANY, or skipped by

CKRSKANY,

The character to be searched for by

CKRSERCH.

Source end switch.

code Meaning

00 not end of source
01 end of source encountered

before a get-character request
was fulfilled.

WKASRCNT 2096 830

WKAMVCNT 2098 832

WKASRCHX 2100 834

WKASNDSW 2101

|
{,
|
|
|
|
I
|
|
|
I
I
|
|
|
|
|
|
200 | 2076

|
|
|
I
|
|
|
|
|
|
|
|
|
|
| 835
|

|

|

|

|

ot e s o — — . o . T e — s S— — — — — o S —— — —— — — — — — —— — —— —— — o, S, S s s . w)

[ o o o o e e e s e . . . e o . S i G S s S G, S e, S, e, S, S e, o, o e, s, S
[ e e e e e i e e e e e et . . (e S . o e e S, . e e, . e, . e, o}

Tables 13-16. Line Nest List and Qualification Information List Pushdown Stacks

The nest and qualification lists are pushdown stacks that grow toward each other in
order to optimize storage usage. The nest list grows from lower to higher-numbered
storage locations, adding a 6-byte entry, or "nesting", when the table scan begins, and
thereafter, whenever the table scan encounters an active line reference. A table
reference, + or -, does not cause nesting. On reaching the end of an active definition
line, the nest most recently added is removed from the nest list ("unnested"), thereby
adding six bytes to the space into which the nest list and the qualification list can
expand.

The qualification list grows from higher to lower-numbered locations, adding a 12-byte
entry, whenever a < or ( is encountered to signal the beginning of a list of alternatives
or an option in the definition. The qualification entry most recently added is removed
from the list when its closing ) or > is encountered.

All the nest entries and some of the qualification entries can be deleted when a
statement commit (:) 1is encountered in the definition. The statement commit makes the
current line (described in WKALNEST) the top line. Therefore, all entries in the nest
list are deleted (by resetting a pointer) since they describe earlier lines that will not
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be "unnested to" again in checking the current statement. The statement commit also
eliminates the need for saving any of the qualification entries associated with earlier
lines. However, the remaining qualification entries are not shifted down to create
growth space until space is actually needed for an additional nest or qualification
entry.

Table 13. WKALNEST: Current Line Nest

r T 1 1
| 0€0) WKANDFPT | 2(2) WKANDFBK | |
| Displacement pointer to | Displacement pointer back | 3 halfwords
current definition line | to earlier definition | |
-------------- T |
| 4w 5(5) | |
| WKANLVLN | WKANFMSG l |
| Level of | Exrror messagel|
| nesting | code in | |
I | effect | I
| O AL ] v

r T T ) I 1
| | | Relative Address|

| | O - 1 |
| Field Name | Bytes 1 Dec | Hex | Field Description |
A e L R Tt 1
| WKANDFPT | 2 | 2278 | 8E6 | Displacement to current definition line from|
| | | | | beginning of definition table. |
| WKANDFBK | 2 | 2280 | 8E8 | Displacement immediately beyond the

| | | | | reference to the current line on the earlier|
| | | | | definition line. |
| WKANLVLN | 1 | 2282 | B8EA | Level of nesting of the current line, 1 for |
| | | | | top line of definitionm. |
| WKANFMSG | 1 | 2283 l 8EB | Error message code in effect. }
L 1 ——t B PN
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Table 14. WKANLIST: Line Nest List Pushdown Stack

| Earliest line nest
| (Level 0 before statement commit)

— ———————— — i c— —— i aa—— ——— ———— —

|

|

|

e e e e e e e e e e e e e o e o e e e e e e e o o e e e o o e e . e e o e o e e o o e e o o e e
T

112(C)

|Next to earliest line nest

|

| r

| 118(10)

| |

| |

| |

l,, __________________ J

|20(14) .

I .

| .

|

|

b e -_ -

|Next to Current Line Nest
| (Immediately prior to current line nest)

I Fo———————-
|Last in, first out |
L i

Table 15. WKAQLIST: Qualification Information List Pushdown Stack

—— . s e,

6 byte
entries on
halfword
boundaries

|
v

r 1
|Qualification information for next to current, that is |

|next to innermost, < > or ( ) encountered in definition |

| |

|Last in, first out |

pmmm - 1

| . |

| . |

I . |

| |

| |

| I

| I
e 1

| WKAQLIST -24 (WKAQLIST -18) |
|Qualification information for outermost < > or () |
--------------------- - e 1
|WKAQLIST -12 (WKAQLIST -C) |
|Qualification information for requirement prior to first < | 12-byte

lor ( (always committed)
L

| entries on

WKAQLIST

4 fullword

boundaries

Section V:

|
v
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Table 16.

WKAQUALF:

Qualification Information

| ety —-—= -—= 1 1

|10¢0) WKAQSCPT | |

|Pointer to source for retry | |
et R -— 1 |

|4 (4) WKAQDFBK 16 (6) WKAQNLVL 77(7) WKAQFALS | |

| Displacement | Level of nesting |Displacement to | |

|pointer to |of corresponding |next ), |, oxr > | |

|definition for |1line | | |

|iteration | | | 3 fullwords

18(8) 19(9) [10(R) |11 (B) |

| WKAQTRUE | WFKAQICNT | WKAQSWCH |Not used | |

|pPispl. |Iteration|Commit switch | | |

|to right|count | | | |

|brace | | | | J

[ T o —1 - —d v

Attt T ——= T - T 1
| | | Relative Address| |
| I k T --— |
| Field Name | Bytes | Dec | Hex | Field Description

k- ‘ $ + ¢ ¢ i
| WKAQSCPT | 4 | 3900 | F3C | Source pointer for backup and retry if |
| | | | | alternative or option fails. |
| WKAQDFBK | 2 | 3904 | Fu40 | Displacement in table to beginning of |
| | | | | optional definition for iteration. |
| WKAQNLVL | 1 | 3906 | Fu42 | Level of nesting of corresponding line. |
| WKAQFALS | 1 | 3907 | Fu43 | Displacement from beginning of current line |
| | | | | to the next ), |, or >, whichever comes |
I I | | | first. |
| WKAQTRUE | 1 | 3908 | Fuu4 | Displacement from beginning of current line |
| | | | | to end of these alternatives, >. |
| WKAQINCT | 1 | 3909 | Fu45 | count of successful iterations. |
| WKAQSWCH | 1 | 3910 | F46 | Switch byte; bit 0 (CKRCMTSW)=1 if current |
| | | | | alternative or option is committed. |
| | 1 | | | Not used. |
| i L L L —d
WKASERTB: Translate and Test Table for CKRSERCH, a Get-Character

Routine

0 1 2 3 FF

r T T T R k. 1

| | | | | I |

[ B i N i 1

Every entry is a byte of binary zeros,

being tested for.

index to WKASERTB,

instruction.

106
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At that time the character in question is used as an
and the byte pointed to is made nonzero for a TRT
It is subsequently reset to zero.



WKATINU: Table of Displacement and Line Number Information for Lines of
Statement.

0 2 A C hex C8
======= B T T - T T 1
| I | | | eee | |
l_Ir L_lr —_——4 R | ——dm 4 J

| L--line number (8 bytes). For a line-numbered data set the

| data set line number right adjusted in EBCDIC; for a non

| line-numbered data set, the first two bytes of field

| contain the relative line number.

|

L--displacement (2 bytes) of last character of line from WKACHRST-1.

The ith ten-byte entry contains the displacement from the beginning
of the character string of the last character of the ith line and its
associated data set or relative line number. Bit 0 of the nth entry is
set to 1 when the (n-1)th word points to the last line of the statement.
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SECTION VI: DIAGNOSTIC AIDS

This section contains information that may be useful in diagnosing
difficulties with the syntax checker. Included are:

Register Contents

Table 16 provides a description of general register contents for
locating errors in Syntax Checker Operation.

Debugging Aids

The syntax checker has one macro, three global symbols, and a flag
byte, WKASFAIL, to aid in getting and interpreting dumps. See Tables 17
and 18.

The flag byte, WKASFAIL, is set to a non-zero value if the csect
IPDSNEXC or IPDSNCKR detects an operational error. IPDER currently does
not use this diagnostic tool. A non-zero value for WKASFAIL causes
IPDER to construct the error message "System or Syntax Checker Failure"
with a message number IPDnnn where nnn is a decimal number equal to the
value of WKASFAIL plus 255. The executive will then send this message
to the environmental system. Values of WKASFAIL and associated causes
of error are listed in Table 18. The messager will also be issued if
IPDER is called to construct a message for which no text is defined. 1In
this case the message number will be an even number less than 255, as
explained in Table 18.

Table 17. General Register Contents (Part 1 of 2)

1
| CSECT | Register Contents |
b= e —— - - 1
| I. |
| At entry: |
T . T i
| IPDERERR | 1--IPDERWKA address |
| | 13--Save area address i
| | 14--Return address |
| | 15--Entry point address |
I | |
| IPDSNEXC | 1--Pointer to parameter list |
| and | 13--sSave area address |
| IPDSNCKR | 14--Return address |
| | 15--Entry point address |
L -_d e e e e e e e i e e e o e e o o o e e e e J
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Table 17. General Register Contents (Part 2 of 2)

[ T T T T T T - h]
| CSECT | Register Contents |
e boomme 1
| II. |
| During processing the registers usually have the following contents: |
k To————- - i
| | ]
| (a) I |
| IPDERERR | 1,13,14,15--same as at entry. Register 1 is used as |
| | the base register for IPDERWKA, and register 15 is |
| | used as the base register for IPDERERR |
| | 2--bits 0-23 and 31 zero. Error code bits 0-6 in bits|
| | 24-30, |
| | 3,4,5--work registers. When the MVC instruction |
| | labeled ERREXMVC is the subject of an EX |
| | instruction, 3 contains the address of the |
| | transmitting field, 4 contains one less than the |
| | number of characters being moved, and 5 contains the|
| | location of the receiving field. |
| | |
| (b) I |
| IPDSNEXC | 0,1,4,14,15--Work registers |
| | 2--Linkage register for calling internal subroutines |
| | 3--Branch register used only in processing free-form |
| | source |
| | 5--Index to WKATINU table |
| | 6-—-Location of column 1 of a line |
| | 7--Pointer used in building character string |
| | 8--Length minus one of line of statement |
| | 9--Options word DSECT register |
| | 10--Communications word DSECT register |
| | 11--Contents of register 1 upon entry to IPDSNEXC |
| | 12--Base register |
| | 13--Address of syntax checker work area (IPDSNWKA) |
| I |
| (c) | |
| IPDSNCKR | 0,1,2,3,10,14,15--Work |
| | registers |
| | 4--Line nest list pointer |
| | 5--Qualification list pointer |
| | 6--Source pointer |
| | 7--Base register for syntax definition table |
| | 8--Contains operator or action code currently being |
| | interpreted |
| | 9--Syntax definition table displacement pointer |
| | 11,12--Base registers for CSECT |
| | 13--Address of syntax checker work area (IPDSNWKA) |
T T T :
|[Note: At times, some registers are saved so they can be used as work |
| registers. |
e e 4
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Table 18. Causes of Message "System or .Syntax Checker Failure" (Part 1

of 2)

r L} T h ]
| | WKASFAIL | | |
| |setting | | |
|Ooriginating| (in hexa-| | ' |
| CSECT |decimal) | Cause | Associated Debugging Aids |
L R 1 4 i
[ ) T T L] 1
| IPDSNEXC | 01-0F | |Executive's registers 2-8 are |
| | | | saved in EXCSVRGS prior to |
| | | | return to calling program. Thej|
| | | | checker, if called, has

| | | |previously saved registers 9-12|
i | | | (probably valid) in EXCSVRGS. |
| | | |The registers referred to below|
| | | |are those in EXCSVRGS. |
| | | |
| | 01 | Intermediate |Buffer address specified in |
| | |entry but there |[first word of parameter list |
| | |are no input | to IPDSNEXC is zero, or every |
| | |records in |pbuffer in chain has a count of |
| | |buffer chain |zexo records or its high order |
| | | |bit set to one. Register 11 |
| | | |contains location of parameter |
| | | |1ist passed to IPDSNEXC. |
| | | |
| | 02 | standard-form |The syntax checker will |
| | |variable-length |not accept standard-form |
| | |records speci- |variable-length records. |
| | |fied in options |Register 9 contains |
| | | word |location of options word. |
| | | |
| | 03 | Zero-length text|The executive has calculated |
| | |in variable- |a zero-length FORTRAN text |
| | |length record |field within a variable-length |
| | | |input record. Register 6 |
| | | |contains the address of that |
| | | | £ield. |
| | | | |
| | ou | IPDSNEXC recal- |Register 10 contains |
| | |led to continue |location of communications |
| | |checking buffer |area. |
| | |chain but | |
| | | IPDSNEXC's prior| |
| | |return code was | |
| | |not 8 | |
| | | | |
| | 05 |Mishandling of |IPDSNEXC has calculated a |
| | |relative 1line |very large (at least greater |
| | | numbers. | than 65,535) relative line |
| | | |number. Note: issuing of |
| | | |return code 12 does not reset |
| | ] |relative line number to zero. |
| [ | | |
| | 06 |Intermediate |This is a special check |
| | |entry after Jon the interface to |
| | |return code 12 |avoid ABEND of IPDSNEXC. |
i i |but calling | i
| | |program has | |
| | | changed options | |
| | |word specifica- | |
| | jtion from | |
| | | standard-form | |
| | |to free-form | |
| | |since last call | |
| | | to IPDSNEXC | |
| S 1 1 1
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Table 18. Causes of Message "System or

Syntax Checker Failure" (Part 2

of 2)

L S T T B ittt 1
| | WKASFAIL | | |
| |setting | | |
|originating| (in hexa-| | |
| CSECT |decimal) | Cause | Associated Debugging Aids |
---------- o S T O T

| IPDSNCKR | 11-1F | |Checker's registers 0-15 are |
| | | |saved in WKACKRGS prior to |
| | | |restoration of executive's |
| | | |registers and BR 14. The |
| | | |registers referred to below are|
= l | |those saved in WKACKRGS. |
| |

| | 11 |Unrecognizable |Hexadecimal operator code--in |
| | | operator code |low order byte of register 8; |
| | | |displacement to bad operator |
| | | |code in definition table--in |
| | | |register 9. |
| | | |
| | 12 |Too many right |Displacement 1 byte past > |
| | | braces, >s |operator code in definition |
| | | |table--in register 9. |
| | | | |
| | i3 | Too many right |Displacement 1 byte past ) |
| | | parentheses, )s |operator code in definition |
| | | |table--in register 9. |
| | | |
| | 14 | Longest table |Length--in register 4; location|
| | |argument length |of length in definition |
| | |is zero or too |table--in register 5. |
| | |large for buffer| |
| | |area | I
| | | |
| | 15 | Unrecognizable |Location of operator code in |
| | |or illegal table|definition table--in register |
| | | function |2, |
| | |operator code | |
| | | | |
| | 16 | Too many |Displacement 1 byte past end- |
| | | unnestings |of-line operator--in register |
| | | | 6. |
| | | |
| | 17 |Unrecognizable |Action code--in low order byte |
| | |action code |of register 8; location of |
| | | |action code in definition |
| | | |table--in register 10. |
| | | |
| | 18 |Length of |Length--in register 10 and in |
| | |literal zero or |WKASRCNT; displacement to |
| | |too large for |length in definition table--in |
| | |buffer area |register 9. |
---------- t ¥ + 1
| IPDERERR |not set |Error processor |Actual message code passed to |
| | Dby |was called with |error code processor appears as|
| | IPDERERR |a message code |nnn of IPDnnn field in message. |
| | | for which no | (If actual code was an odd |
| | |message text was|number, nnn is the next lower |
| | |defined. | even number.) |
| IO L L L ]
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Table 19. Debugging Aids Which Depend on Assembly Parameters

25 a
|[I. Macro: |
L 4
L3 T K T Al
| Macro |CSECT in | |
| Name |which Used| Meaning |
L 4 _ 4 4
r T T 1
| BOMBR | IPDSNEXC |The macro can be used to invalidate an operator |
| | |in an Assembler Language Instruction. Zeroes are|
| | |placed into the fourth byte preceding the |
| | |location at which the macro is specified. When |
| | | the program tries to execute the zero operator, al
| | |dump is taken. (Not used in released version.) |
i, ________ L L 'Jl
|II. Global Symbols: |

-------- T—-----j--~1-———-----‘*-~-—~—---*----—----—--"--—-°———°—-—-'1
| Symbol |CSECT in | |
| Name |which used| Meaning |

__________________ e
EEXCALMS |IPDSNEXC |[(1) If set to *+1, the program dumps at the point

|at which a syntax checker system failure is
| recognized.

I .
|(2) If set to EXCALMS, the program returns to the
|environmental system with an indication (error
|message IPD000) that the syntax checker is not
|operational. (Set to EXCALMS in released
| version.)
|

EEXCALMT |IPDSNEXC |Same as &§EXCALMS except set the symbol to

| EXCALMT. (Set to EXCALMT in released version.)

§ITNLDBG
|conditionally assembled tests for errors in the
|checker, or its interface with the executive, or
|the language definition table, are assembled and
|executed. When such a test fails, WKASFAIL is
|set and control is returned ito IPDSNEXC to record
|a system or syntax checker failure (IPD000).
|(Set to 'E' in released version.)

|
| (2) If &ITNLDBG is not set or is set null, ' ',
| the conditional debugging tests in (1) are not

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |assembled into IPDSNCKR.
L L

|
|
|
|
]
|
|
|
|
|
|
| |
IPDSNCKR |(1) If set to 'E' . (extended) or 'L'  (limited), |
|
|
|
|
|
|
|
|
|
|
|
J

o o e e o e S o S s o . S e S o S . S e S e e . . e
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At system generation time, the CHECKER
macro must be specified in order to include
the FORTRAN IV Syntax Checker modules in
SYS1.LINKLIB of the generated system. This
macro, which may specify either the FORTRAN
IV or the PL/1 syntax checker, is coded as
follows for FORTRAN:

CBRECKER Macro Instruction Format:
- 1

r T T

| Name |Operation] Operand |
_______________________________________ {
| [namel | CHECKER |TYPE=FORTRAN |
] | | |
| | | [DESIGN= ‘ |
| | | (designl(,designl...)] |
(I, i B 1

where ‘design' specifies the FORTRAN
language level(s) to be included as E, G,
and/or H. If this parameter is omitted,
level G is assumed. Level G or H also
allows syntax checking for levels Gl and
code and Go.

The relationship between the CHECKER
parameter specifications and the contents
of SYS1.LINKLIB is illustrated in Table 19.

Table 20. Contents of SYS1.LINKLIB

r L
| CHECKER |FORTRAN IV Syntax Checker i
| Design |Load Modules in SYS1.LINKLIB|
| Values |After System Generation |
[N + ..|
r T

|E | IPDTEE, IPDSNEXC |
L O {
r T

|G and/or H |IPDAGH, IPDSNEXC |
| or null | |
pmmm—mm - fom oo 1
|E and G | IPDTEE, IPDAGH, IPDSNEXC |
| and/or H | |
b N 4

SYSTEM GENERATION PROCESSING

System/360 Operating System is generated
in two stages. In Stage I, user-supplied
macro instructions that describe both the
installation's machine configuration and
the programming options desired are
analyzed and used to generate a job stream.
In Stage II, this job stream is processed
to generate the libraries of modules that
form the user's operating system.

During Stage I the CHECKER macro tests
the validity of its specified parameters

APPENDIX A: SYSTEM GENERATION

and sets the following global symbols
pertaining to the FORTRAN IV Syntax
Checker:

§SGMENTB(57) is set to one if the
CHECKER macro is specified;

§SGCKFTB(1) is set to one if
TYPE=FORTRAN is specified;

§SGCKFTB(2) is set to one if E is
specified as one of the design
levels;

§SGCKFTB(3) is set to one if G is
specified as one of the design
levels or if the DESIGN parameter is
omitted;

E§SGCKFTB(4) is set to one if H is
specified as one of the design
levels.

If an invalid ‘design' parameter is
specified or if the CHECKER macro is
specified more than once for FORTRAN, an
error message is printed and system
generation terminates in Stage 1 before any
job control language for subsequent stages
is produced.

The GENERATE macro, which is specified
as the last macro instruction in a user's
system generation input deck, contains
these inner macro instructions that pertain
to the FORTRAN IV Syntax Checker:

1. SGGEN100 -- If the CHECKER macro is
specified but, in the SCHEDULR macro,
OPTIONS=CRJE or OPTIONS=TSO is not,
and if GENTYPE=ALL in the GENERATE
macro, SGGEN100 issues a warning
diagnostic, which states that all
syntax checker modules will be omitted
from the generated system. BAll the
§SGCKFTB symbols are set to zero.
However, if GENTYPE=PROCESSOR, the
checker modules will be included in
the generated system whether or not
CRJE or TSO is specified.

2. SGIPD400 -- Control cards are
generated to link the IPDSN and IPDER
modules into one load module,
IPDSNEXC, in SYS1.LINKLIB during Stage
II of system generation. Modules
IPDSN and IPDER, along with IPDAGH and
IPDTEE, are in the Syntax Checker
component library, SYSl.F0550.
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SGIPD500 -- controls cards for the
IEBCOPY utility program are generated
so that the IPDTEE and/or IPDAGH
modules will be copied from SYS1l.F0550
to SYS1.LINKLIB during Stage II of
system generation. If &SGCKFTB(2) is
one, IPDTEE is copied; if &SGCKFTB(3)

and/or &§SGCKFTB(4) are one, IPDAGH is
copied.

If &SGCKFTB(1l) is zero, SGIPD400 and
SGIPD500 are not called. No control cards
will be generated and the FORTRAN checker
modules will not be placed on SYS1l.LINKLIB.
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APPENDIX B

ERROR_CODE MESSAGE ORIGINATOR CROSS REFERENCE TABLE

r 1

| Originator |

r T + T T - E Sttt 4
| | | | | IPDTEE | IPDAGH I
| I | | pom e S, -—
|Exror | | i |Action| Error| Action| Error |
| Code | Text | IPDSNEXC| IPDSNCKR |[Code | Code | Code | Code |
——————— 1 - ¥ ¢ —4 ¥ + + 1
| 000, 001 |System or syntax checker | X X | | | | |
| |failure | | | | | | |
: + 1 t 4 t ¥ + 1
|002, 003 |Unrecognizable stmnt or mis-| | | | | | |
i |spelled keywd | | | | X | I x|
et b 4 + 1 t 4 i
|004, 005 |Unsigned integer expected | | | [ S | x|
------------------------------------- e S s e e
|006, 007 |Expression expected | | | | x| | S
4 1 4 } 1 4 i 4

) - - T T T T T T 1

| 008, 009 |Possibly too many subscripts| | | X | | X | |
| |precede | I | | | | |
b t t } t 1 1 4 i
|010, 011 |Too many subscripts | | D S | S |
------------- B s S e S |
1012, 013 |) expected | | | | X | | X |
1 1 } 1 1 ] 1 d

T . N T LI T T T T 1

|01, 015 |Arith IF requires statement | | | | | | |
| |number list | | | | | I x|
+ + + + ¥ 3 + + i
{016, 017 |Invalid expression in IF | | | | | | |
| | statement | | | | | I x|
|8 L [ 4 1 ] ] + 4
1 ' 1 T T T +t T 1
1018, 019 |Unrecognizable stmnt | | | | | | |
| |after logical IF | | | | | | X |
b b + 1 ¥ + + ¥ i
1020, 021 |Non-zero integer expected | | | X | | X | |
brmmm oo oo mmmmmmmm e mmmm- e mmmmm- :
|022, 023 |Illegal statement after | | | | | | |
I |logical IF | | | | | [ S
I St t-—m——— i e - 1= - 1
|024, 025 |Statement expected | X | | 1 | | |
1 1 1 1 { L 1 4

T T T T T T T 1

|026, 027 |Data set ref number expected| | | X | X | X | X |
po=mmmmo- e - = e - e -mmmm- 1
1028, 029 |Length specification | | | | | | |
| linvalid | | | | | D S
e frmmm oo mmmmm e 1 T -mmmmn 1
|030, 031 |( expected | | | D S I x|
1 1 1 - 4 1 4 4

T T T T T T T 1

|032, 033 |Name expected | | | D S I x|
pommmmmm—- mmmm oo — - e oo  — e :
o34, 035 |Dummy argument expected | | | | X | | X |
--- + t + 4 + + v
|036, 037 |Array dimensions expected | | | | X | | X |
bommmmmm e oo e - e ommmmn - T 1
038, 039 |/ expected | | | | | I x|
L 1 1 L J_‘ L L __.{

|X - indicates the originator of the message
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r
| Originator |
=== =-—---- T - - + T T T i .
| | | | | IPDTEE | IPDAGH |
| | | | ot B f--m-om - 1
| Exrorx | | | |Action| Error| Action| Error |
| Code | Text | IPDSNEXC|IPDSNCKR |[Code | Code | Code | Code |
} e -~ T S SR fmmmmm- i
|o40, O41 |Invalid data type | | | | | | X |
--------- +--- + + + + t 1 i
|042, 043 |Statement number expected | | | X | X | X | X |
--------- T s R B B e
jous, 045 |'TO' expected | | | | | | X |
-—= + + + + + + + 1
|046, 047 |Argument expected | | | | X | | X |
————————— T -+ + 1 1 T
|048, 049 |Data list expected | | | | | | X |
+ t + + + + + -
] 050, 051 |Relational operator expected| | | | | | X |
--------- e + + 1 1 +-- 1 -—1
1052, 053 |, expected | | | | X | | X |
t t $ 1 $ 1 } 1 {
| 054, 055 |Operand expected in arith | | | | | | |
| |expression | | | | X | | X |
! } , ————— 1 + + + + :

| 056, 057 |Operand expected in logical | | | | | |
| |expression | | | | | | X |
b + - + } + 4 + t 1
1058, 059 |I/O0 list item expected | | | | X | | X |
f———————— e +-———- + -1 +-- R 1
1060, 061 |' expected | | | | X | | X |
1 1 1 4 1 ] 4 4
T T T )] T T 1) 1
|062, 063 |Incorrect parameter - must | | | | | | |
| |be E, L, or U | | | I x| I x|
t + + + + + + + 1
|064, 065 |DEBUG parameter expected | | | | | | X |
L e e e e e e e e e e e e e e e - 3 —— 1 4 N RS,
b . . 1 + 1 } 1 4 1
|066, 067 |Subscript expected | | | | X | | |
} + t + + t + + 1
1068, 069 |Too many levels of | | | | | | |
I | parentheses | | | I x| I x|
[N L : 4 1 iR 1 4 L 4
r T T L] T T 1 T 1
|070, 071 |Statement too long | X | | | | | |
————————— oo - --—4 4 1 1 1 —4-------1

|072, 073 |Integer expected | | | X | | X |

1 L 4 1 1 1 }

T . K T L] T T T T

|074, 075 |Complex number invalid | | | | | X |
L s U A 3 1 1 4 B I,
3 T 'l' T T T T T {
|076, 077 |Delimiter missing or invalid| | | | | | |
| | FORMAT code | | | | X | | X |
[ 1 e e o e e e e e e e e e 1 3 1 1 1 S ,l

r T N T T T T L) T
1078, 079 |Variable list expected | | | | | | X {
+ ¢ ¢ { 4 { { :
]080, 081 |. expected in FORMAT code | | | | X | | X |
T oo e 1 1 1 :  — 1
1082, 083 |Name too long | | X | | | | |
t + + } + + t t :
| 084, 085 |statement number invalid | X | X | | | | |
————————— $---=- _ -- e 1 1 1 ¥ |
]086, 087 |H-literal incomplete | | X | | | i !
4 4 1 1 I 1 4 4
] A . . T ] T T T ¥ 1
|088, 089 |Field width not in range | | | | | | |
| 11-255 | I X I x| I x| |
If i : L L. L L L 1 {
|X - indicates the originator of the message |
[ — 1
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r - -
| Originator |
r - T % _____ T = "= T - it S 4
1 | | | | IPDTEE | IPDAGH |
| | | | b= + -——T 1
| Exror | | | |Action| Error| Action| Error |
| Code | Text | IPDSNEXC| IPDSNCKR |Code | Code | Code | Code |
————————— e + 1 1 + t + 1
[090, 091 |Literal exceeds 255 | | | | | |
| |characters | | X | | | | |
% 1 1 4. I L 1 } 4
r T L) 1 T T T L] 1
]092, 093 |Statement analysis exceeds | | | | | | |
| |table limits | | X | [ | | |
t H . t + 1 4 1 { 1
]094, 095 |END requires blank label & | | | | | | |
| |contin fields | | | x| I x| |
8 1 1 [l 1 L 4 1 d
r T T v T 1 T T T
1096, 097 |Invalid or excess source | | | | | | |
| |characters | | X | | | | |
1N 1 1 4 1 1 i 4 4
H H - T T T 1 T + i
1098, 099 |Invalid range in IMPLICIT | | | | | | |
| | statement | | | | | X | |
k- i === - --—1 + + + 4 1 1
1100, 101 |First line is a continuation| X | | | | | |
e S e e | et SRR ------- :
1102, 103 |Comment line within | | | | | | |
| | statement | X | | | | | |
e — fmmmm oo - fommmmm e -mmmn — --mmm- :
|104, 105 |Too many lines in statement | X | | | | | |
1 1 1 i 1 4 + 4
T . T T T T T T 1
1106, 107 |Too many decimal places for | | | | | | |
| |field width | | | X | | X | |
! t—— t t 1 t } 1 |
1108, 109 |Decimal places must be | | | | | | |
| | specified | | | X | | X | |
’ + : ——— ¢ t 1 $ ¥ t {
1110, 111 |) required for implied DO | | | X | | X | |
poommmoo—- frmmm oo -mmmm- 1-- 1 1 1 —4---m-—- 1
1112, 113 |DO variable cannot be | | | | | | |
| | subscripted | | | X | | X | |
e — T O - 4 1 e - - 1
|114, 115 |DEBUG facility not supported| | | | | X | |
- 1 1 4 4 4 } 1 4
T . R . . T L] T T T T 1
|116, 117 |Exponent missing or invalid | | X | | | | |
poomm - oo -4 1 e - pommmee oo .
1118, 119 |Real constant must have at | | | | | | |
| |least 1 digit | | X | | | | |
e $-- o 1 1 -4 1 e S i
1120, 121 |Integer too large | | X | | | | |
b t ¥ ¢ ¢ $ } { {
1122, 123 |Closing ' expected | | X | | | | |
————————— --- o 1 e S
|124, 125 |Data illegal for dummy array| | | | | | X |
3 + + + + t + + -—
|126, 127 |Real number expected | | | | | X | |
--------- - -- e e $----—-4 e
1128, 129 |Invalid characters after | | | | | | |
| | STOP or PAUSE | | | I x| | x|
b oo —— 1-- 1 1 e A - i
1130, 131 |Real number outside of | | | | | | |
| |allowable range | | X | | | | |
bz ¥ - fomomm oo fommm e e e i
1132, 133 |FORMAT stmnt no. Or array | | | i | | |
| | name expected | | ] | | | X |
}_ ———— L —— - —— L L —— L PR T B T i .‘
|X - indicates the originator of the message |
L J
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T

Originator

——

| Exror
| code

|134, 135
I

L

e o

|Misplaced

IPDSNEXC

IPDSNCKR

IPDAGH

T Ll
Action| Error| Action| Error
Code | Code Code | Code

length

|specification precedes
1

r
{136, 137

|140, 181

T
| List-directed I/0 illegal

|Arith exp expected after
|relational op

R S Sy P

— e e ke e s b e s bt .

t
142,143

Literal contains no
characters

— ke e s e e —

150, 151
152, 153

|156,
|

157

|Too many digits in

| statement

number

|Statement no. not complete
lon initial line

|Invalid characters before

| statement

pommmmmae oo

|Too many subscripts precede
1

|158, 159

e e e e o e e e e e e e ey

— e oo oo e i e

——— e e e e e —— . —e

——— e e e e b

k
|160, 161

L

T
|END too far on line
p——————- R

|X - indicates the originator of the message

|

I
+
[

|
4
I

[
}
|

}
|
1

b e e e e

P—t—t—
F— e

|

e S U S S Spy
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APPENDIX C: ASSEMBLY OF SUBSET DEFINITION

SUB SUBSET LANGUAGE DEFINITION PAGE 1
LOC OBJECT CODE ADDR1 ADDR2 STMT  SOURCE STATEMENT F30SEP69  3/03/70

2 **t*#******************************************#********************#** SUB00030

3 % * SUBOOOULO

4 *SYNTAX SUBSET * SUB00050

5 % * SUB00060

6 3 %k sk sk o ok ok ok ok sk ok ook ok ok ok sk ok sk ko ok ok sk ok ko ok sk stk ook ook skok ok ke sk ok kot ok ok ok ok ok ok sk ok kokokok sk ok ok ok ok ok ¥ SUBO0O70

000000 7 SUBSET CSECT SUB00080
000000 0002 8 DC AL2(LIN00001-SUBSET) POINT TO FIRST STMNT. DEF. SUB00090
Q sk e sk sk ok ok ok ok ok sk ok ok sk ok ok sk ok ok ok ok ok sk ke ok ok koK ok ok kokok ok ok ok ok sk ok sk kok ok R kok ok kol ok ok ok ok kR ok ok kb ok kok K ok SUB00110

10 * * SUB00120

11 *SUBSET = #%3 < 'DO' DO | M ASSIGNMENT | * SUB00130

12 * +KEYWORD | N ASSIGNMENT > * SUB00140

13 * * SUB00150

14 kkokdkokkkokkkkokkkkkkokokkkkkokkkokokkokkkkkkkokkokkkkkkkkdkokkkkokkkkkkkokkokkkkkkk*kk**x SUB00160

000002 15 LIN00001 EQU  * START OF DEFINITION SUB00170
000002 30 16 DC AL1(DEFMESSG) ERROR MESSAGE OPERATOR * SUB00180
000003 03 17 DC AL1(CODO003) ERROR CODE SUB00190
000004 00 18 DC AL1(DEFLBRCE) START OF ALTERNATIVES < SUB00200
000005 0OC 19 DC AL1(ALT00001-LIN00001) FALSE DISP. SUB00210
000006 1D 20 DC AL1(BRC00001-LIN0O0001) TRUE DISP. SUB00220
000007 26 21 DC AL1(DEFQUOTE) LITERAL OPERATOR ' SUB00230
000008 02 22 DC AL1(002) LENGTH OF LITERAL SUB00240
000009 CuD6 23 DC c*po* SUB00250
00000B 12 24 nc ALl (DEFSYMBL) NEST OPERATOR SUB00260
00000C 0021 25 DC AL2(LIN00002-SUBSET) DO SUB00270
00000E 04 26 ALT00001 DC AL1 (DEFOR) ALTERNATE OPERATOR | SUB00280
00000F 12 27 DC AL1(ALT00002-LIN00001) FALSE DISP. SUB00290
000010 14 28 DC AL1(DEFMNAME) M NAME OPERATOR M SUB00300
000011 12 29 DC AL1(DEFSYMBL) NEST OPERATOR SUB00310
000012 0065 30 DC AL2(LINO0003-SUBSET) ASSIGNMENT SUB00320
000014 04 31 ALT00002 DC AL1 (DEFOR) ALTERNATE OPERATOR | SUB00330
000015 17 32 DC AL1(ALT00003-LIN00001) FALSE DISP. SUB00340
000016 32 33 DC AL1 (DEFTABLP) +TABLE-NAME OPERATOR + SUB00350
000017 00A8 34 DC AL2(LINOOOO4-SUBSET) KEYWORD SUB00360
000019 04 35 ALT00003 DC AL1 (DEFOR) ALTERNATZ OPERATOR | SUB00370
00001A 1D 36 DC AL1(ALT00004-LIN00001) FALSE DISP. SUB00380
00001B 16 37 DC AL1 (DEFNAME) NAME OPERATOR N SUB00390
00001C 12 38 DC AL1(DEFSYMBL) NEST OPERATOR SUB00400
00001D 0065 39 DC AL2(LINO0003~SUBSET) ASSIGNMENT SUB0O0410
00001F 40 ALTO0004 EQU  * SUB00420
00001F 02 41 BRC00001 DC AL1 (DEFRBRCE) END OF ALTERNATIVES > SUB00430
000020 36 42 DC AL1(DEFEND) END OF STATEMENT DEFINITION SUBOO4UO
43 kkkokkkkkokkkokkkokkokdkokkokkokkkokdkokkkokkkokkkkokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk SUBOOU460

uy * * SUBOO470

45 *D0 = S N ‘'=' -QPERATOR K 4100 ',' : * SUBOO4SO

46 * *4 -OPERATOR K $100 ( ', / * SUBOOU90

47 * -OPERATOR K $100 ) * SUB00500

48 * * SUB00510

- U9 ks ok %k sk ok ok ok ok ok ok ok ok sk ok 3k sk o ok ok 3k s ok ok sk sk ok ok sk ok ok ok ok sk ok ok ok ok ok ok ok ok ko ok sk ok ok ok ok skok okl ok kb ok ok k ok SUB00520

000021 50 LINO0002 EQU  * START OF DEFINITION SUB00530
000021 20 51 DC AL1(DEFSTNUM) STATEMENT NO. OPERATOR s SUB00540
000022 16 52 DC ALl (DEFNAME) NAME OPERATOR N SUB00550
000023 26 53 DC AL1(DEFQUOTE) LITERAL OPERATOR ' SUB00560
000024 01 54 DC AL1(001) LENGTH OF LITERAL SUB00570
000025 7E 55 DC cr=' SUB00580
000026 34 56 DC AL1(DEFTABLM) -TABLE-NAME OPERATOR - SUB00590
000027 0046 57 DC AL2(LIN0O0005-SUBSET) OPERATOR SUB00600
000029 1E 58 DC AL1(DEFNUMBR) NUMERIC CONSTANT OPERATOR. K SUB00610
00002A 2E 59 DC AL1 (DEFACTN) ACTION CODE OPERATOR $ SUB00620
00002B 00 60 DC AL1(ACT100) ACTION CODE SUB00630
00002C 26 61 DC AL1 (DEFQUOTE) LITERAL OPERATOR . SUB00640
00002Dp 01 62 DC AL1(001) LENGTH OF LITERAL SUB00650
00002E 6B 63 DC c', SUB00660
00002F 0C 64 DC AL1(DEFSTCMT) STATEMENT COMMIT : SUB00670
000030 30 65 DC AL1 (DEFMESSG) ERROR MESSAGE OPERATOR * SUB00680
000031 04 66 DC AL1(CODO04) ERROR CODE SUB00690
000032 34 67 DC AL1 (DEFTABLM) -TABLE-NAME OPERATOR - SUB00700
000033 0046 68 DC AL2(LIN00005-SUBSET) OPERATOR SUB00710
000035 1E 69 DC AL1 (DEFNUMBR) NUMERIC CONSTANT OPERATOR K SUB00720
000036 2E 70 DC AL1(DEFACTN) ACTION CODE OPERATOR $ SUB00730
000037 00 71 DC AL1(ACT100) ACTION CODE SUB00740
000038 06 72 DC AL1 (DEFOPTST) START OF OPTIONAL ITEMS ( SUB00750
000039 23 73 DC AL1(PAR00001-LIN00002) POINT TO END OF OPT. ITEMS SUB00760
00003A 26 T4 DC AL1 (DEFQUOTE) LITERAL OPERATOR ' SUB00770
00003B 01 , 75 DC AL1(001) - LENGTH OF LITERAL SUB00780
00003C 6B 76 DC c',!' SUB00790
00003D OA 77 DC AL1 (DEFCOMIT) LOCAL COMMIT SUB00800
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SUB

Loc

00003E
00003F
000041
000042
000043
000044
000045

000046
000046
000047
000049
00004A
00004B
00004cC
00004D
00004E
00004F
000050
000051
000052
000053
000054
000056
000057
000058
000059
00005A
00005B
00005C
00005D
00005E
00005F
000060
000061
000062
000063
000064

000065
000065
000066
000067
000068
000069
00006A
00006B
00006C
00006E

00006F
00006F
000070
000071
000072
000073
000074
000075
000076
000077
000078
000079
00007A

SUBSET LANGUAGE DEFINITION

OBJECT CODE ADDR1 ADDR2 STMT

34 78
0046 79
1E 80
2E 81
00 82
08 83
36 84
85

86

87

88

89

90

40 91
001D 92
01 93
4UE 94
2E 95
FF 96
E3 97
01 98
60 99
2E 100
FF 101
E3 102
02 103
5C5¢C 104
2E 105
FF 106
E3 107
01 108
5C 109
2E 110
FF 111
E3 112
01 113
61 114
2E 115
FF 116
E3 117
02 118
36 119
120

121

122

123

124

125

26 126
01 127
7E 128
oc 129
30 130
07 131
12 132
006F 133
36 134
135

136

137

138

139

140

141

06 142
OE 143
00 144
08 145
oD 146
26 147
01 148
4E 149
04 150
0D 151
26 152
01 153

SOURCE STATEMENT F30SEP69

DC AL1(DEFTABLM) -TABLE-NAME OPERATOR -

DC AL2(LINO0O005-SUBSET) OPERATOR

DC AL1(DEFNUMBR) NUMERIC CONSTANT OPERATOR K

DC AL1 (DEFACTN) ACTION CODE OPERATOR $

DC AL1(ACT100) ACTION CODE
PAR00001 DC AL1 (DEFOPTED) END OF OPTIONAL ITEMS )

DC AL1(DEFEND) END OF STATEMENT DEFINITION
ok ook ok ok kR ok kR kokok ok ok R ok kR dokokok ok kR kR ok ok ook ok kR Rk ok ok kR kok
* *
*OPERATOR = " '+' 0 '=' 0 ‘'#%' 0 'x* 0 '/* 0 " *
* *
Rk Rk R kR kR Rk okok ok ok sk kok ok ok ook ook skok bk ok ok ok ok akok ok ok kK R kKo

LIN0O0005 EQU * START OF DEFINITION

DC ALl (DEFTABLE) START OF TABLE ENTRIES "

DC AL2(TAB00001-*+1) LENGTH OF TABLE

DC AL1(001) LENGTH OF LITERAL

DC Ct+!

DC AL1(DEFACTN) ACTION CODE OPERATOR 0

DC X' FF' NULL ACTION CODE

DC c'T* TABLE FUNCTION PAD CHARACTER

DC AL1(001) LENGTH OF LITERAL

DC c'-*

DC AL1 (DEFACTN) ACTION CODE OPERATOR 0

DC X'FF' NULL ACTION CODE

DC cro! TABLE FUNCTION PAD CHARACTER

DC AL1(002) LENGTH OF LITERAL

DC Ch %!

DC AL1(DEFACTN) ACTION CODE OPERATOR 0

DC X'FF' NULL ACTION CODE

DC c'T! TABLE FUNCTION PAD CHARACTER

DC AL1(001) LENGTH OF LITERAL

DC Ct %!

DC AL1(DEFACTN) ACTION CODE OPERATOR 0

DC X'FF' NULL ACTION CODE

DC c'T* TABLE FUNCTION PAD CHARACTER

DC AL1(001) LENGTH OF LITERAL

DC c'/

DC AL1 (DEFACTN) ACTION CODE OPERATOR 0

DC X'FF' NULL ACTION CODE

DC c'T! TABLE FUNCTION PAD CHARACTER
TAB00001 DC AL1(002) LENGTH OF LONGEST TABLE ARG

DC AL1(DEFEND) END OF STATEMENT DEFINITION
ek oskok ke okok kokde sk ke e ckok sk sk kb ok sk ok ok sk ok ok sk kok kok sk k ok kok kb kkkk kkkkkkk Rk Rk kR Rk ko k ok k ok ok k ok ok kK
* *
‘#ASSIGNMENT = '=¢ :  *7 EXPRESSION *
* *
k¢ sk 2k e sk 3k 3 sk ok ok ok ok o ok ok ok ok ok ok ok ok sk ok ok ok sk 3k 3k 3k 3k ok 3k ok 3k 3k ok K sk ok ok koK ok sk ok sk ook ok dkok ok ok ok kol ok ok ok ok ok ok ok ko ok ok
LINO00O3. EQU * START OF DEFINITION

DC ALl (DEFQUOTE) LITERAL OPERATOR '

DC AL1(001) LENGTH OF LITERAL

DC c'=*

DC AL1(DEFSTCMT) STATEMENT COMMIT H

DC ALl (DEFMESSG) ERROR MESSAGE OPERATOR *

DC AL1(COD007) ERROR CODE

DC AL1(DEFSYMBL) NEST OPERATOR

DC AL2(LINO0006-SUBSET) EXPRESSION

DC AL1(DEFEND) END OF STATEMENT DEFINITION
sk sk ok ok sk ok ok o sk ok ok ok ok ok ok dkokok dkokok ok ok sk ok ok sk ok sk ok dkok ki sk ok ok sk ok k ko sk ok ok ksk sk k ok ok k ok kR k kb k ok kk ok ok ok k ok k ok k
* *
*EXPRESSION = ( < '#! ' > ) *
* OPERAND *55 ( +OPERATOR / OPERAND ... ) *

* *
ek 3 ok ok 3 ok ok 3k s ok ok 3 ok ok ok ok ok ook 3k 3k ok ok ok ok ok ok ok ok ko ok sk sk ko ok ok kok ok kok ok ke dkosk ok dkokok skok ok ok ok ok kok ok ok

LINO0006 EQU * START OF DEFINITION
DC AL1(DEFOPTST) START OF OPTIONAL ITEMS (
DC AL1(PAR00002-LIN00006) POINT TO END OF OPT. ITEMS
DC AL1(DEFLBRCE) START OF ALTERNATIVES <
DC AL1(ALT00005-LIN00006) FALSE DISP.
DC AL1(BRC00002-LIN00006) TRUE DISP.
DC AL1(DEFQUOTE) LITERAL OPERATOR '
DC AL1(001) LENGTH OF LITERAL
DC c'+!

ALTO00005 DC ALl (DEFOR) ALTERNATE OPERATOR |
DC AL1(ALT00006-LIN00006) FALSE DISP.
DC AL1 (DEFQUOTE) LITERAL OPERATOR '
DC AL1(001) LENGTH OF LITERAL

PAGE 2

3703770

SUB00810
SUB00820
SUB00830
SUB0084O
SUB00850
SUB00860
SUB00870
SUB00890
SUB00900
SUB00910
SUB00920
SUB00930
SUB00940
SUB00950
SUB00960
SUB00970
SUB00980
SUB00990
SUB01000
SUB01010
SUB01020
SUB01030
SUB01040
SUB01050
SUB01060
SUB01070
sSUB01080
SUB01090
SUB01100
SUB01110
SUB01120
SUB01130
SUB01140
SUB01150
SUB01160
SUB01170
SUB01180
SUB01190
SUB01200
SUB01210
SUB01220
SUB01230
SUB01250
SUB01260
SUB01270
SUB01280
SUB01290
SUB01300
SUB01310
SUB01320
SUB01330
SUB01340
SUB01350
SUB01360
SUB01370
SUB01380
SUB01390
SUB01410
SUB01420
SUB01430
SUBO1440
SUB01450
SUB0O1460
SUB01470
SUB01480
SUB01490
SUB01500
SUB01510
SUB01520
SUB01530
SUBO1540
SUB01550
SUB01560
SUB01570
SUB01580
SUB01590
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SUB

LoC

00007B
00007C
00007C
00007D
00007E
00007F
000081
000082
000083
000084
000085
000086
000088
000089
00008A
00008C
00008D
00008E

00008F
00008F
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
| 00009A

00009B
00009C
00009D
00009E
00009F
0000A1
0000A2
0000A3
0000AY4
000025
0000A6
000026
0000A7

0000A8
0000A8
0000A9
0000AB
0000AC

SUBSET LANGUAGE DEFINITION

OBJECT CODE ADDR1 ADDR2

60

00
o4
17
16
ou
07
1E
oy
17
26
o1
4D
oA
30
07

006F
30
oc
26
01
5D

02
36

40

002F

08
C3D6D5E3CID5SEUCS

0000B4 2E

0000B5
0000B6
0000B7
0000B8
0000BC
0000BD
0000BE
0000BF
0000CO
0000Cu
0000C5
0000cC?7
0000C8
0000CD
0000CE

FF
E3
o4
E2E3D6D7
2E
FF
E3
o4
DI9C5C1cH

E6D9CI9E3C5
12
00D9

STMT

154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

PAGE 3

SOURCE STATEMENT F30SEP69 3703770
DC c'- SUB01600

ALT00006 EQU * SUB01610
BRC00002 DC AL1(DEFRBRCE) END OF ALTERNATIVES > SUB01620
PAR00002 DC AL1(DEFOPTED) END OF OPTIONAL ITEMS ) SUB01630
DC AL1(DEFSYMBL) NEST OPERATOR SUB01640

DC AL2(LINQ0007-SUBSET) OPERAND SUB01650

DC AL1(DEFMESSG) ERROR MESSAGE OPERATOR * SUB01660

DC AL1(COD055) ERROR CODE SUB01670

DC AL1(DEFOPTST) START OF OPTIONAL ITEMS ( SUB01680

DC AL1(PAR0O0003-LIN00006) POINT TO END OF OPT. ITEMS SUB01690

DC AL1 (DEFTABLP) +TABLE-NAME OPERATOR + SUB01700

DC AL2(LINOOOO5-SUBSET) OPERATOR SUB01710

DC AL1 (DEFCOMIT) LOCAL COMMIT / SUB01720

DC AL1(DEFSYMBL) NEST OPFRATOR SUB01730

DC AL2(LINO0007-SUBSET) OPERAND SUB01740

DC AL1(DEFITIND) INDEFINITE ITERATION cen SUB01750

PAR00003 DC ALl (DEFOPTED) END OF OPTIONAL ITEMS ) SUB01760
AL1(DEFEND) END OF STATEMENT DEFINITION SUB01770

ok kkkkkkokkokkokkokkkkkokkkokokkkokkokkkokkokkkkkkkkkkkkbkkkkkkkkkkkkkkkkkkkkkk*k*kx SUB01790
* * SUB01800
¥OPERAND = < N | K | '( ./ 7 EXPRESSION *12 ')' > * SUB01810
* . * SUB01820
kokkkokokkokkokkkkkkkokkkkkokkokkkkkokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk**kkx SUR01830
LIN00OO7 EQU * START OF DEFINITION sUB01840
DC AL1 (DEFLBRCE) START OF ALTERNATIVES < SUB01850

DC AL1(ALT00007-LIN0O0007) FALSE DISP. SUB01860

DC AL1(BRCO0003-LIN0O0007) TRUE DISP. SUB01870

DC AL1 (DEFNAME) NAME OPERATOR N SUB01880

ALT00007 DC AL1(DEFOR) ALTERNATE OPERATOR | SUB01890
DC AL1(ALT00008-LINO0007) FALSE DISP. SUB01900

DC AL1(DEFNUMBR) NUMERIC CONSTANT OPERATOR K SUB01910

ALT00008 DC AL1 (DEFOR) ALTERNATE OPERATOR | SUB01920
DC AL1(ALT00009-LIN00007) FALSE DISP. SUB01930

DC AL1 (DEFQUOTE) LITERAL OPERATOR ' SUB01940

DC AL1(001) LENGTH OF LITERAL SUB01950

DC cr (Y SUB01960

DC AL1(DEFCOMIT) LOCAL COMMIT / SUB01970

DC AL1(DEFMESSG) ERROR MESSAGE OPERATOR * SUB01980

DC AL1(COD007) ERROR CODE SUB01990

DC AL1(DEFSYMBL) NEST OPERATOR SUB02000

DC AL2(LINO0006-SUBSET) EXPRESSION SUB02010

DC AL1(DEFMESSG) ERROR MESSAGE OPERATOR * SUB02020

DC AL1(COD012) ERROR CODE SUB02030

DC AL1(DEFQUOTE) LITERAL OPERATOR ' SUB02040

DC AL1(001) LENGTH OF LITERAL SUB02050

DC c') SUB02060

ALT00009 EQU * SUB02070
BRC00003 DC AL1(DEFRBRCE) END OF ALTERNATIVES > SUB02080
AL1(DEFEND) END OF STATEMENT DEFINITION SUB02090
************#**********************************f*********************** SUB02110
* * SUB02120
*KEYWORD = " 'CONTINUE'*. 0 'sTOP' O ‘'READ'. INOUT * SUB02130
* 'WRITE' INOUT 'END' $300 " * SUB02140
* * SUB02150
dedkodkokokekok kokokokkkkkkkkokkkkokkkkkokkkkkokkkkkkkokkkkkkkkokkkkkkkkokkkkkkkkkkkkkk*x* SUB02160
LINO0QOO4 EQU * START OF DEFINITION SUB02170
DC AL1(DEFTABLE) START OF TABLE ENTRIES " SUB02180

DC AL2(TABO0002-*+1) LENGTH OF TABLE SUB02190

DC AL1(008) LENGTH OF LITERAL SUB02200

DC C'CONTINUE' SUB02210

DC AL1 (DEFACTN) ACTION CODE OPERATOR ’ 0 SUB02220

DC X'FF' NULL ACTION CODE SUB02230

DC c'T TABLE FUNCTION PAD CHARACTER SUB02240

DC AL1(00W) LENGTH COF LITERAL . SUB02250

DC c*sTOoP" SUB02260

DC AL1(DEFACTN) ACTION CODE OPERATOR 0 SUB02270

DC X'FF' NULL ACTION CODE SUB02280

DC c'T* TABLE FUNCTION PAD CHARACTER SUB02290

DC AL1(004) LENGTH OF LITERAL SUB02300

DC C'READ' . SUB02310

DC AL1(DEFSYMBL) NEST OPERATOR SUB02320

DC AL2(LIN000O8-SUBSET) INOUT SUB02330

DC AL1(005) LENGTH OF LITERAL SUB02340

DC C'WRITE' SUB02350

DC AL1(DEFSYMBL) NEST OPERATOR SUB02360

DC AL2(LIN00008-SUBSET) INOUT SUB02370
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SUB

LoC

0000D0
0000D1
0000D4
0000D5
0000D6
0000D7
0000D8

0000D9
0000D9
0000DA
0000DB
0000DC
0000DD
0000DE
0000DF
0000EO
0000E1
0000E2
0000E3
0000EY
0000ES
0000E6
0000E7
0000ES8
0000E9
0000EA
0000EB
0000EC
0000EE

0000EF
0000EF
0000F0
0000F1
0000F2
0000F3
0000F4
0000F5
0000F6
0000F7
0000F8
0000F9

000000
000002
000004
000006
000008
00000A
00000C
00000E
000010
000012
000014
000016
000018
00001A
00001cC
00001E
000020
000022
000024
000026

SUBSET LANGUAGE DEFINITION

OBJECT CODE ADDR1 ADDR2 STMT

SOURCE STATEMENT F30SEP69
DC AL1(003) LENGTH OF LITERAL
DC C'END'
DC AL1(DEFACTN) ACTION CODE OPERATOR $

DC AL1 (ACT300)

DC ce'T*
TAB00002 DC AL1(008)

DC AL1(DEFEND)

ACTION CODE

TABLE FUNCTION PAD CHARACTER
LENGTH OF LONGEST TABLE ARG
END OF STATEMENT DEFINITION

Fodok ko ok bk ko ok ok ok dok ok Rk ok ok dokok ok kok ok okok ok ok ok kkk ok kR bk ok ok ok kR kb ok k ko k
* *
*INOUT =  : *30 '('@ *27 K $105 #12 *')' #58 IOLIST *
* *

Fkkkkokdkokkkkkkkkokokkokkkkkkkkkkokkkkkkdkkokkkkkkkkkkkkkkkkkhkkkkkkkkkkokkkkkkk

LIN00008 EQU

*

START OF DEFINITION

DC AL1 (DEFSTCMT) STATEMENT COMMIT :

DC ALl (DEFMESSG) ERROR MESSAGE OPERATOR *

DC AL1(COD030) ERROR CODE

DC AL1 (DEFQUOTE) LITERAL OPERATOR '

DC AL1(001) LENGTH OF LITERAL

DC cY ('

DC AL1(DEFMESSG) ERROR MESSAGE OPERATOR *

DC AL1(CcoD027) ERROR CODE

DC AL1(DEFNUMBR) NUMERIC CONSTANT OPERATOR K

DC AL1 (DEFACTN) ACTION CODE OPERATOR $

DC AL1(ACT105) ACTION CODE

DC ALl (DEFMESSG) ERROR MESSAGE OPERATOR *

DC AL1(COD012) ERROR CODE

DC AL1 (DEFQUOTE) LITERAL OPERATOR '

DC AL1(001) LENGTH OF LITERAL

DC c"!

DC AL1 (DEFMESSG) ERROR MESSAGE OPERATOR *

DC AL1(COD058) ERROR CODE

DC ALl (DEFSYMBL) NEST OPERATOR

DC AL2(LIN0O0009-SUBSET) IOLIST

DC ALl (DEFEND) END OF STATEMENT DEFINITION
deokokkokokokokdkokokdkokokkkokkkkkkokokkkokkkokkokkokkokkokkkkkkdhokkkkkkkdkkokdkkk kkkkkkkkokkkkk*k
* *
#IOLIST = N ( ',* / N ... ) *
* *
Fhkokkokkkokokkokkokkkkkokkkkkokkkkkkokkkkkkkkkkkkkkkkokkkkkkkkokkkkkkkkkkkkkokk kkkk
LIN00009 EQU * START OF DEFINITION

DC AL1(DEFNAME) NAME OPERATOR N

DC AL1(DEFOPTST) START OF OPTIONAL ITEMS (

DC AL1(PARO0004-LINO0009) POINT TO END OF OPT. ITEMS
DC AL1(DEFQUOTE) LITERAL OPERATOR '

neC AL1(001) LENGTH OF LITERAL

DC cr,

DC AL1 (DEFCOMIT)
DC AL1(DEFNAME)

LOCAL COMMIT /
NAME OPERATOR N
.
)

03 230
Cc5D5CH 231
2E 232
16 233
E3 234
08 235
36 236
237
238
239
240
241
242
oc 243
30 244
1E 245
26 246
01 247
4D 248
30 249
1B 250
1E 251
2E 252
0A 253
30 254
oc 255
26 256
01 257
5D 258
30 259
3a 260
12 261
00EF 262
36 263
264
265
266
267
268
269
16 270
06 271
09 272
26 273
01 274
6B 275
[2:% 276
16 277
OE 278
08 279
36 280
281
282
283
284
285
286
287
288
289
290

291
292
293
294
295
296
297
298
299

300°

301
302
303
304
305

DC AL1 (DEFITIND) INDEFINITE ITERATION .
PAR0000U4 DC AL1(DEFOPTED) END OF OPTIONAL ITEMS
DC AL1(DEFEND) END OF STATEMENT DEFINITION
% 3 sk ok ok o ok ok ok ke ok ok ok ok ko ok ok ok ok dkook ok ok dk ke kok ke k sk ko ke ks sk sk ok ok ok ko k ok ckk ok k ok k k ok ok kk ok k kR ok ok kkkk
* *
*SYNTAX END *
* *
3 sk sk sk ok ok ok ok sk ok ok ok ok ok ok ok ok ko skok k ok kol ok ok dkok ok ok ok ok bk dk ok ke ok ke k kol sk ok ok sk kok ok ok ok ok k k ok ok k ok ok k sk ok ok k kK ok ok
DEFLBRCE EQU  X'00' <
DEFRBRCE EQU  X'02' >
DEFOR EQU  X'04° |
DEFOPTST EQU  X'06' (
DEFOPTED EQU  X'08' )
DEFCOMIT EQU  X'OA' /
DEFSTCMT EQU  X'OC' :
DEFITIND EQU  X'OE' ces
DEFITDEF EQU  X'10' .N.
DEFSYMBL EQU  X'12° SYMBOL
DEFMNAME EQU  X'14' M
DEFNAME EQU  X'16' N
DEFLETTR £QU  X'18' L
DEFDIGIT EQU  X'1A' D
DEFALMER EQU  X'1C' A
DEFNUMBR EQU  X'1E' K
DEFSTNUM EQU  X'20' S
DEFHOLLR EQU  X'22' H
DEFCSTRG EQU  X'24' c
DEFQUOTE EQU  X'26' 'AA...A'

PAGE 4

3/703/70

SUB02380
SUB02390
SuUB02400
SUB02410
SUB02420
SUB02430
SUB02440
SUB02460
SUB02470 |
SUB02480
SUB02490
SUB02500
SuUB02510
SUB02520
SUB02530
SUB02540
SUB02550
SUB02560
SuB02570
SUB02580
SUB02590
SUB02600
SUB02610
SUB02620
SUB02630
SUB02640
SUB02650
SUB02660
SUB02670
SUB02680
SUB02690
SUB02700
SUB02710
SUB02720
SUB02740
SUB02750
SUB02760
suB02770
SUB02780
SUB02790
SUB02800
SUB02810
SUB02820
SUB02830
SUB02840
SUB02850
SUB02860
SuUB02870
SUB02880
SUB02890
SUB02900°
SUB02920
SUB02930
SUB02940
SUB02950
SUB02960
SUB02990
SUB03000
SUB03010
SUB03020
SUB03030
SUB03040
SUB03050
SUB03060
SUB03070
SUB03080
SUB03090
SUB03100
SUB03110
SUB03120
SUB03130
SUB03140
SUB03150
SUB03160
SUB03170
SUB0318Q
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SUB SUBSET LANGUAGE DEFINITION PAGE 5

LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT F30SEP69 3/03/70
000028 306 DEFNOTQT EQU  X'28' A'AA...A' SUB03190
00002A 307 DEFSCAN EQU X' 2A¢ &A SUB03200
00002C 308 DEFSCNOT EQU  X'2C' , EAA SUB03210
00002E 309 DEFACTN EQU  X'2E' $N SUB03220
000030 310 DEFMESSG EQU  X'30° *N SUB03230
000032 311 DEFTABLP EQU  X'32' - +TABLE-NAME SUB03240
000034 312 DEFTABLM EQU  X'34' -TABLE-NAME SUB03250 -
000036 313 DEFEND EQU  X'36' END OF STMNT SUB03260
000040 314 DEFTABLE EQU  X'40° " : SUB03270
000000 315 ACT100 EQU 000 SUB03280
000016 316 ACT300 EQU 022 SUB03290
00000A 317 ACT105 EQU 010 SUB03300
000003 318 COD003  EQU 003 SUB03310
000004 319 CODOO4 EQU 004 SUB03320
000007 320 COD007 EQU 007 SUB03330
00000C 321 coD012 EQU 012 SUB03340
00001B 322 COD027 EQU 027 SUB03350
00001E 323 cOD030 EQU 030 SUB03360
000037 324 CODO55 EQU 055 SUB03370
000032 325 CODO58 EQU 058 SUB03380
000000 326 END SUBSET SUB03390
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METALANGUAGE FOR _IPDTEE AND IPDAGH

APPENDIX D:

METALANGUAGE USED_FOR_IPDTEE_ SYNTAX DEFINITION TABLE
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... Operator (see also indefinite
iteration operator)
assembler language equivalent
description of 21,40
displacement conventions for 20

for 21

.n. operator (see also definite iteration
operator)
assembler language equivalent for 21

description of 21,40
displacement conventions for 20
< operator (see also alternative operator)
assembler language equivalent for 21
description of 21,38
displacement conventions for 20
effect on qualification list 103-104
( operator (see also optional item
operator)
assembler language equivalent for
description of 21,38
displacement conventions for 20
+passive line operator
assembler language equivalent for 24
displacement conventions for 20
effect on source pointer 13
references to 13
scan of 13
+table name operator (see +passive line
operator)
| operator (see also or operator,
alternative operator)
assembler language equivalent for 21
description of 21,38
displacement conventions for 20
§7a operator (see also scan-not operator)
assembler language equivalent for 24
description of 24,43
displacement conventions for 20
§a operator (see also scan operator)
assembler language equivalent for 24
description of 24,43
displacement conventions for 20
$n operator (see also action code routines)
assembler language equivalent for 24
description of 24,43
displacement conventions for
*, restriction on use 18-19
**, restriction on use 18-19
*n operator (see also error code routines)
assembler language equivalent for 24
description of 24,43
displacement conventions for 20
) operator (see also optional item
operator)
assembler language equivalent for 21
description of 21,38
displacement conventions for 20
1'da...a' .operator (see also not-literal
operator)
assembler language equivalent for - 23
description of 23,43
displacement conventions for 20
-passive line operator (see also minus

21

20

INDEX

passive line)
assembler language equivalent for 25
description of 25, 43-44
displacement conventions for 20
effect on source pointer 13
references to 13
-table name operator (see -passive line
operator)
/ operator
(see also local commit operator)
assembler language equivalent for 22
description of 22,35
displacement conventions for 20
> operator
(see also optional item operator)
assembler language equivalent for 21
description of 21,38
displacement conventions for 20
operator
(see also statement commit operator)
assembler language equivalent for 22
description of 22,38
displacement conventions for 20
‘aa...a'
(see also literal operator)
assembler language equivalent for 23
description of 23,43
displacement conventions for 20

A operator 23,40
ACT symbol 19-20,21-26
action code routines

as element in metalanguage 12
description of 24, 44-45
effect on source pointer 12
exception 12
example of use 18
T/F-producing of 12
uses of 12,u44-45
active lines
elements used in, restriction 11

f-producing element in 14-15
format of 11
nesting to 13 :
operators used in 11
references to 11
replaces passive line 14
scan of 15

alphameric operator 23,40

ALT symbol 19-20,21-26

alternative operator
assembler language equivalent for 21
displacement conventions for 20
effect on.scan 13
effect on source pointer
ordering of alternatives,
restriction 17

12

Index
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arithmetic operator
use in syntax table 18

assembler language
metalanguage equivalent of 19,21-26
relationship to syntax tables 10

beginning source pointer 31
BOMBR macro 112
BRC symbol 19-20,21-26

C operator (see also character string
operator)
assembler language equivalent for 23,43
description
general 23
specific 43
character string operator 23,43
CKRCSTRG routine 43
CKRDIGIT routine 40
checker
flowcharts 54-93
function 50
interface with executive 7
part of IPDSN module 7
routines called by 52
CHECKER macro
format of 113
language level default 113
use of 113
CKRACNDX table 095
CKRACTN routine
description of 43
flowchart 75
CKRALMER routine
description of 40
flowchart 68
CKRAR100 routine
description of 45
flowchart 76
CKRAR101 routine
description of 45
flowchart 76
CKRAR102 routine
description of 45
flowchart 76
CKRAR103 routine
description of 45
flowchart 77
CKRAR104 routine
description of 45
flowchart 77
CKRAR105 routine
description of 45
flowchart 77
CKRAR106 routine
description of 45
flowchart 78
CKRAR200 routine
description of 45
flowchart 79
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CKRAR201 routine
description of 46
flowchart 79

CKRAR202 routine
description of 46
flowchart 79

CKRAR300 routine
description of 46
flowchart 80

CKRAR301 routine
description of 46
flowchart 80

CKRAR400 routine
description of 46
flowchart 81

CKRAR500 routine
description of 46
flowchart 82

CKRAR600 routine
description of 46
flowchart 83

CKRAR601 routine
description of 46
flowchart 83

CKRAR602 routine
description of 46
flowchart 83

CKRAR603 routine
description of 47
flowchart 83

CKRAR700 routine
description of 47
flowchart 84

CKRAR701 routine
description of 47
flowchart 85

CKRAR800 routine )
description of 47
flowchart 85

CKRAR801 routine
description of 47
flowchart 85

CKRCKSIZ routine 42

CKRCSTRG routine
description of 43
flowchart 72

CKRDECPT routine 42

CKRDIGIT routine
description of 40
flowchart 68

CKRCOMIT routine
description of 38
flowchart 64

CKREVALU routine, flowchart

CKREXPON routine 42

CKRFAIL routine
description of 44
flowchart 88

CKRGTANY subroutine
description of 47-48,52
flowchart 90

CKRGTNB1 subroutine
called by checker 52
description of 53
flowchart 89

84



CKRGTNBS subroutine
called by checker 52
description of 48,52-53
flowchart 90

CKRHOLLR routine
description of 42-43
flowchart 71

CKRINTEG routine 41-42

CKRINTLZ routine, flowchart 61

CKRINTRP routine, flowchart 62

CKRITDEF routine
description of 40
flowchart 65

CKRITIND routine
description of 40
flowchart 65

CKRLBRCE routine
description of 38
flowchart 63

CKRLETTR routine
description 40
flowchart 68

CKRLOFLO routine, flowchart 66

CKRLPARN routine
description of 38
flowchart 63

CKRMESSG routine
description of 43
flowchart 86

CKRMNAME routine
description of 40
flowchart 67

CKRNAME routine
description of 40
flowchart 67

CKRNOTQT routine
description of 43
flowchart 73

CKRNUMBR routine
description of 40-41
flowchart 69

CKRNWOLD routine, flowchart 61

CKROPNDX table 97

CKROR routine 38

CKRQUOTE routine
description of 43
flowchart 73

CKRRBRCE routine
description of 38
flowchart 63

CKRRDORE routine 42

CKRREAL routine 42

CKRRPARN routine
description of 38
flowchart 63

CKRSCAN routine
description of 43
flowchart 74

CKRSCANF routine
description of 43
flowchart 74

CKRSERCH subroutine
called by checker 52
flowchart 91
function of 48,52
translate and text table for
WKASGRTB table 106

106

CKRSKANY subroutine
called by checker 52
description of 47-48,52
flowchart 90
CKRSTATM routine
description of 42
flowchart 70 °
CKRSTCMT routine
description of 38
flowchart 64
CKRSYNS routine
description of 40
flowchart 66
CKRSYUNS routine
description of 44
flowchart 87
CKRTABL routine
description 43
flowchart 86
CKRUNEST routine
flowchart 87
COD symbol 19-20,21-26
commit operator (see also local commit,
statement commit)
definition of 16
description of 22,35
effect on error messages 15
effect on nesting 103-104
example of use 18
communications area 28
configuration considerations, syntax
checker 7-8
CRJE (Conversational Remote Job Entry)
interface with syntax checker 7,8
current message
definition of 15
effect of nesting on 15-16

D operator 23,40
DEBUG facility, FORTRAN IV U6
debugging aids
" flag byte (WKASFAIL) 108
global symbols 112
macros 112
register contents 108-109
WKASFAIL setting 110-111
DEF symbol 19-20,21-26
definite iteration operator
description of 14
purpose of 40
scan of 21,40
definition portion of syntactic line
contents of 12
metalanguage elements in 21-26
passive line, restriction on 12
diagnostic messages
unique to language level 7
digit count, in K operator routine (see
also K operator)
as metalanguage element 40-41
digit operator 23,40
displacement conventions 20
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'E,G,G1,H, Code and Go levels of FORTRAN
as input to syntax checker 7
EDIT command
FORT parameter of. 7
SCAN subcommand of 7
enclosing lines, in syntax table 11
end operator 26
END statement, checked by syntax
checker 11
end-of-definition-line routine (see also
CKRSYUNS routine) 44
end source pointer 31
EQU symbol 19-20
error code message-originator cross
reference table 115-118
error code processor, function of (see also
IPDERERR CSECT) 53
error code routines, assembler language
equivalent for 19,21-26
error messages
and FORTRAN language levels 7
and metalanguage 11
example of use 18
explicit 15
implicit 17
list of 115-118
executive (see also IPDSNEXC routine)
flowcharts 5u4-58
function of 7,50
interface with checker 7
interface with environmental system 7

F-producing element (see also T/F -
producing elements)
definition of 12-13
effect on scan 13°
effect on source pointer 12
in ac¢tive and passive line 14,15
F-unnesting (see also unnesting, nesting)
definition of 15
example of 15,18
FORMAT statement, checked by syntax
checker U6
FORT parameter 7
FORTRAN E (see also FORTRAN language
levels, IPDTEE module)
syntax table for 7,10
FORTRAN G, G1, H, and Code and Go (see also
FORTRAN language levels, IPDAGH module)
syntax table for 7,10
FORTRAN language levels
error messages for 7
syntax tables for 7,10
storage requirements 8
FORTRAN statements
as input to syntax checker 7
FORTRAN IV Syntax Checker (see also syntax
checker)
interface with CRJE 7,8
interface with Tso 7,8
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GENERATE macro, use of 113

GENTYPE parameter, for system

generation 113

get-character routines (see also CKRGTANY,

CKRSKANY, CKRGTNBS, CKRGTNB1, CKRSERCH
subroutines)

definition of 10

effect on source pointer U47-48

effect on syntax table 10
function of 52-53

H operator 23,42-43

IEBCOPY utility program 114

IMPLICIT statement, scanning of 46
implicit error messages 17
syntactic lines in 11
indefinite iteration operator
assembler language equivalent for 21
description of 21,40
‘effect on scan 14
example of use 18
input, processing of 7
I/0 processing 7
IPDAGH module
definition load table entry for 97
how created 10
metalanguage elements in
storage requirements 8
syntactic lines in 11
IPDER module
function of 7
interface with executive 7, 48-49
IPDERERR CSECT (see also error code
processor) -
flag byte in 111
flowchart 92
WKASFAIL setting in 111
IPDSN module (see also IPDSNCKR CSECT,
IPDSNEXC CSECT)
parts of 7
work area for 7
IPDSNCKR CSECT (see also checker)

11,130-142

debugging aids. 108-112
flowchart
general 59-60
specific 61-92

interface with executive 50

relation to IPDSN module 7

WKASFAIL setting in 111
IPDSNEXC CSECT (see also executive)

BOMBR macro in 112

contents of 8

flowcharts 54-58

functions of 50

interface with environmental system 50

relation to IPDSN module 7

restrictions, work area 50

routines called by 50

storage requirements 8

WKASFAIL setting in 110



IPDSNWKA work area minus passive line operator (see -passive
format of 97-98 line operator)
work areas within 99-106 module-CSECT cross reference table 93
IPDTEE module (see also syntax tables)
creation of 10-11
definition load table entry for 97
metalanguage elements in 11,124-129
storage requirements 8
syntactic lines in 11
iteration count, effect on scan 14 N operator
description of 22,40
example of 18
nesting (see also nest lists)
definition of 13
K operator (see also action code description of 103-104
routines) 23,40 diagram of 33
effect on error messages 16
example of 15,18
nest lists (see also nesting, unnesting)
affected by metalanguage 37, 38-44

L operator (see also letter pushdown stack concept 103
operator) 22,40 WKALNEST 104
leading-zeroes count, in K operator rtn WKANLIST 105
(see also K operator routine) 40 not-literal operator (see also j'aas<..a')
letter operator effect on source pointer 12
assembler language equivalent of 22 use of 23

description of 22,40
displacement conventions for 20

LINKLIB
at system generation 113-114
modules required for checker 7-8 operators
literal operator and implicit error messages 17
example of use 18 as metalanguage elements 11
restriction on 13-14 assembler language equivalents 20,21-26
local commit operator DEF symbols for 19-20,21-26
effects of 13,16 description of 21-26
example of use 18
optional item operator (see also <
operator)
effect on source pointer 12
M operator example of use 18
assembler language equivalent for 22 options word 27
description of 22,40 or operator (see also | operator,
example of 18 alternative operator)
macros effect on source pointer 13
BOMBR 112 output, processing of 7
CHECKER 113
debugging aids 112
GENERATE 113
system generation. 113
message codes (see also error messages) PAR symbol 19-20,21-26
effect on scan 16 parameters, FORTRAN statement
implicit and explicit 15-17 FORT 7
metalanguage : TYPE 113
assembler language equivalent parameter list, syntax checker 26
for 19,21-26 passive line (see also minus passive line)
definition of 10 advantages of 14
elements of 21-26 elements in, restriction 12
extended concept of 11 format of 12
for IPDAGH 130-142 purpose of 12
for IPDTEE 124-129 references to 12
functions of 11 replaced by active line 14
operators of 11 restriction on elements 12
microfiche directory 93-94 plus passive line operator (see +passive
minus passive line line operator) .
effect on source pointer 13 pushdown stack (see nesting, qualification
references to 13 list)

scan of 13
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qualification list
description of
diagram of 36
affected by metalanguage
general 37
specific 38-u44

37,105

range, of IMPLICIT statement 46
READ keyword, in syntax table 18
register contents
at entry to CSECTS 108
during syntax checker
processing 108-109

S operator
assembler language equivalent for 23
description of 23,42
SCAN subcommand (see also EDIT command) 7
scan operator
assembler language equivalent for 2u4
description of 24,43
effect on source pointer 12
scan-not operator
assembler language equivalent for 24
description of 24,43
effect on source pointer 12
source characters
routines associated with 12,10
source-end switch 52-53
source pointer
and T/F producing elements 15,12
effect of nesting and unnesting
on 15,12
get-character routines effect
on 12,52-53
scan and scan-not elements effect on 12
source statement, entering of 7
statement commit operator (see also commit
operator) 13,16
statement global commit switch 38
statement portion of input line 10
storage requirements
effect of passive line on 14
IPDTEE and IPDAGH modules 8
syntax checker 8
subscripting switches 46
switches
statement global commit 38
subscripting 46
symbol conventions
general 19-20
specific 21-26
symbolic-name operator
assembler language equivalent for 22
description of 40
displacement conventions for 20
syntactic line (see also active line,
passive line)
current message in 15
definition portion of 12
displacement conventions for 20
elements of 21-26,12
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error message code 16
examples of 18
function of 11
order of 11
parts of 11
references to 20,13-14
restrictions 12
self-referencing facility 11,18-19
syntax checker
and EDIT command 7
committed, definition of 16
configuration considerations 8
debugging aids 108-112
error detection 7
error messages, list of 115-118
input checked by 7,10
purpose 7
restriction on input 10
storage requirements 8
syntax tables for 7
system generation 7,113-114
SYNTAX END line 12
SYNTAX line
assembler language equivalent for 19
format of 12
restrictions on 12
use of 12
syntax language (see metalanguage)
syntax table (see also IPDTEE module,
IPDAGH module)
assembler language equivalent for 10
configuration considerations 8
definition of 10
elements of 21-26
(see also metalanguage)
example of 18
assembler language equivalent
for 119-120
explanation of 18,19
limits of 17

function
general 10
specific 10-26

restriction, input 10
scanning of 13-15
storage requirements 8
system generation

CHECKER macro for 113
description of

general 10

specific 113-114

T producing elements (see also T/F
producing elements)
definition of 12-13
effect on source pointer 12
T/F producing elements (see also T
producing elements F producing elements)
definition of 12-13
effect on scan of syntactic line 13
T-unnesting (see also nesting, unnesting)
definition of 14
example 15
TAB symbol 19-20,21-26
tables (see also syntax tables)
action code routine 92
CKRACNDX 95
CKROPNDX 96



definition address table 99 wh-literal 23,42-45

definition load table 96 WKACKPRM parameter list 102
error messages WKASFAIL flag byte 108-111
displacements for 115-118 work areas
list of 115-118 communications area 103
EXCLODTB 96 for error code processor 101
EXCSYNXS 99 for get character routines 103
MSG000 96 error message 101
MASGTABLE 96 EXCSYNXS 99
operator routine 96 IPDCKWRK 100
translate and test (see also CKRSERCH ‘IPDERWKA 101
routine) 106 IPDSNWKA 98
WKASERTB 106 miscellaneous checker work
~ WKATINUE 107 areas 100-101
table-name operator (see +passive line, nesting 103-104
-passive line) pushdown stack 103
TSO (Time Sharing Option), interface with qualification list 105
syntax checker 7,8 WRAQLIST 105
TYPE parameter, of CHECKER macro 113 WKAQUALF 106

syntax checker 97-98
within IPDSNWKA 97-98

zero-count, in K-operator routine (see also
K-operator) 40
unnesting
definition of 14
effect on error messages 16
example of 18
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