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The following diagram shows how the desired 
core alone in a plane can be selected to have new 
information read into it (i. e., to have its polarity 
changed). 

1/2 CURRENT 

SELECTED CORE OF 
THE PLANE 

1/2 CURRENT 

Information in core storage is represented by 
the polarity pattern of a group of cores. The IBM 
7090 core storage is organized in groups of 36 
cores. Each group, commonly called a word, 
provides 236 polarity patterns. The IBM 1401 
core storage is organized in groups of eight bits. 
Each group, commonly referred to as a position 
of storage, provides six information bits or 64 
polarity patterns. 

The data representation area of this handbook 
will provide additional information about the use 
of core storage to represent information. 

Magnetic Drum Storage 

This type is used as the main storage of the com­
puter or as an input/output storage medium. The 
principles of operation of the magnetic drum are 
discussed in the input/output portion of this area. 

Addressing the Storage Element 

Computer storage is referred to in terms of 
storage words or positions of storage. Each 
word or position of storage is identified by a 
numerical, alphabetic or alphameric address. 

A computer instruction will tell the computer 
; what to do (the operation code) and what to do it 
,to (the data address). Some computers also allow 
other uses of the data address or provide more 
than one data address. 

Uses of the Data Address 

1. Immediate address: The address portion 
is used as actual data, rather than to specify the 
location in storage of the information required. 

2. Direct address: The address portion is 
used to specify the location of the information. 
This is the most used type of address. 

3. Indirect address: The address portion is 
used as the address of a location which in turn 
gives the address of the information. 

4. Indexed address: Index registers, when 
supplied in computers, hold quantities which may 
be algebraically added to the address portions of 
instructions as they are executed. The address 
so created is called an effective address, and is 
utilized as if it had been the direct address given 
in the instruction in the first place. The actual 
address given in the instruction remains unchanged 
by this indexing procedure. The determination 
whether to so '1l.odify an actual address by applying 
the contents of an index register is made by 
specifying the number of the index register (there 
are generally more than one) in a special portion 
of the instruction to be indexed. 

Example: 

Operation Index Address 

ADD 03 14000 

An index portion of 00 might indicate no indexing 
to be applied. 

In general, machines having index registers 
will also have special instructions for manipulat­
ing and testing their contents to facilitate the use 
of instruction modification. 

5. Relatiye �a�d�d�r�e�s�~�:� The address portion is 
used to achieve program relocation. All routines 
are coded relative to location zero, and their 
addresses are modified by a base address as they 
are loaded into the machine. 

Three additional uses of addresses, listed below, 
are sometimes referred to as relative addressing. 
However, the first two items impinge on the area 
of indexing, and the third involves assembly pro­
gram functions. 

a. The address portion of the instruction is 
automatically added to some prearranged 
base address (that of the start of a table, 
say) to produce an effective address to 
be accessed. 
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b. The address portion is used as an incre­
ment to the current setting of the instruc­
tion counter (a machine register) to 
provide an effective address. 

c. The address portion represents an 
increment for locating subfields, rela­
tive to a control field or key. 

6. Implied address: An address, usually of some 
specialized register that is "understood" by the 
operation specified in the instruction. Thus, in an 
"add" instruction, the accumulator may be implied 
as the address of one of the operands. 

Single- and Multiple-Address Instructions 

1. Single-address instructions 

Example: ADD B 

(Accumulator + B -->- Accumulator) 

Characteristics: 
• More frequent use of implied addresses. 
• Short instructions. 
• More instructions required for a 

given job. 
• Special registers or memory areas, 

such as accumulators, required. 
2. Two-address instructions 

Example: MOVE A, B 

(A -+ B) 

Example: MUL TIPL Y A, B 

(A x B -- B) 

Characteristic s: 
• Frequent use of implied addresses. 
• Fewer instructions needed for a given 

job than with single-address format. 
• Functionally similar to three-address 

instructions. 
• The second address in general wasted 

in unconditional branch instructions. 
• Accumulators not required. 

3. Three-address instructions 

Example: ADD A, B, C 

(A + B -- C) 

Characteristics: 
• Long instruction format. 
• Accumulators not required. 
• All three addresses not required by 

many operation codes. 
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4. Variable address instructions: The use of 
more than one of the above formats in a single 
computer. This approach can be especially sig­
nificant in machines with variable field (hence 
instruction) lengths to provide optimum instruc­
tion sets. The IBM 1400 series serves as an 
example. 

Control 

Control refers to the execution of instructions. 
It is carried out by the generation of appropriate 
signal pulses to govern (1) instruction fetch from 
storage; (2) instruction execution itself. 

In a synchronous control design, all control 
functions take place in fixed time intervals. In 
an asynchronous control, conditions arising during 
execution itself determine when subsequent signal 
pulses will be generated to continue execution, 
initiate next instruction fetch, etc. 

Instruction Fetch 

03 

I/o, ARITHMETIC 
I-----. .---.----I~ AND LOGICA L 

CONTROL 
MATRIX 

UNIT CALU), ETC. 

/CONTROLS 
TO ALU 

\ AND I/O 

The above diagram is a simplified schematic of 
the typical internal paths used to fetch an instruc­
tion from storage. This is done during the first 
basic machine cycle (governed by pulses from an 
electronic oscillator), commonly called an I 
(instruction) cycle, or I time. The general 
sequence of I time events is: 

1. Send location of next instruction, assumed 
to be already in IAR (instruction address regis­
ter), to MAR (memory address register). 
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2. Use MAR contents to start storage readout 
from correct location, and at same time send 
MAR contents through the address modifier, 
where it is incremented by 1. Send resulting 
incremented address on to IAR. 

3. Storage readout cycle ends with arrival of 
first character of instruction in MBR (memory 
buffer register). (We assume serial-by-character 
readout.) Assuming first character is operation 
code, send this to OP REG (operation register). 

4. Repeat steps 1 and 2 to obtain each charac­
ter of the one or more addresses of the instruc­
tion, sending these to STAR 1 (storage address 
register), STAR 2, or I/O (input/output unit 
address register), as required. This is deter­
mined by the OP DEC (operation decoder) having 
determined what type of addressees) will be 
required. 

5. When last character goes to STAR 1, etc., 
begin E (execution) time by a signal to the execu­
tion controls. 

Instruction Execution 

Continuing to refer to the diagram, the events of 
execution are: 

1. OP DEC sends a single signal over one of 
the lines to the control matrix, thus specifying 
on the basis of the operation code the operation to 
be carried out. 

2. The control matrix, in cycles "stepped off" 
by pulses from osc (oscillator), sends time pulse 
signals over the specific control lines to AL U 
(arithmetic and logical unit), I/O, etc., to control 
the steps of the machine. 

3. The control matrix also sends signals to 
choose required data from memory and send them 
to ALU, in proper sequence, as well as to send 
results back from AL U to memory. 

4. At end of execution, the control matrix gen­
erates a pulse to signal the next instruction fetch. 

Arithmetic 

In most computers arithmetic is performed by a 
circuit device known as an adder and additional 
control circuits and modifications to the adder. 
This is based upon the fact that all arithmetic 
operations can be reduced to sequences of addi­
tions together with appropriate control functions. 
In its basic form an adder accepts as inputs two 

digits to be summed and the carry from the pre­
vious position (e. g. , units, tens, hundreds, etc.). 
The output is a sum and a carry to the next­
higher position. The scheme is: 

CODED DIGIT I {==3:~1--11=3~ 
CODED DIGIT 2 {==3~ ADDER F : CODED SUM 
CARRY FROM _: . CARRY TO NEXT 
PREVIOUS POSITION HIGH-ORDER 

POSITION 

Subtraction and addition of numbers having 
unlike signs are accomplished by complementation. 

The 9s complement of a number is formed by 
taking the 9s complement of each individual digit 
(difference between 9 and the digit). 

1003 1 81 number 

19 9 6 8 11 9s complement 

The lOs complement of a number is 1 more than 
its 9s complement. (In binary machines the Is 
and 2s complements are used, and are similarly 
defined. ) 

The registers which hold the values being 
handled in arithmetic operations may be special 
parts of the arithmetic unit itself (e. g., IBM 650, 
7070, 7090), or they may be either specially 
designated or arbitrary locations in memory 
(IBM 1620, 1400 series). 

Addition and Subtraction 

Subtraction is in general reduced to addition by 
complementation of the quantity to be subtracted 
(subtrahend). Addition (whether arising in the 
course of subtraction or not) will either involve 
numbers having like signs or numbers having 
unlike signs. When the signs are alike the addi­
tion involves a straightforward use of the adder, 
as introduced above, followed by attaching the 
common sign of the numbers to their sum. When 
the numbers have unlike signs, some one of the 
following procedures, or a variation, may be 
employed: 

lOs complement method. - Replace the negative 
number by its lOs complement and add to the 
positive number. If a carry occurs out of the 
most significant position in developing the sum, 
ignore it and make the sign of the sum positive. 
If no such carry occurs, take the lOs complement 
of the sum and make its sign negative. 
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9s complement method. - Replace the negative 
number by its 9s complement and add to the posi­
tive number. If a carry occurs out of the most 
significant position in developing the sum, add 
this unit carry to the units position of the sum 
and make its sign positive. If no such carry 
occurs, take the 9s complement of the sum and 
make its sign negative. 

The above procedures assume a serial addition 
process -- that is, processing one digit position 
through the adder at a time, from low- to high­
order positions. 

Some computers (e. g., IBM 7090/94, 7072/74) 
employ parallel adders. Although the basic logic 
of complementation generally follows one of the 
above methods, the parallel scheme allows adding 
all positions in one simultaneous operation, fol­
lowed by propagation of carries, as required. 

A further variation is that of addition by table 
lookup, referring to an addition table stored in 
memory. The IBM 1620 utilizes this scheme, 
which has certain advantages in economy, as well 
as in allowing flexibility in performing arithmetic 
on varying number bases, depending upon what 
form of table is stored. This system is described 
in the 1620 reference manual (A26-4500). 

Floating point arithmetic operations, available 
as either optional or standard features on many 
computer systems, are, like the fixed point 
operations discussed here, generally based on the 
addition operation. 

Mul tipl ication 

In most machines multiplication closely parallels 
the paper-and-pencil method. That is, each suc­
cessive multiplier digit determines, by its value, 
the number of times the multiplicand will be 
added to a growing sum of partial products. 
Multiplier digits may be handled from right to 
left or from left to right. In the former case, 
each partial product is shifted one position to the 
left before it is added; in the latter case the 
shifts are to the right. 

The following figure illustrates the multiplica­
tion logic for a 4-bit word length system. The 
binary scheme is chosen to facilitate explanation; 
extension to a decimal system is simply made. 

steps in the operation are: 
1. Send multiplicand to register DR, multiplier 

to register XR. (All registers are 4 bits in 
length. ) 

2. Shift bits in XR to the right, least signifi­
cant bit going to the Bit Trigger. 
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Bullet represents logical "AND" circuit; T represents trigger. 

3. If Bit Trigger contains 1 as result of step 2, 
send multiplicand through adder, developing 
partial product in AR. 

4. If Bit Trigger contains zero, do not send 
multiplicand through adder. 

5. Shift sum in AR one place to the right 
(using register BR). (The effect is to shift next 
following partial product one place to the left. ) At 
the same time, shift multiplier in XR one place 
to the right to move bit to Bit Trigger. 

6. With each shift and add sequence, step the 
Ring by 1. When the Ring registers 4, it pro­
duces an end of multiply pulse. The completed 
product in AR and BR is 8 bits long, illustrating 
that, in general, the length of a product equals 
the sum of the lengths of the multiplier and the 
multiplicand. 

The table lookup method mentioned under addi­
tion and subtraction is also applicable to multi­
plication. Again, the IBM 1620 exemplifies this 
approach, and its literature is a source of further 
information. 

Division 

Since circuit logic to control division may add 
substantially to the cost of an arithmetic unit, 
the divide operation is optional on some machines. 
The IBM 1401 and 1620 are examples (multiply 
is also optional on the 1401). 

The following expression serves to define divi-
sion terminology as used here: 

Dividend _ Qu t· t Remainder 
D". - 0 len + " IVlsor DIvisor 

A basic problem in most computer arithmetic 
units is to assure that the number of digits devel­
oped for the quotient will not overflow the register 
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or memory area set aside for it. Typically, such 
overflow is prevented by specifying some such 
rule as that, in any division, the divisor, taken 
as an integer, must exceed in magnitude the mag­
nitude of a high-order portion of the dividend 
which has the same number of digits as allowed 
for the entire divisor. The high-order dividend 
portion is also to be regarded as an integer. 

Example: In a decimal machine which allows 
a 20-digit dividend and a 10-digit divisor 
and quotient, to prevent quotient overflow 
the magnitude of the divisor must exceed 
the magnitude of the number formed by the 
"upper" 10 digits of the dividend. 

It will be seen that such a rule includes a 
proscription against division by zero. 

In general, computer division is performed 
through a repetitive algorithm which develops 
quotient digits one after another, starting with 
the high-order position. The algorithm typically 
involves counting subtractions of the divisor from 
the dividend. Specific common procedures are: 

Restoring method. - The steps in this method 
are: 

1. Subtract divisor from high-order dividend 
portion and add 1 to high-order quotient digit. 

2. Test for change in sign of the remaining 
partial dividend. 

3. Repeat above until partial dividend changes 
sign. 

4. Upon sign change, add divisor to partial 
dividend, thus r.estorinK the original sign, and 
subtract 1 from high-order quotient digit. 

5. Shift dividend one position to the left, or 
divisor right. 

6. Repeat subtraction process, using next 
lower-order quotient position to accumulate Is. 
Continue this entire process until all quotient 
digits are developed. 

7. At conclusion the partial dividend has be­
come the remainder. 
In a decimal machine, this method requires an 
average of 6. 5 add or subtract cycles per quo­
tient digit developed, assuming random quotient 
digit distribution. 

Non-restoring method. - This is a variation on 
the restoring method designed to save time at the 
expense of additional control circuitry. The pro­
cedure starts, as above, by subtracting divisor 
from dividend, and adding Is to quotient. When 
dividend sign changes, no restoration is made. 
Instead, shifting is performed directly; then the 
divisor is added to the partial dividend and Is 

subtracted from the next quotient position. 
These alternations in the procedure are main­
tained at each shift operation. 

The result of this version of division is to 
require an average of 5. 5 add or subtract cycles 
per (randomly distributed) quotient digit, as 
opposed to the 6. 5 in the restoring form of the 
algorithm. 

PERIPHERAL COMPONENTS 

Peripheral components of the computing system 
are the means by which information enters and 
leaves the system. These means allow the use 
of punched cards, paper documents, paper tape, 
manual keyboard, and magnetic tape within the 
system. We shall discuss here only the princi­
pal peripheral components. 

Devices 

Magnetic Tape 

Magnetic tape represents an extreme in that it 
offers storage for much information at a penalty 
of great access times. It is a serial storage 
medium, in the sense that, to locate a piece of. 
information, all of a reel of tape must pass 
through the tape unit, from the beginning to the 
information in question. As a result, tape is 
primarily used for input/output: reading trans­
actions to be processed, writing invoices, etc. 
Accordingly, the use of tape for auxiliary storage 
(a subroutine library tape, etc.) is secondary. 

The tape unit contains read-write heads (as 
with drums and disks) and mechanisms for pass­
ing the tape by these heads. Information is 
recorded essentially as magnetized spots in 
parallel tracks along the length of the tape. 

IBM tape systems use seven tracks (729 series 
of tape units), or ten tracks (Hypertape). They 
pass tape at 36 inches per second (7330 tape units), 
75 or 112. 5 inches per second (729 series), 
112. 5 or 22. 5 inches per second (Hypertape), and 
record information at 200, 556, 800, or 1,500 
(Hypertape) bits per inch in each track. 

The various IBM manuals on tape units will be 
helpful for further information, as will the mate­
rial in this handbook on magnetic tape units. 

Magnetic Disk Storage 

Magnetic disks vary in diameter, the largest 
being about two feet. Their two surfaces are 
coated with ferrous oxide material. A number of 
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disks are mounted on a rotating vertical shaft; 
the IBM 1301 disk storage, for example, rotates 
at 1790 rpm. 

Data is written, stored, and read from the 
disk surfaces in the same manner as with mag­
netic drums (see below). The tracks are in the 
form of concentric rings on the disk surfaces. 
Read-write heads are mounted on access arms 
which move to any track, under computer control. 
Usually, an arm contains two heads, one for 
each surface of a disk. This is shown in the fol­
lowing diagram. 

HEADS 
DISKS 

ROTATING SHAFT 

ACCESS 
MECHANISM 

Not shown here is the fact that a disk file may be 
equipped with multiple arms, one for each disk. 
The IBM 1301 and 1311 Disk storage units are so 
equipped. 

Time to access disk information depends upon 
location of the information on the disk, disk 
motion speed, speed cf arm motion across the 
disk surface, number of arms, and, for disk units 
not equipped with multiple arms, speed of arm 
motion between disks. 

Magnetic Drum Storage 

The cobalt-nickel alloy surface of a revolving 
cylinder forms magnetic drum storage. Small 
areas or cells of this surface, of the order of 
magnitude of . 07 inch in length, can be perma­
nently magnetized by passing pulses of ~urrent 
through magnetizing coils. The polarity of mag­
netization --- hence interpretation as a stored 
"zero" or "one" --- will depend upon the direction 
of current in the magnetizing coil, called a write 
coil. 

For removing information from the drum, 
(that is, readout), a read coil is furnished. This 
will have an electrical pulse induced in it as the 
magnetic cell on the drum surface passes beneath 
it. The direction of the pulse will depend upon the 
magnetic polarity of the cell, allowing distinction 
between "zero" and "one" bits. The read and 
write coils are arranged on a read-write head, 
a typical arrangement being shown in the diagram 
below. In general, cells are arranged in tracks 
around the drum. Each track is equipped with its 
own read-write head. 
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READ 
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WRITE a's 

WRITE I's 

Total waiting time to read or write information 
in a specific cell falls into two parts: (1) latent 
time (time for the cell to reach the read-write 
head as the drum rotates) and (2) access time 
(time for the cell to pass under the read-write 
head during actual reading or writing). An objec­
tive in programming drum-equipped machines is 
to reduce latent time as much as possible. This 
can be done through such techniques as optimal 
programming (e. g., IBM 650) or such devices as 
revolving loops or multiple read-write heads. 

Logical Input-Output Methods 

The fundamental problem in handling input/output 
is to reconcile the speeds of central processing 
units with those of I/O devices. Obtaining one 
record (amount of information read or written in 
one operation) through an input device, say, a 
card reader, may require many milliseconds. 
Moving, adding, etc., this record within the 
central processing unit (CPU) may be accom­
plished in a few microseconds. The following 
approaches to I/o organization are presented in 
the general order of the increasing efficiency 
with which they reconcile these disparate speeds. 
They sh9uld be considered in the light of the 
possibility or impossibility of overlapping the 
I/O functions with the processing in the CPU. 

1. Direct to storage: no overlapping 
The simplest I/O organization is that in which: 

• Only one path exists from I/O device to 
storage. 

• One instruction starts the I/O operation; 
it continues until signaled to stop by 
some end-of-record indicat!on. 

• No CPU processing can occur during 
the time of the data transfer between 
I/O device and CPU. 

The IBM 1401 illustrates this scheme. 
2. Direct to storage with copy logic 

• Only one path exists from I/O device to 
storage. 

07 
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• A separate instruction - "Copy" or 
"Transmit" - must be given for the 
transfer of each unit of data (character 
or word) between storage and the I/O 
device. 

• Between the copy instructions, if certain 
strict timing rules are followed, it may 
be possible to program some CPU proc­
essing. This follows from the fact that 
the CPU will otherwise spend much time 
waiting for the slower I/O device. 

The IBM 704 and the IBM 1401 with Serial I/O 
Device follow this approach. 

3. Input and output (but not processing) at the 
same time. 

• Two separate paths, each with an ad­
dress register to control storage location 
references, are available. 

• By appropriate programming, both input 
and output are started by a single instruc­
tion, or by two instructions "close 
together" in the program. The I/O 
operations, once begun, proceed without 
further instructions until both are com­
plete. 

• No CPU operations can occur until the 
longer of the input and output operations 
is complete. 

The IBM 705 Read-While-Write operation illus­
trates the above. So also does the IBM 1401, 
using certain features under certain conditions. 

4. Processing and the mechanical portion of 
input or output overlapped: buffer storage. 

• A separate buffer storage unit, large 
enough to hold entire I/O records, inter­
rupts the path(s) between I/o and storage. 

• While the buffer is being filled from or 
emptied into the I/O device, processing 
continues in the CPU. 

• Saves most of the time of mechanical 
operation of the I/O unit. Problem run­
ning time approaches processing time 
plus the rapid buffer-main storage trans­
fer time. 

• May be combined with a Read-While­
Write feature (see 3, above) involving 
the buffer storage and two I/O devices. 

The IBM 705 with tape record coordinator and 
the IBM 1401 with print storage exemplify this 
approach. 

5. Input-output-Compute overlap: Data 
channels. 

• I/O devices are connected to a separate 
data channel unit containing control 
functions and registers to allow holding 

a word in transit between I/O unit and 
storage and to keep track of the main 
storage locations involved. 

• The channel is started by the CPU pro­
gram and automatically handles the input 
or output of the designated main storage 
area, keeping the operation synchronized 
to I/o device speed. In general, only a 
single connected block of main storage 
information can be handled by the channel 
per reference to it by the program. 

• The program continues processing during 
the intervals when there is no memory 
interference by the channel. 

• As many individual I/O activities can thus 
be overlapped with processing as there 
are channels on the machine system. 

The IBM 1410 illustrates this scheme. Its 
channels may also be used in a nonoverlap (with 
processing) mode. 

6. Input-OUtput-Compute overlap through sep­
arately programmed "autonomous" channels. 

• The channels are as discussed under 
item 5 above, in addition to which they 
can independently execute special I/O 
program steps which they retrieve auto­
matically and sequentially from main 
storage. 

• Channel execution of an I/O routine is 
initiated by instructions in the main 
program. 

• In addition to the capabilities of data 
channels as set forth in item 5 above, 
autonomous channels allow: 
(1) Reading from one input record to 

scattered areas of memory during one 
channel I/O routine execution. 

(2) Writing an output record by gathering 
information from many memory areas 
during one I/O routine execution. 

(3) Skipping unwanted portions of an input 
record during one I/O routine execu­
tion. 

• Optionally, channels may be associated 
with an interrupt feature, also known as 
priority processing. This allows a chan­
nel, when certain conditions arise such 
as completing an I/O activity, immedi­
ately to force the CPU program to branch 
to a predetermined location, where a 
routine appropriate to the situation will 
be stored. 

The IBM 7070 and 7090 systems employ auton­
omous data channels. 
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BASIC COMPUTER ELEMENTS AND TERMS 

Short definitions of the basic technical terms 
involving computer elements, which the systems 
engineer will encounter as he consults more de­
tailed references, are listed here. Since the list 
is brief, the items are given in logical rather than 
alphabetic order. 

Triggers, latches, flip-flops. - Variously con­
structed two-state devices which, when a pulse 
representing a "zero" or a "one" bit is received, 
continually send out a corresponding "zero" or 
"one" signal, even when the original pulse has 
finished, until a new input pulse is received. 
Thus these devices store and remember individ­
ual bits. Their basic principal of operation is 
that of feedback (using their own output to deter­
mine their continuing state). 

Registers. - Circuits comprising triggers (see 
above) so arranged as to allow receiving, storing 
and reading out entire patterns of code, repre­
senting characters or words of information. 
When associated with appropriate control circuits, 
registers take on the specialized functions of 
accumulators, multiplier-quotient units, storage 
registers, address registers, and so on. 

Gates. - Switching circuits which respond to the 
presence of "zero" or "one" input Signals by 
opening or closing, to allow or prevent the flow of 
information signals. When associated with regis­
ters, gates are used to allow input to or readout 
from the registers. 

Data paths. - The lines over which data signals 
flow, as permitted by the gates· in the paths. 
Paths are of two basic types;- . 

1. Serial: Data is transferred bit after bit. 
2. Parallel: All bits within a character or 

word are transferred simultaneously, there being 
enough separate transmission lines to accomplish 
this. 

(See also serial and parallel addition, in the 
preceding portion of this paper entitled 
"Arithmetic". ) 

Synchronous and asynchronous operation. - Refers 
in general to CPU instruction executions. Syn­
chronous operations (for example, an addition or 
a compare) are allotted prescribed time intervals 
determined by counting clock pulses (see "clocks", 
below) at the end of which the next operation is 
begun. Asynchronous operations occupy varying 
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time intervals, depending upon the requirements 
of the case at hand (length of fields, etc.), with 
the end of the operation generating a special sig­
nal to allow the next operation to begin. (See also 
under the preceding portion entitled "Control".) 

Clocks. - Devices which generate regularly 
spaced timing pulses, used throughout the CPU to 
control operations. This assures that all im­
pulses reach the proper destinations in the correct 
sequence, since the timing pulses govern all gating 
and signal emission. 

Rings. - Interconnected sets of triggers which 
serve as counters. The function of a ring is to 
control the number of steps required in an opera­
tion. (See also the example of ring usage in a 
binary multiplier circuit in the preceding discus­
sion under "Arithmetic". ) 

Decoders. - Devices which translate certain input 
signal configurations into modified output signal con­
figurations. For instance, an operation decoder 
would accept the bit configuration of an operation 
code, and emit, as a result, the required pattern 
of signals to control the logical circuits which 
execute the intended operation. (See also the 
preceding discussion under "Control ". ) 
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Bartee, Thomas C., Digital Computer Fundamen­
tals, McGraw-Hill, 1960. 

Buchholz, Werner, ed., Planning a Computer 
System, MCGraW-Hill, 1962. A collection of 
papers on the design and implementation of 
STRETCH by those involved. 

Flores, Ivan, Computer Logic, Prentice-Hall, 
1960. Progresses from a general to a detailed 
coverage. Written for "those of some scientific 
training". 

Irwin, Wayne C., D~gital Computer Principles, 
D. Van Nostrand, 1960. A simple treatment for 
those without previous acquaintance with com­
puters, electronics or mathematics. 

Richards, R. K., Arithmetic Operations in 
Digital Computers, D. Van Nostrand, 1955. A 
comprehensive and respected work, stressing 
logical and symbolic representation rather than 
actual components and circuits. 
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Richards, R. K., ])ig!tal Computer Components 
and Circuits, D. Van Nostrand, 1957. A com­
panion to Arithmetic Operations in Digital Com­
puters, stressing realization of the logical and 

symbolic concepts of that work in terms of the 
engineering aspects of a working machine. 

Siegal, Paul, Understanding Digital Computers, 
John Wiley and Sons, 1961. 
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IBM SYSTEMS CONFIGURATORS 

The inherent modular construction of IBM systems 
permits a choice in integration of a variety of 
functional components and features tailored to 
accomplish specifically defined customer data proc­
essing requirements. 

Similarly, flexible modularity of system configu­
ration facilitates subsequent system changes and 
capacity expansion when needed to keep pace with 
dynamic processing requirements. The detailed 
specification of all the necessary modules of each 
individual system, then, is a compatible selection 
from a complex assortment of various available 
components, control units and special features. 
(A 1410 system, for example, may be made up of as 
few as two or three components or as many as 50 or 
more components and features, depending upon need.) 

To aid selection and specification a configurator 
is available for major IBM systems. A configurator 
is a chart which designates every possible component 
choice by number and model and, by family tree 
arrangement, specifies the control units and/or 
special features either required or optionally avail­
able to support the selected component. It also gives 

the maximum number of each component which can 
operate on a single system, and specifies those cases 
where functionally similar components may be alter­
nately selected. 

The published system configurators (available 
from Stationery Stores) are kept up to date by the 
respective manufacturing divisions to reflect avail­
able system configurations. Note that while the 
configurators are the most current published, they 
may not necessarily reflect the most recent product 

announcements. The "DP Sales Manual" pages should 
be used to finally verify configurations which include 
newly announced equipment. 

Configurators are not designed to take the place 
of professional system design and selection by the 
responsible systems engineer, but rather to be a 
handy checklist to assist in evaluation of all available 
system components and their alternatives, and to 
assure accurate specification of required components. 

The configurators included in the handbook are, 
unlike other handbook material, arranged according 
to system number rather than assigned page number. 
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m:::i 1401 
Configurator 

Page 

1401 

1403- 1 Pri nter 

1402-1 Card Read 
Punch .L--_-.--_.....J 

Not Available on 
o Systems 

~ ______ or _____ _ 

or 

1401-AI-6, BI-6, CI-6, 01-6, 0\1-16 
EI-6, F3-6, FI3-16, F23-26 

--------. 

1#33390i 
: Drive Ac 
L __ _ 

1403-2 Pd, .. , +f r--------j 
I #7080 Serial I 
I I 
I I/O Adapter * I PROCESSING UNI1 
L_ - -T - ___ .J 

I 

#5540 Print Control: 
Additional I _________ J 

1404-2 Printer 

o Machine 

[::J Feature 

Required Unit/Feature 

Optional or Indicates Prerequisites 
Color Accents 

{

Red - #9041 
6. Yellow - #9042 

Blue - #9043 
Gray - #9045 

A Blue Only - #9043 

(If other units have red, yellow, 
or gray, charcoal - #9044 is 
avai lab Ie.) 

October 1963 

or --------:1 
# 5563 Printer (1404) I 

I r-------, 
I I #3271 Direct Data I 

Adapter (# 5539 l :. _~ Channel (# 1060 I 
I I Req'd) I Req'd) I 

1009-1 Data 
Transmission Unit 

I 
I 
I 

f4- --+I 
I 
I 
I 
I 
I 

1011- 1 Paper Tape r- __ ~.- __ _ 
Reader I 

~ '---------' 

1401, 1440 or 1460 
System 

I 

1412-1 Magnetic 
Character Reader 

1---___ ~6. 

1012-1 Tape Punch j.- _ __ \.- _ _ _ 1418-1,2,3 Optical 
I Character Reader 

I 
I 

7710- 1 Data I 1419-1 Magnetic 
Communications • -~ - - - Character Reader 

/\ Unit I 
L...).~ ___ ~ I 

7641 Hypertape 
Control 

I 
I ... -~---
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1428-1,2,3 Alpha­
meric Optical 
Reader 1\ 

1-----_-..1 ~ 
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72 
73 
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I #3339 Disk Storage: 
: Drive Adapter : 
L ________ J 

1406 - 1, 2, or 3 

I 
I 
I Console Inquiry 
I Station Adapter L ________ _ 

r---------
SSING UNIT I #2263 

1 
I 
I 
I 
I 

1 

L~ 
L~ 
L 
L~ 

I Console Auxi Ii­
I ary Adapter L _______ _ 

1 
I 
I 
I 

--f--
I 
I 
I 
I 
1 

#7804, 05, 06, 07, 08 
Tape Intermix 

To Intermix 

729 IV with 729 II or V 
729 II or V with 729 IV 
7330 with 729 II or V 
7330 with 729 IV 
7330 with 729 II IV V 

SF Needed 

#7804 
#7805 
#7806 
#7807 
#7808+#7804/05 

* All serial input/output units/feature 
must use the some #7080 odopter, 
but only one unit/feature 
can be attached at a time. 

Section Area Page 

1407-1 Console 
Inquiry Station 

1409- 1 Console 
Auxil iary 

09 11 

... 1447-3 Console 

.... --------, 
#1390 : 

r------ 1051 Model I I 
Attachment I 1 

I 
1 

1051-1 Control Unit 

r------.., 
I # 1276 I 
I Attachment, ~ 
I 1053 Printer I 

L---r--- ...J 

I 
I 

r-------l 

.... - 1052 Printer Key-
board 

+- - - - -,-: - - -
or ~ 

....: '- 1053 Pr inter 

or 

- -----:1 and _, 

1052 Printer Key­
board 

... - - ---T",,- --- -----:1 
and 'I 

I #7660 ~.-; -I 1053 Printer 
Switch Unit 

1053 Printer 
I I L ______ .J 

r-------, 
I #5050 Master I 

: Station (#6149 : 
I also Required) I 
L ___ • ___ .J 

I 

Up to 24 IBM 1050 
Data Communi­
cations Systems 

L..... 

.... ----T- - - ----::1 
jOIIE -or ~I 

1054 Paper Tape 
Reader 

1056 Card Reader 

I------T---
f+-or 

., 

1055 Paper Tape 
Punch 

--.I 
I 
I 
t" 1057 Card Punch 

I 

I or 

1 
I 
L~ 

1058 Printing Card 
Punch 

1401 
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1401 

L::l 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

: 
I 
I 
I 

I 
: 
: 
I , , 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

r--- - - - -- -- -- -- ---- __ .J 
I 

I 
I 
I EJOI' 

r .. Pt.nch __ J 

7040/7044 

m:ID~ • 

,.., 

1419 , •• tur., 

'5201 l.!<!.-
Multlpr.Coium 
Con .... 

'3610 l!..-
EI.w..1c "-'--... .-:.~ .. 
~~Ia.ck~ 
NuMMr~ MMuI .. 
lOT ......... 

'i" 
'~'~ Self-CIMdd", 
Nu.lw - MDduI .. 
liT .... "..,. 

1402 ' •• tur •• 

r::=:=:l o 

' .... ~ 
51-Collll'MC'" .... , .. 

EJ 
-~ .. EJ 
'7 ... ~ 
Splhf .. 1d 

'3115 ~ .,...,..., 
T~""" 

Intunational Bu.ina •• Machina. Corporation 

Data Proce •• ing Divi.ion 

112 Ea.t Post Road, White Plains, New York 

1311·4 ' •• tur •• 

I 
I 

: 

1311.2 ' •• tu, •• 

EJ 5HIo0ver1. 

'-D 
r-------' 

I 
J 

7710 F.atur., 

'-~ Dual C_lcotlc,", ........ 

'''''' ~ 
In~rnoICloCk 

I L ___________________________ ., 

L __________ , i 
142' F.atur •• 

'"'' l.!<!.- 7641 

............ 
Statl .. 

"" '- l.!<!.- 7UO-2 

a. ... Station, 
..... 1t~1 

co 

'''5I:I~ Made .... I. 
Statlon,SI .... .... 
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----------------------------------------------------------------------------------------~~ 

IB~ 1410 Configurator 

1415 CONSOlE 

5737 Progran Addr.uabt. Cloc:k 

CONOI. -I/O Printer 

7824 
Tape 1/0 Adapter 

Max I 

Adapter 

§" • "-=:;;:".: '~<::):5", ': DAIA OIANNEL 1 

1 , 
I 
I 
I , 
I , , 

0 ... 1414 po< rape I/O Adopto, I ,---------T----------.---------
, I ' 
I \ : , , , 
: t : 

I 1414-1 1414-2 II 1414-7 I/O Synchroniz.er I/O Synchronizer I/O Synchronizer 
(for 72911, IV, & (r .. 7330-1) (for n9 II, IV. 

V) V & VI) 

I I I 
7814 T- I I I 7814 Tape II 

....- I I I Intermix Feature I I 
Intermix Feature U I I I 

I (r", n9 & 7330) 1'\'" /-1 (foo- n9 & 7330) II 
I 1 ........ 1 .,..,. I II 
r--------1'~ ",v' ~====--1::=-=-=-..l,J 
I 3585· II I : 
I 8OO-CPI Fe..... I I I I 
I (r",mV) II: : 
I II: I 
-':-"==::':f=='-:"'--~ I : 

t : I 

~ ! : 
~ t t 
: ~ -1 

U 
,~=:=!! ~~~~:=~ 

'-------------~yr--------------~ 

NOTES 

Max 10 Tope Units per Channel 

TO USE THIS 1410 CONFIGURATOR: 

1. Select device, needed. 
2. REAO UP from selected devices to Processing Unit. 

Solid lines (~) show requirements 
Dashed lines (=~~) show options 

BASE SY5TEt·lI: 1411 Processing Unit 
1415 Console 
Data Channel 1 

Copies of this and other IBM publications cat! be obtained throu:gh 
IBM branch offices. Addreu comments concerning the content of 
this publication to: IBM Corporation, Customer Manuals, Dept. 898, 
PO Bol( 390, Poughkeep'ie, New York. 

.. 3586 if on Dota Channel 2. 
Prerequisite: 3470 Dual Sync Adopter. 
l00B for Modell, 1009 for Model 2. Mal( of 2 additional access arms 

per 1405 and 12 access arms per 5ystem. 
9ptionol and recommended. Prerequisite: 5620 Priority on 1411, 
Cannot mix 1405 with 1301 or 1311 on $ystem (can mix 1301 and 1311 if 

on different channels), 

October 1963 

First 1405 
Disk Storage 

Model I ·10M 
Model 2 .20M 
Add'i Access 

Arms * 
............. _-// 

5620 Priority , 

Mal( 5 per System 

7631-1 
.. 7631-3 
or 7631-5 

File Control i!i 

3213 1' ..... 1 
Cylinder Mode , I 

I Feature ! \ 
I I I 
"':.::::r..:::::-_~J 

I 
I 
I 
I 
I 

i 

Mal( 41311-2 per 
1311-5 (Max 10 
1311 's per System) 

7631-3 permits sharing 1301 '5 with 7000 series systems (except 7010 
and 70n) , 7631-5 permits shared use by a 7010 or another 1410, 

II Optional features an 1311-5: 6400 Seek Overlap, 6396 Scan Disk, CI"Id 
BOll Track Recard; on 1311-2: 6400 Seek Overlap only. Seek 
Overlap on 1311-5 necessitates Seek Overlap on all companion 
1311-2's. 6396 Scan Disk on 1311 necessitates 6397 or 6398 
Scan Feature on CPU, 

Restricted For IBM Use Only 

I 
I 
I 

III 0 
1 

4660 
I/O .Adapter 0 ~ 

Max 1 

~.mmM 
I 5620 Priodty Feature 
I (Recommended if 5730 Ove 
I is Installed) 

I 
I 
I 
I 

One 1414 or One 11442-3per 
~-----,------r-----------'-----
I , I 
I I I 
I I , 
1 : I I 

: 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

1442-3 
Card Reader 

4661 
I/O Adapter 

I , 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I l I 
lOr ! ,-f, 
1-------.... ------ I \.----------------

i 1 
I I 

: I 
1414-8 1414-3 

I/O Synchronizer I/O Synchronizer I/e 

5380 Num II I 5380 Num I 1013 1 
I Print Control !51-Col 

I 5380 Num C. 
Print Control 

I \Adapter I 
!Print Control Re ,--1'-""\ 

Sync Stor Sync Star ~ Sync Stor 1101: 

7680 - 100 pas 

7681 - 32 pas 

7680 - 100 pes Card 

7681. _ 32 pas 8uffrrs 

7680 - l00po.~-
1602! 

7681 - 32pos Col 

7682 - 132 pas 7682 - 132 pas Rd JPch 7682 - 132 pes Uses 

I 
I , 
I 
I 
I 
I 
I 
I 

! Req·;r 1 1 

: r 1402-2 Card l 
! Read Punch 1 

: I per Ch l 
I I 4150 51-Col 1'1 ( 

: Intchbl Read I I I 

I I Feed I : 1 
I .... ------.1. I I 

I 1 ..... ----.--~ : 
1 One Printer\per Channel I t------ -----t--------- --f ----' 
I I I 
I I I 
, I I 

I : .--_...l' __ ...... 
1403-1 Printer 1403-2 Printer 1403-3 Printer 
(Req 7680 Sync (Req 7680 plus (Req 7682 Sync 
Storage) 7681 Sync Stor) Storage) 

100 132 

pos I pas : 

I 4740: I 4740 I 

: Intchbl Chain I Iintchbi Chain : 
: Cartridge Adpt : : ~ Cartridge Adpt I I 

"--------1" ... 1 :--------i· ... 1 

: 5381 Num Print! I 15381 Num Print I : 
1 Feature V I ! I Feature v I I 

:"-::.:::.:..-.:.::.:!:.ll-::.:::.::::::-.::1J 
600 LPM Alpha 600 LPM Alpha 

1285 LPM Num 1285 LPM Num 

[ 
I 
I 
I , 
I .. 

v Prerequisites: 4740 on printer and 5380 on 1414 • 
e I/O devices and features shown attached to Channell adopters can 

also be attached to Channel 2 adapters, with some restrictions. 
o Prerequisite: 1411 Model Al through /J5. 

5621 Priority Feature Extension required to extend system 
priority-interrupt capabilities to I/O operations transmitted 
through 4660 I/O adopter (Channel 2). c 



( 

( 

660 
lpterO ~ 
ax I 

ftn __ H2. 
y Feature I 5621 Priority 
if 5730 Overlap : Feature 

,9 
;lepter 

I 

, 
I 
I , 

I Extension 1'1 

11442-3per I/O Adapter 
-'-------f------------------l 

CORE STORAGE 

P-:H411::ik'd.6::?::':':'::: 
"; or lA 10K 
2 or 2A 10K 
3 or 3A 40K 
4 or 4A 60K 

I --------' I 
One Per Channel r-------------r------- ------t 

I 1.........-- One Per System_: 
I : I 

.-___ ..J''-__ '" ~ Ii, i I 
I I 

I I 
I I 

i I 
I I 
: I 
I I 

I • 
I I 
: I 

--------/t\-------------___ -~~ 

Num 
:ontrol 

I I 
, I 
I I 

! I 
1414-4 .--.,-14,.!1"':"4 • ..,S---, .... 

I/O Synchronizer 

Punch 

features 
6 Buffers 

I/O Synchronizer 

Features 
6 Buffers 

Star 11013 51-col Adpt 
lOOpost------

16025 Read & Punch 
32 pes I Col B i nory 

7641 
Hypertape Control 

7750 Programmed 
Transmission Control 

Services 

7701 Mag Tape Transmission Terml. 
7702 Mag Tape Transmission Terms. 
1009 Data Transmission Units 
1013 Card Transmission Terminals 
65/66 Data Transceivers 
Standard Telegraph Terminals 
1050 Data Communication System 

Processing Unit 

1440 System 

1448 Transmission 
Control Unit 

t 
Services 
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mB •• 
1411 PIOCE5S,NG UNIT 

I , 
I 
I 
I 
I , 
I , 
I 
I , 
I , 

<X' 
f-----------~ 
I I 

I , , 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , , , 
I 
I 

1412 
Magnetic Cf,aracter Reader 

Special Features 
2385 Document Counter 
3610 Elee Aceum & Seq Chkg IB 
5215 Multiple Column Select --

Sort Suppress 
7061 or 7062 Self-Chkg No. I 3971 Endorser & 3972 Endorser I 

I Pla'e I I 

"""-=-=--=--==---=--== =-=-~ 
L ____________ . __ .... 

I 

i 

1419 
Magnetic Character Reader 

132pos IUses 2 Buffers __ -' __ :~' 
IOS0 Data Communication System 
1060 Data Communication System Special Features 

3610 Elee Aceum & Seq Chkg '" 
520T Multiple Column Control 
7061 or 7062 Self·Chkg No. 
7440 Split Field 

] 
00 LPM 
pha 

-ers can 
tions. 

,d 

I , 
I 

: Feed ~ I 

"'"" .. :==.==:..-::'~ 
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6 Buffers 

Features ir 1414-4 or 1414-5 (one feature required) 

1 Buffer 2 Buffers Each 2 Buffers 

5514 6136 3238 
Paper Tape Remote Inquiry Data 
Reader Adpt Adapter Transmission 

Adopter 

Max I Max 2 Max I 

1011 1014 1009 
Paper Tope Remote Inquiry Data 

Reader Unit T ronsm i 5si on 
Unit 

Max 10 per 
"'ox 1 Adopter Max I 

2 Buffers 

7864 
Telegraph 
I/O Feature % 

Max I 

~Or~ 
I~ "\ 

I \ " \ 
l.And' 'Or \ 

-'- ;...L .L. ~ 
~ x . 

~ x g g-. 
'" c. .... 

E J ~ ~ Vi 

I.- Ir--

% 

1 Buffer Each 

7871 
Telegraph 

Input Feature 

Max 2 

Common Carrier Telegropn Terminals % 

Il Prerequisites: 4660 I/O adopter and 5620 Priority. 
II Prerequisites: 5620 Priority and 5730 Overlap. 
J 4902 used if Ch 1 has no 4900; 4903 used if Ch 1 already has a 4900. 
~ 4900 used if Ch 2 has no 4902; 4903 used if Ch 2 alretldy has a 4902. 
m Prerequisite: 5215 Multiple Column Select -- Sort Suwen feature. 

Prerequisite: 5201 Multiple Column Control feature. 
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I 4380 51-col Card Sorting 
I 3791 Endorser & 3792 I 
I Endorser Plate I I 
"".::=--=--=-==...:----=-----:.::::-..!:'" 

I Buffer Eaek 

7875 \ 
Telegrapn 

Output Feature 
\ 

% Total buffers for telegraph are: minimum of 2, moximum 
of 4. The minimum 2 must be I in and I out (feature 7864). 
The additionol 1 or 2 features can be one or two 7871 in, 
one or two 7875 out, or one 787\ in ond one 7875 out. 

Simplex'" one way only 
Half Duplex = two ways, one at a time 
Full Duplex ~ two ways simultaneously. 
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( 

EmD1440 

Canfiguratar 

Card Read 
Punch 

-#1632-- --
Card Read 
Punch Adapter 

I 
Totalof2 

I 

1447-1 
Consale 

1441 - A3, M, Afj, or A6 
Processing" Unit 

1447-2 
Console 

1447-4 

I 
I 
I 

_...J 

I • ______ .J 

8 

See Applicable 
Terminal 
Configurator 

• All Serial Input/Outout Units/Feature must use 
the same *7080 or *3845 Adapter, but only one 
Unit/Feature can be attached at a time. 

Minimum N.achine Requirement Summary For 
IBM 1440 Programs and Systems 

Minimum 
Program Name Storage 1442 1443 

Capacity 

Basic Autocoder 4000 1 1 
1440 Autocoder 4000 1 1 
I/O Or! System 4000 1 1 
Disk Utility 4000" 1 1 
Disk File Org 4000 1 1 
SortS 4000 1 1 
Basic RPG 4000 1 1 
RPG 4000 1 1 

• BK Necessary if Track Record is Used. 

D 

D 

D 

1311 

-
1 
1 
1 
1 
1 
-
1 

1009-1 
Data Trans-
mission Unit 

1011-1 
Paper Tape 
Reader 

1012-1 
Tape Punch 

1412-1 
Magnetic 
Character Rdr 

CJ /Iochine 

C=J feature 

-.: , , 
I 

--..I , , 
I 
I 4--, 
I , 
I 

f--.J 

- Required Unit/Feoture 

1311-2 
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File No. 1440-00 
Form A24-3017-4 

Disk Storage 
Drive 

/lox. 4 
1311-1 
Disk Storage Drive 

(Must Be 
First Drive) 

'3321 
I Disk Storage 
I Cantrol L ___ _ 

,----
I '5561 
I Printer 
I Attachment 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r-----~I 

I I , 
I 
I 15567 I 

Printer I Printer I 
I Control I I Control I L ____ --1 L ____ J 

1443-2 1443-1 
Printer 

LEGEND 

Color Accents 

t 
Red-'9041 

£:.. Yellow-'9042 

Blue-*9043 

--- Optional or Indicates Prerequisites & Alsa Grey-#9Q45 

April 1963 

September 1963 Restricted For IBM Use Only 

Page 

05 



Section Area Page 

09 11 

IBM 1441 PROCESSING UNIT 

All Systems 

4,000 Pos. Storage 
8,000 Pos. Storage 

12,000 Pos. Storage 
16,000 Pes. Storage 

Special Features 

Bit Test 
Console Attachment 
Direct Data Channel 

06 

(#4631 and either '7080 or #3845 
req'd) 

Direct Seek 
Disk Storage Control 
Expanded Print Edit 
Expanded Serio I Input/ 

Output Adapter (# 1470 and #4631 
req'd) 

Indexing and Store 
Address Register 
Multiply-Divide 
Printer Attachment 
Scan Disk 
Seek Overlap Adapter 

(#6400 req'd an 1311's) 
Serial Input/Output Adapter 
Track Record 
Transmission Cantrol Unit Attachment 

(# 4631 req'd) 

IBM 1442 CARD READ PUNCH 

Description 

Read 300 C PM; Punch 80 CPS 
Read 400 CPM; Punch 160 CPS 

Special Features 

Card Image (on first 1442 only) 
Card Read- Punch Adapter 

(Required for first 1442 
i nsta lied on system) 

Selective Stacker 
(Modell only) 

IBM 1443 PRINTER 

Description 

150 L PM (52 character set) 
240 LPM (52 character set) 

Spec ia I Features 

Character Sets 
13-Character (Modell) 

{Model 2) 
39-Character (Modell) 

{Model 2) 
52-Character (Modell) 

(Model 2) 
63-Character (Modell) 

{Model 2) 
Print Positions, 24 Additional 
Print Storage 
Printer Control 
Selective Character Set 

September 1963 

------- -------

A3 
A4 
A5 
A6 

SF No. 

#1470 
'2260 

*3271 
#3281 
*3321 
#3835 

*3845 

#4631 
#5275 
#5561 
#6396 

116399 
#7080 
#8011 

'8025 

Model 

1 
2 

SF No. 

*1531 
#1632 

Model 

1 
2 

SF No. 

#1890 
'1894 
'1891 
#1895 
#1892 
'1896 
*1893 
#1897 
*5559 
*5585 
'5567 
'6401 

IBM 1447 CONSOLE 

,~ 
\l..,' 

Description Model 

Console Only 1 
Console with I/o Printer 2 
Console with I/o Printer & 1448 Controls 4 

Special Feature SF No. 

Sense Switches '7600 

IBM 1311 DISK STORAGE DRIVf 

Description Model 

First Drive 1 
Additional Drive{s) 2 

Special Feature SF No. 

Seek Overlap (# 6399 req'd) *6400 

IBM 1412 MAGNETIC CHARACTER READER 

Description Model 

950 DPM 

Special Features SF No. 

Document Counter '2385 
• Electronic Accumulator and 

Sequence Checking (# 5215 req'd) '3610 -rr-"_ 
• Endorser #3791 "-,./ 

Endorser Plate #3792 
Multiple Column- Select-Sort Suppress '5215 
Self<hecking Number 

#7061 Modulus 10 Technique 
Modulus 11 Technique #7062 

IBM 1009 DATA TRANSMISSION UNIT 

Model 

IBM 1011 PAPER TAPE READER 

IBM 1012 TAPE PUNCH 

IBM 1448 TRANSMISSION CONTROL UNIT 

Special Features 

See Applicable Terminal Configurator c 
* Plant Installation Only 

Restricted For IBM Use Only 



m 1460 

Configurator 

1447-1 
Console 

1447-2 
Console 

1447-4 
Console 

or 

or 

1441-B4, B5, or B6 

Processing Unit & 
I *3321 I 
: Disk Storage I 
L ~o~t~l ___ I 

#2260---1 r-'7080--' 
Console I 
Attachment I I Serial i/o 
_ _ _ __ -' I Adapter 
_____ , L_--r -

*8025 Transmis- I I 
sion Control Uni~ i#3iil- - -I I 
Attachment I I Direct Data Chl4~ 
(#4631 Req'd) I I (#4631 Req'd) I I 

I 
I 

Section Area 

09 11 

File Number 1460-00 
Form A24-1497-4 

1403-2 
Printer 

1403-3 
Printer 

I 
l.--or-+1 
I I 
I I 

I 
• 

#5564 1461-1, 2, or 3 

Input/Output Control 

I Printer Adapter 
I 1403-3 

L<~5~5.!~'~ 
Madel 1 '- Card Only 

or 
Madel 2 - 729 Tape/Card - - -, 

or I 
Model 3 - 7330 Tape/Card- - - - - - 'l 

I I 
,...- or--1 I 

r--"!-- -, I 
I #7845 f I 
I Tape Intermix I I 

I 

1448-1 
Transmission 
Control Unit 

________ ...J I 
I 1412-1 Magnetic 

See Applicable 
Terminal 
Configurator 

* All serial input/output units/ 
feature must use the same 
*7080 adapter, but only one 
unit/feature can be attached 
at a time. 

LEGEND 

CJ Machine 

C::J Feature 

Required Unit/Feature 

Optional or indicates 
prerequisites 

Calor Accents 

{
Red - *9041 

l:::. Yellow - *9042 
Blue - *9043 

A Also Gray - '9045 

&. Blue Only - *9043 

(If other units have red, 
yellow, or gray, charcoal­
'9044 is allOilable) 

September 1963 

1401, 1440 or 
1460 System t+ Character 

I Reader 

1011-1 
Paper Tape 
Reader 

I 
I 
I 

~ 
I 
I 
I 

1012-1 I 
Tape Punch ~-r 

6. I 
I 

1418-1 Optica I 
Character 
Reader 
L-__ -.J& 

1419-1 Magnetic 
,-haracte, 
Reader 

1009-1 I 1428 Alphameric 
Data Trans- ~~ Optical Reader 
mission Unit 

Restricted For IBM Use Only 

729-/1. 

7330-6 

Page 

07 



Section Area 
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IBM 1441 PROCESSING UNIT 

All Systems 
8,000 Storage Positions 

12,000 Storage Positions 
16,000 Storage Positions 

Specia I Features 
Bit Test 
Console Attachment 
Direct Data Chan (#4031 

& '7080 req'd) 
Direct Seek 
Disk Storage Control 
Expanded Print Edit 
Indexing and Store Address 

Register 
Multiply/Divide 
Scan Disk 
Seek Ovlp Adapter (66400 

Page 

08 

Model 
B4 

B5 
B6 

SF No 
'1470 
'2260 

'3271 
#3281 
#3321 
'3835 

'4631 
#5275 
'6396 

req'd on all attached 1311's) '6399 
Serial I/O Adapter '7080 
Track Record #8011 
Transmission Control Unit 

Attachment (#4631 req'd) #8025 

IBM 1461 INPUT/OUTPUT CONTROL 

All Systems 
Card System 
729 Tape/Card System 
7330 Tape/Card System 

• Special Features 
Adapter, 51-Column Read 

Feed 
Binary Transfer 
Compressed Tape (Models 

2 & 3) 
Numerical Print Control 
Print Storage (req'd on 1403 

Model 
-1-

2 
3 

#1013 
#1468 

Mode I 3) # 5585 
Printer Adapter-1403, Mod 3 

(req'd) # 5564 
Processing Overlap #5730 
Punch-Feed Read Control '5895 
Read-Punch Release #6040 
Selective Tape Listing Control #6412 
Tape Intermix (Mad 2 only) 
Attach 7330 (to 1461, Model 

2) 

IBM 1447 CONSOLE 

All Systems 
Console On Iy 
Console with I/O Printer 
Console with I/O Printer 

& 1448 Ctrl. 

Specia I Features 
Sense Switches 

Model 
-1-

2 

4 

IBM 1402 CARD READ-PUNCH, MODEL 3 

Special Features SF No 
Feed, 51-Col Interchangeable 

Read (#1013 req'd) #4150' 
Punch-Feed Read (# 5895 req'd) # 5890 

IBM 1403 PRINTER 

All Systems 
600 Lines per Min. (max.) 
1100 Lines per Min. (max.) 

Model 
-2-

3 

Special Features (Model 2 only) SF No 
Auxiliary Ribbon Feeding # 1376 
Interchangeable Chain 

Cartridge Adopter #4740 
Numerical Print (*4740 and 

*5380 req'd) 65381' 
Models 2 and 3 

Selective Tape Listing 
<* 64 12 req'd) # 6411 

Change Print Arrangement/ } 
Type Size See 

Non-Standard Print Arrange- Type 
ments CatalOg 

Special Character Arrange-
ments 

September 1963 

IBM 1311 DISK STORAGE DRIVE 

All Systems 
First Drive 
Additional Drive(s) 

Special Feature 
Seek Overlap (16399 req'd) 

IBM 1412 MAGNETIC CHARACTER READER 

IBM 1419 MAGNETIC CHARACTER READER 

Specia I Features 
Document Counter (1412 only) 
Electronic Accum ond Seq Checking 

(Req 'S2}5 on 1412; #5201 on 1419) 
Multiple-Column Control (1419 only) 
Mult Col Sel-Sort Sup (1412 only) 
Self-Checking Number 

lVcodulus ~O Technique 
Iv\odulus ] 1 Technique 

Split Field (1419 only) 
Endorser - 1412/1419 
Endorser Plate 
51-Column Card Sorting (1419 only) 

IBM 1418 OPTICAL CHARACTER READER 

All Systems 
Three Pockets 
Th irteen Pockets 
Three Pocke" 

Special Features 
Mark Rdng Stn (not with #6045, #6046) 
Read Station Add 'I (not with *4950) 

For Characters .093 11 High 
For Characters. 11411 High 

IBM 1428 ALPHAMERIC OPTICAL READER 

All Systems 
Three Pocke" 
Thirteen Pockets 
Three Pockets 

Specia I Features 
Mark Rdng Stn (not with #6044) 
Read Station, Add'i (not with #4950) 

IBM 729 MAGNETIC TAPE UNIT 

IBM 7330 MAGNETIC TAPE UNIT 

IBM 1009 DATA TRANSMISSION UNIT 

IBM 1011 PAPER TAPE READER 

IBM 1012 TAPE PUNCH 

IBM 1448 TRANSMISSION CONTROL UNIT 

Special Features 
See Applicable Terminal Configurator 

, Factory In.tallation Only 

Restricted For IBM Use Only 

Model 
-1-

2 

SF No 
*6400 

SF No 
#2385 

#3610' 
15201 
#5215 

*7061 
*7062 
#7440 
#3791' 
#3792 
*4380 

Model 
-1-

2 
3 

SF No 
#4950 

#6045 
#6046 

Model 
--1-

2 
3 

SF No 
#4950 
*6044 

Model II 
Model IV 
Model V 
Model VI 

-'I'. 

-'4...// 

c 
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I 
I 
I 
I 
I 
I 

_...L ___ -, 
r'S514 I 
I Paper Tope Reader I 

r-----------
I 

r.'6J-Z-L ---l i'5565----i 
: Card Read Punch It- __ I Printer I' 

Adopter , Adapter I 

~ 

1620 Modell Configurotor 

16Z0 

CENTRAL PROCESSING UNIT 
IvIodel 1 

(Includes 20K Core Storage) 

Console 

Typewrite, 

I 

I-

I-

c~ 

Fo,m A26-5691-2 April 1963 

r - - -- ------, 

OR 

1 ------1 

r----- ---, 
1'9549 I 
~ Slash-Zero I 
I Type Bar 31 I 

L ___ ~ 

I 
I __ ...l.. ___ ..., 

['2301 : 
I Core Storage I 

I 
I 
I 
I 
I 
I , ___ .J.. __ _ 

I • Z 3 0 1 
I Core Storoge 
I Adopter I Adopter ,-----..-I 

I L __ -, L_-,_, U~u~~ ___ J L_,_J_,_J 
! rOR~ _______ , 

'I :-1 6"""'-2 -::-Z-.L.----, 11 443 - 1 I ** I 11 443 - 2 

I Adapter .------1 
IIOJ58.l...l __ -l 
~-- I 

L'...Qu~,L __ "'; 
I 

"2302 ~----, I 62 I 

Poper Tape 
Reader 

I 624 

Paper Tope 
Punch 

r--

Card Read Punch Printer 

nJ02Ic.==~- -;;;~o=r=-=---:; - - - - - - --
I Additional I: Indirect : 
: Instructiom I I Addressing I 

L ___ L __ J L ___ L __ J 

LEGEND 

All machines and features ore plant or field installed unless otherwise noted. 
Solid connecting lines indicate required features. 
Broken connecting I ines indicate special features. 
Solid-line box is a machine. 
Broken-line box is a feature. 
Read up or across to CPU to determine prerequsite. 

Machine or Feature Number 

r-Note 

, 2302 

Core Storage 
}--Description Adopter 

103581 

~[1~ Price 
+ = Serial Number and Above; 
+ = Serial Number and Below. 
Seriol Number of CPU on whi ch 
device con be i'nstalled. 

Printer 
I 
I Core Storoge 

I 6 Z 3 -

Core 5 tor age 
(Additional 20K) I Adopter 

L. __ -,L __ J 

I 
I 

I 

1623-2 

Core Storage 
(Add; tionol 40K) 

- -r.~2~5-C-~-=1- L-;'T33~-=---=-l--- ------- -r:-3~~...J-=--~l --r=:~;;?---
I Automatic Divide : : Disk Storage J I Data Converter I I Oota Converter 

d 

I I Drive Adopter I I Adopter for J 711 I I Adopter for _1711 
I ----.J Model I I Model 2 r----1 
L ___ ..I_ -=....J lJ..Q..7.Q. 1';L __ J U<LZQ..Jj_~ __ J U.QJ....Q ~L __ -l 

I I I 

r;;-2SS-L--, 13 11-3 ,1,459'----, 
I Automatic F!oating ~ Di~k Storage : Bosic Interrupt 
IPointOperati~ Drive (If'.Aax.) I ~ 
L.Q_?1..lLl. __ ...J L_ - r _ -..J 

1311-2 

Disk Storage 
Drive (3 M.ax.) 

NOTES 

I 
1i7082~- -, 
1 Serial Input/Output 

Channel Adopter 

L __ c:=-:j 

* 1623-1 cannot be field-converted to 1623-2. 

** Requires '5568 Printer Control for 1620. 
Printer Control is plant installed only. 
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(l) 
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IBM 

r-
I 
I , 
I 
I 
I ---, [75515-- I 

I Paper Tope Reader I 
I Adopter ----1 
I J.~_...:..J 

---

r-----------
I 

(71633-1---1 r'5566----, 
I Cord Read Pu~h t--.J Printer I 
I Adopter , Adopter .------I 

1620 Model 2 Configurator 

1620 

CENTRAL ~ROCESSING UNIT 

Model 2 

(No Core Storage) 

Console 

Typewriter 

I 
.) 

L ___ , __ 

t 

L ___ ,l __ J L-r-L,._.J 
1 :-OR-L _______ -: 

~ i j ••• 

I 
I 
I , 1621 1622 1443 - I 

Paper Tape Reader Cord Read Punch Printer 

~ 

16-24 

Paper Tape Punch 

billlliQ 

All machines and Features ore plant or field installed unle" otherwise noted. 
Solid connecting lines indicate required features. 
Broken connecting lines indicate special features. 
Solid-line box is a machine. 
Broken -I ine box is a feature. 
Read up or across to CPU ta determine prerequisite. 

1 

Machine or Feature Number , Note 

... 
, 55 I 5 

Paper Tape 
} _De,cription Reader Adopter 

1 Price 

~ 

1443-2 

Printer I 
I 
I 
I 
t 
I 
I 
I 
I 
I 

,--- ---'-----, 
ITI2s9.J---l fT334~- - -, 
I Automatic Floating I I Disk Storage I 
: Point Operations I I Drive Adapter I 
L ___ L _J L_-,...L=-:J 

" .~ 
"-.-/ 

, 
131 1 - 3 

~isk Storage 
Drive (I Mox.) 

I 
1 

131 1-2 

D i ,k Storage ) 
Drive(3Mo~ 

en 
AprH 1963 

I~ 0 
to 

= 
1625 

CORE STORAGE »> 
f-' 1:3 f-' 

M:xIel 1 20,000 Positions III ______ ...r 

f-' Ii (j) 
I):) 
0 

M:xIet 2 40, CKlO Positions 
______ L _ 

M:xIet 3 60,000 Positions 

!:l2ill 
• Require, '556e,Printer Control for 1620. 

Printer Control is plant installed only. 

(-) 
... 
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7010 Configuration A22-6723-1 IBr., Printed in U.S.A. 

Adapter (Max 1) r7824 Tape 1/0, I Storage Adopter Feature (1311) I 1:'3302 D;,k,j '6398 Scan I 
Adapter(Mcx 1) r4660 

I/O ,I Adopter (lv'Iax 1) 
1'1068 Can',al ) j Core Storage 

(MaxI) J 

1 
FT", 

J ~ 

1'7823 Tape I/O, I 1:3301 Di,k '1'6397 Scan I 
Adopter (Max 1) Storage Adopter Feature (1 311) I 

(Max 1) I 

~ ~ ?~ 
One 1414 : per Adapter .-- - - - - - -,- - - - - - + 

I I I 

I ,----, 
t+- or ~ 

7631 
File Control 
Modell ,3, or 5 

1'7814 Tope i I #3213Cylinder 
I Intermix Feature I Mode Feature I 
L __ ,~~ L __ ,--_--1 

1311 
Disk 

Model 5 

1442-3 
Cord Reader 

114661 
I/O Adopter 

" "c, 

7114 PROCESSING UNIT 
"1.';' 

1414-31/0 
Synchronizer 
-~ 

'7680, '7681, 
or '7682 Sync 
StorageQ 

Adapter (Max 1) 1~4659 1/0 ) I 

1414-4 I/O Synchronizer 

1 

Modell 

Model 2 

Model 3 

Model 4 '2190 I 
1,1401 Campa';-

1'1067 can"a',l 
bility Feature 

Adopter (Max 1) 

Eon£..Eers~m - - ---, 

117680, '7681, 
or '7682 Sync 
Storage Q 

,, __ ...L __ ., 
I.-- or _____ I 

L-----, ,----,J 
7750 Progrommeo 
Transmission Ctr! 

1441 
Processing Unit 

(1440 Uoto 

Proce5sing 
System) I 

I 
~ 13585 aoo--;p;-i 
I Feature (for729V)1 
L __ , __ ilU 

I 
I 
I 
I 
I 
I 
I 

I I 
I I 

,!, I / 

I I 
I 
I 

(Max 10) 

BASE SYSTEM 

1. 7114 Processing Unit. 

I 
I 

8 
(Max 10) (Max 10) 

2. 7010 Instruction Set with Priority and Processing Overlap. 
3. Data Channell and 1415 Model 2 Console. 

OPTIONAL FEATURES 

1. Expansion of core storage of 100,000 character positions. 
2. Addition of second data channel. 

1301 
Disk 

Storage 

Max 5 per 
System 

3. 1401 Compatibility Feature. 
~ I/O devices and features shown attached to channell adapters can be 

attached to the related channel 2 adapters. Channel and systems restrictions 
for channell apply to channel 2. 

m '3586 if on channel 2. 
Note: Channel 2 is identical to channell except that 1415 Model 2 Console and 
1401 Compatibility Feature attach only to channell. 

TO USE THIS 7010 CONFIGURATION, 
1. Select devices needed. 
2. Follow dotted lines from selected devices to the data channel. Optional 

features between the selected devices and the data channel are outl ined 
in dotted lines. 

1311 
Disk 

Model 2 I 

Max 4 per 
1311 Model 5 

Copies of this and other IBM publication can be obtained through IBM branch offices. 
Address comments concerning the content of this publ ication to: 
IBM Corporation, Customer Manuals, Dept B98, PO Box 390, Poughkeepsie, N. Y. 

1414-50' I / 
1414-8 I 

I 1403-1 

I I 
1 I 
1/ 
V 

I I I 
/ ~ar-f4---

I r----.J '-, 

/ I :403-1 

~ ______________________ ~A~ ________________________ ~ 

One Buffer Two Buffers Two Buffers 
0 0 0 

'5514 '6136 '3238 
Paper Tape Remote Data Trans 
Reader Inquiry Adapter 
Adapter Adapter (Max I) 
(Max 1) (Max 2) 

1011 I 
1

1014

1 
1

1009 
Paper Tope Remote Data 
Reader Inq~iry Trqnsmis-

(Max 1) Unit sian Unit 
(tv\axlOper (Max 1) 

Adopter) 

Two Buffers One Buffer One Buffer 

,.,-2-
#7864 117875* 7871' 

Telegraph Telegraph Telegraph 
I/O Output Input 
Feature Feature Feature 
(Max 1) (Max 2) (Max 2) 

/ \ I ~nd,.j I 
/ \ , T I 

t-0r ~ l'0rTor -, 

I~' \~ /~n~~\ J ,/ a,\~ l 
x x x x 
~ { { { ~~~} ~~,~ "'
::>::>xx X::I::>X 

Q Q) Q) Q) 0 0 Q) 

Common Carrier 
Telegraph Terminals 

Common Carrier 
Telegraph Terminals 

Services 

~ 40 Half­

I Duplex Units l 
ri.---··l-, 

1060 I 
IDoto Communica- 1 
I tian System I 
L ____ .J 

7701 Magnetic Tape Transmission Terminals 
7702 Magnetic Tape Transmission Terminals 
1009 Data Transmission Units 
1013 Card Transmission Terminals 
65/66 Data Transceiver 
Standard Telegraph Terminals 

Notes: 
1. Niaximum of six buffers available 

an 1414-4 and 1414-5. 
Requires two 1414 buffers. 
Feature 7864 is a prerequisite for 
Feature 7871 or Feature 7875. 

Q For 1403-1, Feature 7680; for 
1403-2, Features 7680 and 7681; 
for 1403~3, Feature 7682. 

40K 

60K 

80K 
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IB~ 
For 1014,1011,1009, Misc. 
Refer to 1414 IV Table in Sales 
Manual for Detailed Information. 
The Read, Punch Column Binary 
Feature on this 1402 Tokes 2 
of the 6 1414 IV Buffers. 

7040-7044 Configurator 

: j I Note 1 I I L ____ .... _____ ...J r----4-.----' Notel I I ... ____ .. ____ J I Note 1 i J L ___ _ ..... ____ _ 

L - - - - - - - -r - - - ..., 
I 

iii I I Note 1 I I L _____ .l_-{r ___ .l. _____ ....L ___ --~- ------.1..1 j ______ J I 

, 3585 
800 CPI 

I 

r------ J 

1 

iFe-;;tu7e 1- - CPU - - T - - -, : I r Cha';;;el-:-'A-:-' i : 
7/06 CPU 

~t;,.od~_L_2P!!.o~ __ : ___ ~ L 1------, I 
7107 CPU I 1 Extended I ~ 1401 I 1 

(8 usee) I 3880 I Perfonnance I : I r. - - - - - -I I (2.5 usee) 
- - - -1- - - - - - -]- - - -I I 14141/1I/V1I 
I ~8_ IFI~i~ ~n:.! _ I __ -I I i~ame as 7904) ! I 

,. 'Floating Point II TIl. - - - -- I 

Mod I-4K 
1 4429 ~PI R"9'!.i~ 1 I I ..J 1414 1I1!IV/V I 1 
t- - - CI;;;;k And - -; - --I r- I Villa, 1622 ~I ModI-8K 
I 7498 1 I I r 1 I I - - - - - -I I 

Mod 11-8K r---i.!!t~~.!!!''!!:. --j- ---I _ 11414111/1V/V Ic-I Mod II-16K 
1 5080 1 Memo!), Pmtect I I r ~ 0' VIII I i 

Mod III-16K 
L ___ I _______ L __ ...J I 1-------1 1 

Mod 111-32K r---r------,---.., L 11414111!IV/V I J 
I 1 Channel Adapters I I -.., or VIII fC 

Mod IV-32K 1 lst I 2nd 1 3,d '4th I L _____ .J 
11 1845 1 '1846 '1846 1'1846 1 

-------, 
~olog/Digital I 

I Converters : 

Telegraph I 

L ___ _ 

790411 
(Two Overlapped Chonnels) 

Channel B I Channel C 

r-4i4viii-~ 
r6He~~~~r 

----, 
1]414 1/11/ l 

Telephone I 
-- Telemeter I 

f'i 414 VII! 1 I Mi «owave I .... 
i Adapter I 

IVII Adae!."'...J 
rofrectData I 
I Adapter I 

I Vl!~<;!pt~ -1 : Rada, I 
IDirect Dot0!-J lather Computers I 

~ C;;trol-1 
L~~P~!'.. -' Q9 ~~':(Y L --: 

..--li4i4Viil- _J Onl One Option : L---.J Note 1. Select y • 

1 -- aximum Of Te,n Units ~ - - --l Nate 2. ~y Combination) 

~~~~-ll L~ ___ ...1 I Control I I 

L~~e!".._.J : 

L----L----L~ _ _ # 1080 

r Co-;;i~I-; 
~~~~~_.J 

Note 2 

e '7814 
Tape 

Intermix 

1 

.J 
Note 3. All Options Possible Except Those Using 

Serial 1-0 Adapter 

1 
1 
1 
1 

_J 

Optional 
Featl.,lre 

IBM 
System, 

Channel 

0' 
Off-Line 

Tape Switching 

~/'n9"\ .. 
, II,IV,) 
VorVI~'"+ ...r ---~ ... --...... \~ .r- - -1-f=i,-- .. t+ 

+olL - --L...r=t --, ... ... r---~;--,~~ 
,!. 

Switch Contral 
Console 

r-:----, 
Model ,Controls I 

~1= -'Die!:~-=--=-
=.2_ ~4..T~e.!. .J __ _ 
=-3 __ ~~""; __ 
-4 ! 8 Tapes 

Printed in U.S.A. 

IBM 
System, 
Channel 

Up to 8 729 Tape Un; ts can be li nked to any 
Other 729 Tope System. Channel or Off-Line 
Cable Lengths and Maximum Tape Units Per 
Chan Are Specified in Physical Planning 
Manuals for each System. 

Note: 7330 TapE! Units use same 7155 Switch Ctl 
Console. RPQ ' E03378 is Required to Attach 
7330·s to the 7155. 

nso 
For 7750 devi ces, see 
Sales Manual for detailed 
information . 

1414 VI 

rr 3238-:: =--~~:] 009"" 
r!"5~4~-~ :;,-~ iQii.i 
1.~6l]~ -..:. -.:,-..:.-.:.!OH...J 
:!.7],,64..::.:.-.:.:T&e..1.-Q~ 
I! 78JL-:..::..: -Jek !!:I-i 
t!'Z!I~:':':'-':"l!>~ QUJ..J 

I 1 
Copies of this and other IBM publications can be obtained through IBM Branch Offices. 
Address comments concerning the content of this publication to: 
IBM Corporation, Customer Manuals, Dept. 898, PO Box 390, Poughkeepsie, N.Y. '------------ - - - - - __ .L... _____ --1 
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7070 Data Processing System Configuration A22-6683 

ReCjuired 

Optional --------
7150-1 

Console ReCjuired on __ r--l __ 
Optional L--..J 

7600 

r-" Input-Output Control 

I 
____ l:'~e.!.i~~- ____ 

+- .... 
IUp to 

r---X-=--=--='; -----
17603 Input-Output I Auto Floo 

Modell I Model 2 
Card on line I Tope Od ented 

i 

1-0 Synchronizer for Telecommunications 
(See Entry Vio 7907 Below) 

tlng 

I Synchronizers I Decimal A 
FC 441 

rith J:5~0~ 
9 I 

[tg 496 

IModel Numbe~ 
In Ou~ 

-1 1 1 
-2 2 1 
-3 1 2 
-4 2 2 
-5 2 3 

@J 495 

--L 
79001 ) 

-.;: Inq Sto 

111111 (Upt05) 
,11111 (Synchl) 

I -6 1 3 
-7 3 
-8 3 2 
-9 3 3 

, .. ' II 

7601-1 
Arithmetic and Program Control ~ 

Buffer Buffer 

_, L-~I __ L-~-L-; __ L-~-L~~~~6~~ 

7301 
Core Storage 
Modell or 2 --- --- ,-------

Model 2 I Modell 
10K I 5K 

7802-1 
Power Converter 

7602 

h Core Storage Control 
___ r.M9deU~2 ..... 3~4 cu..~ __ 
Model 1 5 4 3 2 

L.,.l __ ..1 __ .J __ ,_I_ --4-, 
~R~u.!!.e!L2~~'!-1 Min 2 I 

'-- Requires I I -3 I 
1 1 Buffer I II Max 4 I 

Paper I L 
TapeRDR Min2 __ , I ,f-'1- 3.-~ 
Adapter Max 4 "'I 1 2 L J 

Buffers I I In Out • 

I I 7864 : 
I I Telegraph I 

/ I 
I r-.J 
I I ''i lll 

f II I " 
r---~ II/I 
I 7500 '1 II tH (Up to 10 ) f~~~~~ No. of 

I 1--- .J ___ , 

I Any 2 of These 4 ore I 
I Addt'l Options For I 
I 13rd and 4th Telegraph I 
I IUnes I 
I I 

4 3 2 1 ~E'===g 729 Chs 0 

--~ " # 7f -, -
I Card Reader I / i !::C:l":~ 
t-----J.J 1-----, 
I-----IJI rn ~---I I 
L I- III I I I 

Up-;03i;;--;_1H.-,. rJ--,1 I 

/ / 1/ / 
/ I I I / 

I / / I I 
--' I- J 

I 

I 7550 ~ I 7400 Ilr I 
I d Pu h I Pri nter ~, I 

~:'-~--l L,./-J ~ 
1-------1 l ,,/-' I 
L __ . __ ..J T I 

L_/' .... 

/ / I. I 
/ / lOr / I 

I I / / I 
I I / / / 

/ / / I / 
/ / / I I 

Up to 3 Out Any Combination / / / / I 
r----------J / / / / 

10 Per 6136 
Up to 8 Miles 
(4 Wires) 

L ____ _ 

Models 2 and 3 

L 

----- -----, 
On~ __ 

I , 
.J 

---------' / 
r----r~_._._~_.----~~~--~~/ 

For 2 Chonnels Either I 
7604-3 (Mox 800 CPI) For I-

For 4 Chs For 3 Chs 

:~3~~1~~2~_ 
Data Channel Attch 

7604-1 For 7604-2 For 
7604 Ch 3 &4 Ch 3 
Tape 

Control(s) And And 
Models 7604-1 For 7604-1 For 
1,2 Ch I &2 Ch I & 2 

And/Or 
3 

Channels 

729 Models 

"' .... 
{ " ",---

{ " ~ !.. f J 
~ '_-,J ~'--~ 
~'--~ I\'--'~ 
\'--r' \ ...... -"T~ , __ .J , __ .J 

September 1963 

Req'd on 7601 and 7602 

Ch 1 & 2 r- - - - - - - - __ 
For 729 lOr 7604-1 (Mox 556 I 
Models ICPI) For Ch 1 ond 2 Wi ih 790 71 __ _ 

t 
7907 

Data Channel 
5&6 I For 729 ForCh 1 1 Only 1 I ---
(Also I Models Only 7604-2 7604 1 2 I .. __ :::-
Handles I ~ and 4 For 729 ' I- - - - ---i 

"" _____ ~d~ !.-o~ ____ 

Modell 

729-2 & 4 I Models I I 
I 2 and 4 I !.. __ _ 

Data Channell 

! 

/"", 
{ \ 

I 

~, '-f ---.J 
~'--~ 
,'--r' , __ .J 

I __ -.J .---___ --:-__ 
7750 Programmed 
Transmission Control 

-

I 
Model 2 

Data Chs 2 and 1 

Channel 2 and .. " Channel I . 
.:r .,. 

/ ..... , 
I \ 
k , 
f,--J 
'- -~ --.-' 
' -\ _-,..J , -----' 

I , 
I 
I Allows Switching J Between Two 1-0 Ctrls 

rCyl Mode' (7631 or 1414-6) For 
I (Optional) I Time Sharing Ch Sel 
I FC 3213 I Via Program Control 
L_._.J 

L __ MOj5 i'esler irstjm 

"-", '-~'-<L.. ...... 
1301 Disk Storage , 
-1 Up to 43 Mill. D, : 

Address comments regarding this fonn to 
rBM Corp, Customer Manuals, Dept. 298, 
Post Office Box 390, Poughkeepsie, N. Y. -2 Up to 86 Mill. D, J 

_.c..._.c.._ ..... _/ 

Restricted For IBM Use Only 

rcYi Mod,; 1 
I (Optional) I 
I FC 3213 I 
L- r --, 
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IB"1 7074 Data Processing System Configuration A22-6684-1 

r--7603---, 
Input-Output 1-----1 S nchronizers I 

~ode I ~um~~j I 
-I 1 1 1 1 

I =~ ~ 11 1 1 -4 2 21 L __ 
I -5 2 3 1 

-6 1 3 I 
I -7 ~ 11 
1 =~ 3 3 1 

L__ -- lJ'I~ I 
III \\\ I [--7500--'\111 H 

I Card Reoder i I F= = =tl 
L ______ .J~ L III 

7150-1 
Console 

7600 
Input-Output Control 

Modell or 2 
-----------1---------

Model I I Model 2 
Card on Line I Tape Oriented 

7602-6 
Core Storage Control 

7301 
Core Storage 

Models 3,4 or 42 

"M;.deI42-i-;v.,deI3-i ""Mode 14 
1st 10K I 5K i 10K 

7802-1 
Power Converter [=~7a~:=}J III -1 Ul 

r--~toi~, r-Jool1w-:-----,-,,71-,-04.,-------I 

I Card Punch i I Printer rn 
/------1 I II, 

t======11 /:"Ji 
~-:"/;_-J 

\ '1:::...- , 
Up to 3 out any combination 

For 15K Total On 7600 
FC 1018 +5K 

/ 1 
7301-31 -1 

1 
1 

I /1 
I I I 

~ I I I I 
On 7104 1 I I I I For 20K T ata I 1 +IOK 

7301-41 -1 
1 

For 25K Total I 
+7301-43 -~ 
7301-31 I 

1 
For 30K Toto I I 
+7301-43 
7301-41 

7604 
Tape 

ontrol(s} 
Models 1,2 
and/or 

3 

_J 

For 4 Channels 
7604-1 
chan 3.4 

and 
7604-1 chanl,2 
chan 1,2 

or or 
7604-3 7604-3 
chan 1,2 chan 1,2 

Channels 4 and ...... 3 and--+--

FC 1017 j I I 10ri 
~~--~/~/~/~/-+----~ 

~~i~~j g I I / 
FC 1019.~ I I 
On 7604- ~ II II 
2 FCI020 II 

II I 
,-I::=--=:--!J / 

For 2 chan either 76 -3 

(max 800 I Or 7604-1 for (Max 
cpi}chanl 556CPI) .----+-
1 and 2 I For 1 Ch 

I Ch I & 2 7604-2 
729V,VI 72911,IV 

729 ~I IV ~I IV Tape 1 I 

Models \ " 
'-'--- ~,'---
~~\~.3 

Required 

Optional -------­

Req'd on r--I. 
Optional --"""L---]--

---I 
1 

I 
----1 

I 
1 
1 

L----.L-T-- -T-+.J Min2 I 
Buffees t I 21 Min 2 I L ___ Max 4 I 
Req'd I 

I:-~~-ji 
1 I. I 
In Out II I 

7664 1 
Telegraph I ' 

I i 
I I 

Any 2 of these 4 are add" options I II 
for 3rd and 4th Telegraph Lines 1 

I---'---'---"~ I 
~~~ 1 

7907-1, 7631 ond/or 1414-6 on Chonnel I 

~~~ :~~11o~r~414_~nd / or 

on Ch 1 and 2 

7907-3 
Hypertapes and/or 
7631, and/or 1414-6 

7907-4 
Hypertapes 

an~n~)~~ 5 Three 
1414-6 Channels 

Two One 
Channels Channel 

7907 
Data 

Channel 
Model 1,2,3 
or 4 

Max 1 
per 

System 

I 

1 

I 
1 

I 
1 

I 
I 
1 

I 
I 
1 

~ Chonnels I 
r~--.L·--·t---l:T-1:--+--.J 

c:::!--'-­, , ) 
1301 Disk Storage I 

-1 upto43million dig I 

Address comments regarding this form to 
IBM Corp, Customer Manuals, Dept 298 
Post Office Box 390, Pough~eepsie, N.Y. 

-2 up to 86 mi Ilion dig I 
, , J 

_",-J_L_~ 

September 1963 Restricted For IBM Usc Only 
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IBM 7080 Data Processing System Configuration A22-6687 

Standard Feature Tape Switching 

Required 

Optional - ---C-=---=-,}- --- 7080 
System, 
Channel 

Required on 
Optional 

-----c=:J-- --- or 
Off-Line 

Note: Seleci Final Item(s) Desired, 
Read to CPU. Solid lines for 
Items Required, Dotted Optional. 

7502 Conso I e Cd Rdr 
Console 

Card Reader t---

Max. 1 
Per 
Sy' 

Attchmt (on 7153) 

7750 
Programmed 
Transmission 

Control 

I 

7621-2 
Tape Control 

Max.2 7621-2 
Per rape Control 

7804-1 
Power Unit 

I-- ---, 
I Low/High 

7102-1 
Arithmetic 

and 

Sys 

Logi cal Unit 

Feature 113221 
Data Channel 
Attachment 
(On 7102) 

7305 
Central Storage 

and 
1-0 Control Unit 

-I =2 Channels 
-2=4 Channels 

(Choice of One) 

If 7908-5 -9 Used 

Feature N 3221 
Data Channel 
Attachment 
(On 7305) 

7155 
Switch Control Console 

r:---, 
M~el-r ~t~ls-t 
-1... +2....!a~ t- __ 
-2 +- 42.a~s + __ 
-1- -t ~Ta~s + __ 
-4 8 Topes 

Max. 2 
Per 

Up To 8 729 Tape Units Can Be Linked To Any 
Other IBM 729 Tape System, Channel or Off-line. 
Cable Lengths and Maximum Tape Units Per 
Channel are Specified in Physical Planning 
Manuals For Each System. 

Sy' 

7302 
Core Storage 

-2 =80K Char 
-I = I60K Char 
(Choi ce of One) 

CPU 

7640-1 
Hypertape 
Control 

Max.1 
Per 
Sys 

Speed Chan I L--.___ , 
1414-6 

1-0 Synchronizer For Telecommunication 

Buffers II 
RequiJ!'!!.I 

5514 
Paper 

Tape Rdr 
Adopter 
Mr:lx.l 

1 
1011 

Paper TopE 
Reader 
Max. 1 

L., 
I 

3238 
Data 
Trans 

Adopter 
Max. 1 

i 
1009 
Data 

Trans Unit 
Max.1 

September 1963 

T 
12 or 4 
I 
I 

6136 
Remote 
Inq Adapt 
Max.2 

i 
1014 

Remote 
Inquiry 
Station 

Mox.IO 
Per 6136 
Up To 8 
Miles 

1 

1 
L ___ _ 

I Low/High 
Speed Chan 

--1 
J.2,3 or 4 

.- 3rdl 
1st I 2nd I and 1 

I t 4th 

In lOut ,I 

7864 
Telegraph 
Max. 1 

I 
I 

r----~ 

Max. Any 2 Per Sys. 

Data Channel 
Mox.4 Law, 2 High 
Speed Channels 

~o~r High ~~ Chan ~ 

Max.' Per System 
'-----.----' 

I Low/High Speed Chon Per 7631 -----, 
Mox.2 
Per 

'--__ ,-__ -' Sys 

.L...-l..J:L ... 
1301 ,,\..,) 
Disk I I I I 

Storage I I I I 
-1=25M I I I I 
-2:50M I J I ) _ --"_.tt: __ ,;.1_"" 

Max. 5 Per System 

Address comments regarding this form to 
IBM Corp, Customer Manuals, Dept. 298, 
Post Office Box 390, Poughkeepsie, N.Y. 

Restricted For IBM Use Only 
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IBM 7090 CDnligurat~r A22-6686-1 

Required 

Optional 

Required On Optionor - -c::::::J- - - r0~rQ ~...,,~c --t 

-~ r-- 1 

Note I: Select final irem(s) desired. 
Read up to CPU. Solid lines 
are required; dotted, optionol. 

Note 2: Each system requires one 
7607 Doto Chonnel, Modeb 1, 
3, or5, with (I 711 and Q 716. 
The number of channels that 
con operate !imultoneously in 
o system depends on the data 
rotes of the I/O units in use. 

I:J.~ 

Red - '90.41 
Yellow - '*1042 
Blue - '1043 
GrQy - 19045 

I'i.':;--l 
I Printer I 

r----1 I--~ 
I I ~.-J I 
I l~1 I 

r--l.---, r--l..--, 
I 711-2 I 721-1 , 
I Cord Reader : I Cord Punch I L _____ -' L _____ ..J 

Note 2 
!:-:-=-, 

Max. number 7607/7909'when using 7640/7631 combinations • 

Number of 
Attached Control Units 

Model of 
Add'i 76t)7 Models 2 and 4 

7909'5 First 7607 

One One 7631 T/ 3, orS Five - any combination of 2 and 4 
Two 7631 1,30r5 Four - on combination of 2 and '" 

Two One 7640 
I Three - 2'. ani 
3 Two - an combination of 2 and 4 

Three One 7631 and One 7640 1 3 or5 One-2or4 
Four Two 7631 and One 7640 1,3,or 5 Non. 

r ---, " (..,gt- I\. 
7'6-' I f-l --1 ~ t-k. --"1 

I Printer I ~""\'---~ !.I----.,. ----i 
r--I r-1 t- rm ~"'I- rm J 
I I ~-J L 1 11,.v" ~L l-1l,'V4 
I l_"" r') V, VI;,::E r"Magnetic 

I r-l- Magnetic r-"""}. Tape J 
r--L--, I r--L --, I- Tape~ l- U';b~ 

711-2 721-1 I f. Units .:.. r, ~ 
I Ca,d Reade, I I I C"d Punch I 1-1, t 1-" - --~ 
L __ -- J I L - -- __ J t-,,--j t--\ -- i. 

I I __ 'J I --~ 

7108 Instruction 
Processing Unit 

7109 Arithmetic 
Sequence Unit 

I I 
I I 
I I 
I 
I 
I 

.-----...1 
I 
I 

I 
I I L_, r-------...1 I 

I , ____________ .J 

L-1 I 
I I 

I I 
I I 

.. I 7606-1 7608-1 7618-1 
Multiplexor Power p~, 

Converter Control .. .. 
7302-1 

Co", 
Storage 

1414-6 
1-0 Synchronizer for Telecommunication ~ 

Buffer I Buffer I Buffer I Buffer I Buffe~ Buffer 
I 2 3 4 5_1 6 

I L, -1. 1'..L-..J. .. .L -.J..-, 
I I I 12,3 0,4 

I I I '-T-, 
Buff." I' 12 1 20,4 I I I 
Required J L I I I I r 1 I I 1 3,d 

I I I h' 12,d I and I 
·4th I 

I 
I 
I 
I 

Mal( Any 2 Per Syt. .. 
Optional Feature Tape SWi~hin(g 729 II, IV, V, VI 

~oo,",e /''' 

.... ~O r-.... 
IBM :1--- -'--i=::: IBM 

System, r--m'--...J System, Channel, ... r-- , __ ~=~", Channel, 
or ... __ t- ' __ i .. or 

i - - - ;=-=--=-= =-- -;::..::.= :=-~~J L_-=--=--=-=--=--=--------=--=-,----1 Off-line ... t- :!--f.>, ~--.. Off-line 
Operation +r---1--ti~ ::":J--. Operatiol 

'-,,1:.-, 
I Card Punch : 
L_ ._-' 
r;-_L_- 1 
Consecutive I 

I Number I 
I Punching I 
~2~OT_~ 

I 
I 
I 

_J 

I 

to 
" 1. ~}}'-=-] 

I- 729 ~ 
1-}1I,lvS 
J-}Magn~ic 

r{~~$~ 
t}, t \ --t 

'-_J 
Max 10 

per channel 

LQ 
L) , 
)'--~ L , __ ~ 

L}m ~ 
L.} II,IV ~ 
l- ~ Magnetic 
L/.Tope( 
t-} Units~ 
t{ __ ~ 
'-~ 
Max 10 

per chonnel 

Add,." comments regarding the content af this publication to: 

I 
I 
I 
I 

Q r--;ck---, 
6. I Translation I 

h' L ,.47. .J 
~}>-:;~' ~~l.-_-_-

r----------, 

: rOO~Cho:_eISw;;hl r-BCt--l 
I I , 3224 (Mal( I) J I Translation. I 

I t;;-.=r~2J L...!'£'~_....J 
-, fMax. r;--L --1 

r- - - ----J I per System Read Bkwd I 
I I Char Asm 

Hypertape Crrl l::. l!5~7~torage J 

I-}. -- r Rood Bkwd I 
r }. n9 I Char Asm and Stg I 
t-}~;~~ L-~5o/--.J I 
t-J..Magni'tic L ___ ..J 

--r­
~q ~f) 
I-J~-1 ~):--3 
r} --1 I- --2 
~ ~ ~1 J 

t-} Tope ~ ,-----.r-----+-,-----. 

t(~j 
Max 10 

per channel 

~J- 7340 ::: ~} 7340 4 
~ Hypertape I-} Hypertape 

I-} Drive"j ,l\Drive!' 

~}:; I-}. ~ 
~::: ~>:; 
L ,-_.5 I-",\'_~ 
I \ ... _~ I '_J 
L ___ ...r",-;~-;-, 

1'1284Eoch I 
I 7340 I L ____ .J tBMCorpDl"Cltion, CustOlrierManuals, Dept.,B~ P.O. Box 390, Poughk_plie, N.Y. Max 5 per system ony cc:mbi nation 

r , 
r 

I 
I 

I 
I 
I 
I 
I 
I 
I 

7155 Switch Control Consolel 

Model rc;;t~s-' ,I iTa':; -r -
-f.=--t-
.3.. -t4~_+ 
~ --f ~pe.!- +-
4 18 Tope$ 

Up to eight 729 Tape Unit, con be linked to any otherl 
IBM 729 tape system, channel or off-line operotion. 
Cable lengths and mal(imum tape units per channel are 
specified in Physical Planning Manuals for each system. 

L _____ , 

I 

Maxi 
per sY5tem 

til 
ID 

°In ~ -... c 
::I 

.... 1)=0 .... .., 
ID 
113 

'1:1 
.... 1 113 
0') IQ 

ID 

l ~ '. 
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IBM 7094 Coniigurator A22-6689-2 

Required 

Optional ------­

Reql.Jired On Optional - ---cJ- - - r0~,0 ---, ~Njt-N 

1--------, 
1 + 

Note I: Select final item(s) desired. 11716:]-11 
Read up to CPU. Solid lines Printer 
are required;: dotted, optional. r-~ ~-..., 

Note 2: Each system requires one I I _ ~ I 
7607 Data Channel, Models 1, I l_ i I 
3, or5, .... ith a 71 J and a 716. 1. 1 .L 
The nI.mber of channels that r·-- ---, I r-- --, 
can operate simultaneously in I 711-2 I I I 721-1 I 

r 7'6_' I 1-1 --1 ~~~ ---j 
1 "inle< I ~-.' __ ~ !l~"", __ ~ 

r--I r-1 r 1"729 ~ el- '129 0 
I 1 ~_j I 111,IV~ ~, ""}II,IVL 

1 l_-4 I '1V.VI/.:i' ',Magnelk 
I ~ 1-Magnet,,; t-~ Tape J 

r--L--, 1 , __ .L __ , r Tape~ ~ Uni~~ 
711-2 I 721-1 I f.Units c: 1-" .: 

1414-6 
1-0 Synchronizer for Telecommunication " 

Buffer I Buffer I Buffer I Buffe-r \ Suffer I Buffer 
1 2 3 4 5 6 

"1 
L • ...i,..1._...1. ...... .L -.J..-, 

1 I I 12,3 o. 4 

a system depends on the data I Cord Reader I I I Card Punch I 
rates aftha I/O units in use. L _____ .......J I L _____ ...J 

1 Ca.d Reade. I 1 I Ca.d Punch 1 r 1, l. -k --.~ 
L ____ J L _ -- __ J r, --~" 1-1 --, , ,~ 

1 
I 
I 
1 

I 
1 

I 
I 
I 
I 
1 

1 

1 

I 

I 1 I ,-T-t 
BuffeB I' 12 i 2 o. 4 I I 1 
'eq,i.ed J L 1 1 I 

Note 3: IBM 7631 -2 for single 7094 system operation I 
::~ i:;!=!~: ;~:! :~~ !~eO:;~~~ :~:::;sS:r::i~~ration I 

(except 70100nd 7072) i 
~i:~~ :::~i~:u:'~:7r~~:~:ri~/J~;O~;~~ ~~:h:pi:~:~~~r~!~ll 

Note 4: Dato Chonnel Switch, Optional Feature '3224, can be U$ed I 
in all 7909 applications. I 

b. Color Accents ir-::_.:-:_":". =,.-, 
Red - '9041 
Yellow - '9042 
Blue _ *;1043 
Gray - '9045 

I Note 2 

Mox. number 7607/7909 when using 7640/7631 combinations. 

Number of 
Attached Control Units 

Model of 
Add'i 7607 Models 2 and 4 

7909's First 7607 

One One 7631 1,3,or 5 Five _ any combination of 2 and 4 
Two 7631 1,3,or 5 Four - any combination of 2 and 4 

Two One 7640 
, Three - 2'5 only 

Two - an combir:!ation of 2 and 4 
Three Or.e 7631 and One 7640 1,3 or 5 One-20r4 

1_3_M :5 Non" 

I -- --~ 

1 

1 

I 
c-----...1 
I 
I 

L L-1 
-1 I 

I I 

, _______ ....l 1 

I r---- -- ______ -.l 

7109 Arithmetic 6. 

~~e;::tu~:i~i~~~ 
7110 Instruction 

Processing Unit /::. 

1 I 
1 I 

7606-1 
Multiplexor 

(with 7094 
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IBM SYSTEMS REFERENCE CARDS 

One aspect of system installation is the conversion of 
the designed operating procedure into the programmed 
language of the system. The programmer who 
accomplishes this must have a great amount of infor­
mation at his fingertips. Not only must he have a 
thorough understanding of what the procedure is to 
perform, but he must also be aware of the system 
configuration, have an intimate knowledge of the 
operations of the system components, and be able to 
accurately prepare estimates of the time required to 
operate the programmed procedure. 

To aid the programmer in keeping straight the 
many detailed system operating facts, a printed 
reference card is available from Stationery Stores 
for major IBM systems. Reference cards are 
published and kept up to date by the respective 
manufacturing divisions and are designed to provide 
a ready summary of each system's prominent pro­
gramming and timing characteristics. While these 

09 21 01 

characteristics may vary for different types of 
machines (internal binary versus binary coded 
decimal, for example), the basic contents of the 
reference cards are similar for all systems. They 
usually contain instruction format, instruction set 
mnemonics with corresponding binary or BCD code 
and card code, timing formulas, and internal binary 
or BCD-to-card-code conversion chart. 

Reference cards are primarily for use by customer 
and IBM personnel who are actively engaged in the 
detailed programming of a specific computer system. 
They also serve as a reference chart for individuals 
with a previous thorough knowledge of the specific 
system programming features. 

Note that the reference cards included in the 
handbook are, unlike other handbook material, 
arranged according to system number rather than 
assigned page number. 

September 1963 Restricted For IBM Use Only 
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SYSTEM TIMINGS 

Key to abbreviations used in formulas 

LA. Length of the A·field 
La Length of the B-field 
lo Length of Multiplicand field 

Lr length of Instruction 
LIC Length of Multiplier field 
lQ Length of Quotient field 

Ln Length of Divisor field 
La Number of significant digits in Divisor (Excludes high-

order a's and blanks) 

Lw Length of A- or a-field. whichever i. short.r 
Lx Number of characters to be cleared 
L\'" Number of characters bock to right-most "0" in control field 

lz Number of O's inserted in a field 
I/O Timing-for Input or Output cycle 
Fm Forms movement times. Allow 20 ms for first space, plus 5 ms 

for each additional space 
Tn. Tape movement times 

~ Number of fields included in an operation 

OP 
OPERATION CODE FORMULA 

Add (no ,ecomplemen') A .01 IS (L. + 3 + L. + La) 
Add (r.complement) A .0115 (L. + 3 + L. + 4 L.) 
Branch B .01 IS (L. + 1) 
Bronch if Bit Equal· W .0115 (L. + 2) 
Branch if Choracter Equal .01 IS (L. + 2) 
Branch if Indicator On B .01lS (L. + 1) 
Branch if Word Mark 
and/or Zone V .01lS (L. + 2) 
Clear Storage I .01lS (L. + 1 + Lx) 
Clear Word Mark 0 .01lS (L. + 3) 
Compar. e .01lS (L. + 1 + L. + La) 
Control Carriage .0115 (L. + 1) + F. 
Control Unit U • 0115 (L. + 1) + Tm 
Divide {aver.)"" % .01lS (L. +2 +7 L. to + I to) 
Holt .0115 (L. + 1) 

Load Characters to A 
Word Mark L . 01lS (L. + 1 + 2 L.) 
Modify Address· # .01 IS (L. + 7 or 9) 
Move Characters to A or 
B Word Mark M .01lS (L. + 1 + 2 Lw) 
Move Characters and Edit .0115 (L. + 1 +L. + L. + Lr) 
Move Characters to Record 
or Word Mork* .01lS (L. + 1 + 2 L..) 

Mov. Characters and 
Suppress Zeros Z . 01lS (L. + 1 + 3 LAl 
Mov. and Insert Zeros* X .01lS (L. + 1 + 2::1, L. +::1, Lz) 
Move Numeric D .0115 (L. + 3) 
Move Zone y .0115 (L. + 3) 
Multiply (aver.)* @ . 01lS (L. +3 +2 Lo +51.dK +7 .... ) 
No Op.ration N .01lS (L. + 1) 

* Special Feature 

~ 

SYSTEM TIMINGS 

OP 
OPERATION CODE FORMULA 

Punch Q Card 4 .0115 (L. + 1) + 1/0 
Read a Card 1 .0115 (L. + 1) + I/O 
Read and Punch 5 • 0115 (L. + 1) + I/O 
Select Stacker K .0115 (L. + I) 
Set Word Mark , .0115 (L. + 3) 
Start Punch F •• d* 9 .0115 (L. + 1) 
Start Read Feed· 8 .0115 (L. + I) 
Store A-addres. Register· Q .0115 (L. + 5) 

Store B-address Regist.,· H .0115 (L. + 4) 
Subtract (no ,.complement) 5 .0115 (L. + 3 + L. + La) 
Subtract (racomplement) 5 .01 IS (L. + 3 + L.. + 4 La) 
Writ. a Line 2 .01 IS (L. + I) + 1/0 
Writ. and Punch 6 .0115 (L. + 1) + 1/0 
Writ. and Read 3 .01 IS (L. + 1) + 1/0 
Write, Read and Punch 7 .0115 (L. + 1) + 1/0 
Z.ro and Add ? .0115 (I., + 1 + L.. + La) 
Zero and Subtract I .01 IS (L. + I + L. + La) 

TAPE OPERATIONS 

T m - Tape movement can be determined from the 
1 = Number of Charoders 

following: 

C = Charader Rate 
729 II at 200 cpl == .067 ms 

at 556 cpi == .024 ms 

729 IV at 200 cpi = .0« ms 

at 556 cpi == .016 ms 

729 V at 200 tpi == .067 ms 
at 556 cpi == .024 ms 
at 800 cpi = .017 ms 

7330 at 200 cpi = .139 ms 
at 556 cpi == .050 ms 

729 Model II and V Read 10.7 + eN ms = TAU interlocked 
10.5 + eN ms = Processing interlocked 

Write 11.7 + CN m. = TAU interlocked 
7.S + eN ms = Processing interlocked 

729 Model IV, Read 6.1 + eN m. = TAU interlocked 
<6.7 + eN ms = Processing interlocked 

Write 7.8 + CN ms = TAU Interlocked 
5 + CN ms = Processing interlocked 

7330 Read 20.5 + CN m. = TAU Int.rlocked 
7.7 + eN ms = Processing interlocked 

Writ. 20.3 + eN ms = TAU interlocked 
5 + eN ms = Processing interlocked 

Rewind 
729 Models" and V == 1.2 minutes!reel 
729 Model IV = .9 minutes/r.er 
7330 (High Speed) = 2.2 minute./reel 

Skip and Blank Tap. 
(add to subsequent write time) 

729 Models II and V == 40.5 ms 
729 Model IV = 27 ms 
7330 = 103 m. 

Backspace (after Read) Backspace (after Write) 
729 Models II and V = 46 + CN ms 729 Models II and V==!i2+CN ms 
729 Mod.1 IV = 33 + eN ms 729 Model IV = 37 + eN ms 
7330 = 428 + CN m. 7330 = 435 + CN m. 

Form X24-6447-6 Printed in U. S. A. 

IBM 1401 Data Processing System 
Reference Card 

'" 
INSTRUCTION FORMAT 

The IBM 1401 Dato Processing System uses a variable word­
length concept; the length of an instruction can vary from one 
to eight characters . 

OP CODE A· or I·ADDRESS I·ADDRESS d·CHARACTER ------ ------- . 
X XU XU X 

Op Code: This is always a single character which defines the 
basic operation being performed. A word mark is always 01-

sociated with the operation code position of an instruction. 
A·Addreu: This always conlists of three characters. It can iden­

tify the units position of the A-field, or it con be used to le­
lect a special unit or feature (tope unit. column binary 
feature, disk storage, inquiry, etc.). 

I-Addr.ss: Instructions that can cause program branches use 
the I-address to specify the location of the next instruction 
to be executed if a branch occurs. 

8-Address: This is a three-chorader storage address associated 
with the B-field. It usually addre .. es the unih position of the 
B-field, but in some operations. such as tape or disk record 
read and write, it specifies the high-order position of a 
record lIorage area. 

d-Character: The d·charocter is used to modify an opera.tion 
code. It i. a singl. alphabetic, numerical. or special charac­
ter, positioned a. the last character of an instruction. It can 
be used with instrudions of any length. 

PROCESSING OVERLAP 
A-Address 

The hundreds position of the A-address of a tape or input­
output unit (not 140!i or 1407) instruction is changed from % 
to @. The symbol is used to signal an overlap operation with 
charader reader, mognetic tape, paper tape, and data trans· 
mission units. 

Overlap Mod. 
The following instructions are used when the system is in the 
overlap mode and card, printer or serial I/O operations are 
to b. performed . 

INSTRUCTION 

~ 
K(I)$ 
K-
K(I)* 
KO 
K(I)O 

TIMINGS (Model 2) 
Disk to Disk 
Track to Track 

FUNCTION 
Overlap On 
Overlop On And Branch 
Overlap Off 
Overlap Off And Branch 
Reset Overlap 
Reset Overlap and Branch 

1405 TIMING 

Record to Record. same Track 

MAX. 
800 ms 
250 ms 

50 m. 

AVG. 
600 ms 
17!i ms 

25 ml 

MIN . 
4.50 ms 
100 m. 

International Businsss Machines Corporation 
Data Procesling Division 

112 East Past Road White Plains, N. Y. 
© 1959, 1960, 1961 by Intemational lusin ... Machin .. Corporation 
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OPERATION 
CODE 

1 

2 

2C1 

a 
4 

4R 

4(1)R 

5 

6 

6R 

6(1)R 

7 

8 

9 

A 

S 

? 

I 

@ 

% 

B(I) 

a(l)d 

8(1)(B)d 

V(I)(B)d 

D 

L 

M 

y 

Z 

, 
CI 

FUNCTION MNEMONIC 
BCD CARD 

CODE CODE 

INPUT -OUTPUT CODES 
Read a Card R 1 I 1 

Writ. a Line W 2 I 2 

Writ. Word Marks Dis inodifier 

Write-Read WR C21 I 3 

Punch a Card P 4 I 4 

Read-Punch Feed* R is modiner 

Read-Punch Feed and R is modifier 
Branch* 

Read-Punch RP C41 I 5 

Write-Punch WP C42 I 6 

Write-Read Punch Feed· R is modifier 

Write-Read Punch Feed R is modifier 
and Branch'" 

Write-Read-Punch WRP 421 I 7 

Start Read Feed* SRF a I 8 

Start Punch feed* SPF Cal 9 

ARITHMETIC CODES 

Add A BAI 12-1 

Subtract S CA2 0-2 

Zero and Add ZA CBA82 12-0 

Zero and Subtract ZS 882 11-0 

Multiply"" M C84 4-8 

Divide'" 0 A84 0-4-8 

LOGIC OPERATION CODES 

Branch B BA2 12·2 

Branch if Indicator ON d is modifier 

Branch if Character is Equal Contents of B compared to d 

Branch if WM and/or Zone BWZ A41 0-5 

MOVE AND LOAD CODES 

Move Numerical MN BA4 12-4 

Load Character to A Word LCA B21 11-3 
Mark 

Move Characters to A or 8 MCW CB4 11·4 
Word Mark 

Move Zone MZ CA8 0-8 

Move Characters and MCS A81 0-9 
Suppress Zeros 

Set Word Mark SW CA821 0-3-8 

Clear Word Mark CW CBA84 12-4-8 

... Special Feature 

OPERATION 
FUNCTION MNEMONIC BCD CARD 

CODE CODE CODE 

MISCELLANEOUS OPERATION CODES 
C Compore C CBA21 12·3 

E Move Characters and Edit MCE CBA41 12·5 

F Control Carriage CC CBA42 12·6 

H Store B-Address Register* SBR BA8 12·8 

K Select Stacker SS CB2 11·2 

N No Operation NOP B41 11·5 

Q Store A-Address Register· SAR CB8 11·8 

I Clear Storage CS CAl 0-1 

Halt H BA821 12-3·8 

# Modify Address· MA 821 3-8 

CHARACTER AT d FOR B(I)d BRANCH 

d BRANCH ON d BRANCH ON 

bl Unconditional R Carriage Busy· 

9 Carr. Chan. #9 T Low Compar. B < A'll 

A "last Card" Switch U High Compar. 8 > A * 
a Sense Switch S* Z Overflow 

C Sense Switch C* 
? 

Reader Error if 1/0 Check 

Stop Switch OFf D Sense Switch 0* 
Punch Error if 1/0 Check E Sense Switch E* I 
Stop Switch OFF 

F Sense Switch F* 

Sense Switch G* +- Print.r Error if 1/0 Check 
G Stop Switch OFF 
K End of Reel'" @ Carr. Chan. #12 
L TCipe Error* 

% Processing Check with 
s Equal Compare B - A * Process Check Switch Off 

P Print.r Busy* J Uneaual Compare B :F A 

CHARACTER AT d FOR 
MAGNETIC TAPE DISK STORAGE 

d 

B 

E 

M 

R 

U 

Q 

OPERATION d 8RANCH ON 

Backspace Tape N Access Inoperable 
Record 

V Read/Writ. Parity Check or 
Skip and Blank Tape Read Back Check Error 

Write Tape Mark W Wrong-Length Record 

Rewind Tape X Unequal Address Compar. 

Rewind Tape and y Any Disk Storage Error 
Unload Condition 

CHARACTER AT d FOR 
1407 CONSOLE INOUIRY STATION 

Inquiry Request . Inquiry Clear 

i 0 I . 
\ 

en 
CD 

0 I a.. ~ 

c 
::I 

INSTRUCTION FUNCTION MNEMONIC BCD CARD 
CODE CODE 

MAGNETIC TAPE %UX TAPE UNIT ADDRESS ~ I~ 1-1 
III 

Read/Writ. Tape d-modifler, R·Read L(%UX)(B)d 
with Word Marks LCA Tape 

M(%UX)(B)d Read/Writ. Tape MCW W-Write Tape '"C 
M(%CX)(B)R Read Compressed Tope* (%CX) is address of tape unit 

P(A)(B) Move Characters to MCM CB421 11·7 

0 I~ oj:>. 
CD 

Record or Group Mark· 

U(%UX)d Control Unit CU CA4 0-4 

X(A)(B) Move and Inserf Zeros"" MIZ CA421 0-7 

INSTRUCTION FUNCTION REMARKS 

COLUMN BINARY 

lC Read Column Binary C is Modifier 

4C Punch Column Binary C is Modifier 

M(A)(a)A Move and Binary Decod. k is Modifier 

M(A)(a)B Move Binary Cod. a is Modifier 

M(%BX)(A)R Read Binary Tape %BX is Address 

M(%8X)(A)W Write Binary Tape of tope unit 

W(I)(B)d Branch if Bit Equal SBE is mnemonic 

DISK STORAGE %FX DISK OPERATION 

M(%FO)(B)R Seek Disk B is Disk Address 

M(%FX)(B)R Read Disk X can be 1,2, or 3 

M(%FX)(B)W Write Disk 1 Specifies Single Record 

L(%FX)(B)R Read Disk with 2 Specifies Full Track 
Word Marks 3 Specifies a Write Disk 

L(%FX)(B)W Write Disk with Check operation 

Word Marks M(%F3)(B)W 

1407 INOUIRY %TO ADDRESS 
M(%TO)(B)R Read Console Printer Data from 1407 transferred 

to B-addr.ss 

M(%TO)(8)W Write Console Printer Data at B-address 
transferred t~ 1407 

L(%TO)(B)R Read Console Printer Data from 1407 transferred to 
with Word Marks B-oddrelS w.ith Word Marks 

L(%TO)(B)W Write Console Printer Data at 8-address transferred 
with Word Marks to 1407 with Word Marks 

M(%TO)(B)W Line Space B is address of a Group Mark 
with a Word Mark 

I 

t"J 
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nm~ 1410 Instruction Card 

ACTUAL LANGUAGE FOOTNOTES 

Mode M (move) 0, L (load) 

r--- -----T-----------, 
I Ch 1 I Non-Overlap I Code 
I Ottly I 0..1, I Altem.1e 

I = •• --+--=1l5~%-Ch I Non-Overlap =( 

r.. __ ~_x~ ___ .t : @-Ch I Overlap :;:: ) 

I-----rl-_-_-__ ~_~:::::t-- 0 - Ch 2 Non-Overlap =' 
1-------------. -Ch 2 Overlap -* 

< ). --=t~ ~:~i:S" xV:hen 

position. 

rl------- Fiye-position B-address identifying lhe 
bi&h-order (Ieftmosl) position of data field 

,-------d-<:haracler (definer) - operatKm modifier 

M or L Xl X~ Xl (8) X· 

AUTOCODER FOOTNOTES 

Mnemonic Op-Cocle Suffixes 
# lor2forCh 
(#) 1 (or 2) for Ch, but tm' 

I rna)' be omitted 
W if WM (load mode) 
Oifo\·t'J'lap 

( + [/0) .-\.n)' I/O statemmt (pre· 
requisite': priority featuft") 
lTndt>6nt"d and refn-enced 

Operands 
A·addn:-ss 

a I A-address (AAR d()("s not ste'p) 
b B·address 

I-address 
d·cbaracter 
1 or 2 forCh 
[/0 unit 1'\'0. 

co Ch and unit No. 
Olbl Either 0 or blank 

X·contro) Held 

(All other characters actual) 

ExamplC'.~: 
p( # )M·· n.b is written as P2WO (J.b to punch a card 

in the channel 2 1402, using the load and overlap 
modes, and stack. in pocket n. Equivalenl actual-

language ;nstrucrion is i. -40 (8) w. 
P( # )w· O,b is written simply as P O.b or PI n.h to 

punch a card in Ihe channel I 1402. uling the 
move and non-overlap modes. and stack. in 
pocket n. Equivalent actual·language instruction 

is M %40 (8) W. 

Type of 1/0 Unit 

I :;:: Card Reader (1402 or 1442~3) 

2 :;:: Printer (1403) 
'" :;:: Card Punch (1402) normal 
8 :;:: Card Punch (1402) column binary 
B :;:: Magnetic Tape Unit odd parity 
D :;:: Data Transmission Unit (1009) 
F :;:: Disk Storage (1405. 1301. 1311) 
K "" 1750 Programmed Transmission Control 

1440 System with 1448 Transmission Control 
734()..2 Hypertape 

L :;:: Telegraph 
P :;:: Paper Tape Reader (lOll) 
Q :;:: Remote Inquiry Unit (1014) 
S :;:: Magnetic Character Reader (1412. 1419) 
T :;:: Console-I/O Printer 
U :;:: Magnetic Tape Unit even parity 

1/0 Unit No. Dr 5pHific Operation 

0-9 :;:: Magnetic Tape Unit (unit No.) 
O. I. 2 = 1402 Pocket (read) 
O. 4, 8 = 1402 Pocket (punch) 
9 = 1402 No Stack. or Feed Operation (read) 
0, I = Specific Printer Operation 
0-9 or@ = Specific Disk Storage Operation 
o := 1440 MoYe Operation 
I = 1440 Load Operation 
1 = 77S0 or Hypertape Move Operation 
0, 1 = Specific 77S0 or Hypertape Load Operation 
o = Data Transmission Unit 
t = Paper Tape Reader 
0, 1 = Remote Inquiry Unit - specifies group 
0, I. 2 ;: Telegraph - specifies buffers 
0, 1 = No meaning, but completes instruction length. 

for Console-IIO Printer. 1442-3. 1412. 1419. 

INDEX TAGS 

A, I, OR I ADDRESS 

"IT A .. IT a.IIT ..... IT 

OVER OVER OVER OVER 

~UNDREDS HUNDREDS TENS TENS 

POSITION POSITION POSITION POSITION 

A 

I 

I A 

A 

A A 

A I 

A I A 

I 

I A 

I I 

I B A 

B A 

I A A 

I A I 

• A • A 
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TAG 
INDEX 

REGISTER 

NONE 

1 

2 

3 

.. 
5 

6 

7 

I 

9 

10 

11 

12 

13 

14 

15 

Page 
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STANDAID ICD INnKIIANGI CODE 

CHAIAC1II CAJIO COOl _.--
• , No_ 

, 12-3-1 

!J ) 12_ 

I , 12,54 

< 12_ 

'" 12·7-1 

& + 12 

I 11-3-1 

· "-I 11,54 
, "-A 11-7" 

- II 
I 1).1 

0-3 .. .. ( f).<-I 

- CJ..U 

\ CJ.4.8 .. 1).7" 
t; ... 
# , ... 
@' ... 

5-1 

> ... 
\' 7 .. 

• "-0 .. 12·1 
1 12·2 
C "-3 
D I ... 

• I • ." 

• I ... 

G 12-7 

H 12·1 
I 12·' 
! 11-0 

J 11·' 

• 11·2 
L 11-3 
M II .. 
N 11.' 
0 II .. 

P 1'·7 
Q 11·1 

• 11.' 

'*' 1).,,, 

S 1).. 

T 0-3 
U 0.< 
v o.s 
W 0.0 
X 1).7 

Y f).I 

• 1).' 

• 0 , I 

• · . 3 3 

• • • • 
6 6 
7 7 

• • • • 

KG CODE Ie..,. Stotwp) 

C .. I 2 I 

C .. I • .. I • , .. I • 2 

C .. I • • I 

C .. 
C I • I 

I • 
C I • I 

C I • • 
I • • I 

C .. I 

C .. I • , .. I • 
C .. I • I 

C .. I • 2 .. I • 2 I .. 
I • I 

C I • 
I • I 

I • 2 

C I • • I 

C .. I • .. I .. • 
C .. • I .. • 
C .. • I 

C .. • • .. • • I .. • 
C .. • I 

• • 
C I 

C • • I 

C • • I 

• • 
C • • I 

C • 
1 I .. I • 

C , .. • .. • I 

C .. • .. • I .. • • 
C .. • • I 

C .. I .. I I 

C I • 
I 

• 
C • I 

• 
C • 1 

C • 2 

• • I 
1 

C • I 

INDEX REGISTER STORAGE LOCATIONS 

1 00025 through 00029 

2 00030 through 00034 

3 00035 through 00039 

4 DOO4O through 00044 

5 00045 through 00049 

6 00050 through 00054 

7 00055 through 00059 

8 00060 through 00064 

9 00065 through 00069 

10 00070 throullh 00074 

11 00075 throullh 00079 

12 00080 throullh OOOU 

13 00085 thro~lIh 00089 

14 00090 through 00094 

15 00095 throullh 00099 

INDEXING EXAMPLE 
Modify the A· and .... ddre_ of thl. inltructlon, by tag. 
.. I.ctlnll the som. ind •• rOllI.t.r: 

Op Cod. A-addr... ....dd .... 
y 

A 066F6 077G7 
loth the A. and .... ddr._ are taggod by 8 and A bits ove,r 
the t.n. palltlon (F = 8M2 and G = 8M21). Ind •• r.lIl.ter 3 
I. ..Iect.d. a.caul. the Ind.. factar in IX3 i. un.illnod, It II 
add.d ta both add,. .... . 

A-addr... . ............. _ ..... _ .• 066F6 ........... _ ......... __ 06666 
I X 3 factor ......... ___ ._ ................. _ ....... _ ......... 00081 
Eftective A-addr.,. _ .... _ .. __ ........... _ .......... _ •.. 06747 

.... dd,.u .............. _ .......... _077G7 .................. _ .. _ ......... 07777 
I X 3 factor ............. _ .•.. __ ......................................... 00081 
EfFectiv. ....ddr.u ............. _._._ ........... _ •..•...•...••... 07858 

y 

Effective In.tructlon: A 06747 07858 

VAUD ADDRESSES ON 10K OR LARGER SYSTEMS 

NOTE: Tape MCIJ 11M eft,. par..,. 

mID~ 1410 Instruction Card 
Fer _ with 1410 P_ Ope"';,. Sp ..... 141..,1.1 ....... 134 

CClPie. of this and other IBM publications can be obtained Ihrouah IBM branch 
offiCes. Addre.. commenll concerning the conlent of this publication 10 IBM 
Corporation, Customer Manuals, Departmenl 898, PO Box 390, Poulhk .. psie, 
New York. 

This card, Form X22-6740, obsolete. IBM 1410 Data Processing System Reference 
Card, Forms X24-6~I, ·2, and ·3. 

Fil. No. 1410-80 
Form X22-674O 
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Add (One Field) .. . 
Add (l'wo Fields) .. 

Backspace Tape .. 

INSTRucnON 

Branch if Arithmetic OVerflow .. 
Branch if Bit Equal (any bit in b matches a bit in d) .. 

PRiNTH 
Branch if Carriage Busy (Ch 1)" . 
Branch if CarriaSe Busy (Ch 2) .. 
Branch if Carnage 9 (Ch I) ........ . 
Branch if Carriage 9 (Ch 2).. . 
Branch if Carriage Overfiow. 12 (Cb 1) ........ , .. 
Branch if Carriage Overflow, 12 (Ch 2) ...... . 

Branch if Column Binary Card (Ch 1) ...... . 
Branch if Column Binary Card (Ch 2) .. 

STATUS TEST 
Branch if Any ]/0 Channel Status Indicator on (Ch 1) ...... . 
Branch if Any ]/0 Channel Status Indicator On (Ch 2) ... . 
Branch if I/O Unit Not Ready (Ch 1 or 2) ..... 
Branch if I/O Unit Busy (Ch 1 or 2).. . 
Branch jf 1/0 Unit nata Check (Ch 1 or 2) 
Branch if 1/0 Unit Condition (Ch 1 or 2).. . 
Branch if 110 Wrong Length Record (Ch 1 or 2) ., .. 
Branch if 1/0 Unit No Transfer (Ch 1 or 2) ............... . 
"Branch if Any On in Plurallndieator Test (by d·char of 

more than one but less than a1l bits, such as iII-),. . 

Branch if Character EquaJ (b = d) 
Bran~h if Compare EquaJ ................... , ....... ,.... .. . 
Branch if Compare High (B greater than A) .. 
Branch if Compare Low (B less than A) 
Branch if Compare Unequal.. , 
Branch. if Divide Overflow..... ...... . 
Branch if Inquiry Request (Ch 1) " ...... . 
Branch if Inquiry Request (Ch 2) .... . 
Branch if Outquiry Request (Ch 1).. . 
Branch if Outquiry Request (Ch 2) ..... . 
Branch if Overlap in Process (Ch 1) . 
Branch if Overlap in Process (Ch 2) . 

PRIORITY 
Branch if Attention Priority Request (Ch 1) .... 
Branch if Attention Priority Request (Ch 2) .. 
Branch If Attention Signal (Ch 1)., .................... 1440. 
Branch if Attention Signal (Ch 2) ... .... ......... 1440 .. 
Branch if Inquiry Priority Request (Ch 1) .. " 
Branch if Inquiry Priority Request (Ch 2) ........ . . 
Branch if lID Unit Priority Request (Ch 1) .. 
Branch if lID Unit Priority Request (Ch 2) ...... . 
Branch if Outquiry Priority Request (Ch I) .. 
Branch if Outquiry Priority Request (Ch 2) . 
Branch if Overlap Priority Request (Ch 1) .. 
Branch if Overlap Priority Request (Ch 2) ......................... . 
Branch if Priority Request Indicator On (Ch 1) - 7750 or 

Hypertape ................................... , ........................ , ......... . 
Branch if Priority Request Indicator On (01.2) - 7750 or 

Hypertape .......................................... ,. 
Branch if Seek Priority Request (Ol I) .. 
Branch if Seek Priority Rcquest (Ch 2) ............................ . 
Branch Unconditiona1ly and Enter Priority Alert Mode ...... . 
Branch Unconditionally and Exit From Priority Alert Mode 

Branch if Read Back Check (1405) Ch I or 2 .. 
Branch if Tape Indicator (for CE use) ..... 
Branch if Zero Balance . . 
Branch if WM Present ................................... .. 
Branch if WM Present, or Zone Bits Absent .. 
Branch if WM Present, or Zone Equal A ........ . 
Branch if WM Present, or Zone Equal AB.. . 
Branch if WM Present, or Zone Equal B 
Braoch if Zone Bits Absent .. 
Branch if Zone Equal A .... 
Branch if Zone Equal AB " .. 
Branch if Zone Equal B ..... 

MAGNETIC CHARACTER READER 
Branch if Late Read Indicator On (1412) Ch 1 or 2 .. 
Branch if Document To Be Read (1419) Ch 1 or2 .......... .. 
Branch if Read Not Ready Indicator On (1412) Ch 1 or 2 .. . 
Branch if Document Under Read Head (1419) Ch I or2 .. 
Branch jf Read Check Indicator On (1412) Ch 1 or2 .. 
Branch if Amount Field Valid (1419) Ch 1 or 2 ................ . 
Branch if Amount Field Indicator On (1412) CIa 1 or 2 .. 
Branch if Process Control Field VaJid (1419) Ch 1 or2 ....... . 
Branch if ProcessOr1 Field Indicator On (1412) Ol l.or2 .. . 
Branch jf Account-No. Field Valid (1419) Ch 1 or 2 ......... .. 
Branch if Account-No. Field Indicator On (1412) Ch 1 or 2 
Branen If Transit-Routing Field Valid (1419) Ch 1 or"J. ....... . 
Branch if Transit-Routing Fld Indicator On (1412) Ch 1 or 2 
Branch if Serial-No. Field Valid (l419)Ch 1 or2 ................. . 
Branch if Docum't Spacing Chk Indic. On (1412) Ch 1 or 2 ,. 
Branch if Incorrect Document Spacing (1419) Ch 1 or 2 . 

Branch Unconditionally . 

PRINTER 
Carriage Control Immediate Skip to 1 (Ch 1 or 2) .. . 
Carrillge Control Immediate Skip to 2 (CIa 1 ~or 2) .............. . 
Carriage Control Immediate Skip to (3-10) (Ch 1 or 2). .. 
Carriage Control Immediate Skip to 11 (Ch 1 or 2) ..... 
Carriage Control Immediate Skip to 12 (Ch 1 or 2) .. 
Carriage Control Immediate 1 Space (Ch 1 or 2) ...... 
Carriage Control Immediate 2 Spaces (Ch 1 or 2) .. 
Carriage Control Immediate 3 Spaces (Ch 1 or 2) ............... . 
Carriage Control Skip After Print to (1-5) (Ch 1 or 2) .. , 
Carriage Control Skip After Print to (6-7) (Ch I or 2) ., ...... 
Carriage Control Skip After Print to (8-9) (Ch 1 or 2).. , 
Carriage Control Skip After Print to 10 (Ch 1 or 2) .. . 
Carriaae Control Skip After Print to 11 (Ol 1 or 2) ..... .. 
Carriage Control Skip After Print to 12 (Ch 1 or 2) .. 
Carriage Control I Space After Print (Ch 1 or 2) ... . 
Carriage Control 2 Spaces After Print (Ch 1 or 2) ... .. 
Carriage Control 3 Spaces After Print (Ch 1 or 2) .. 
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AUTOCODER 
A a 
A a,b 
BSP co 
BAV i 
BDE i, b, d 

BPCB(#) i 
BpCB2 i 
BC9(#) i 
BC92 i 
BCV(#) i 
BCY2 i 

BBI i 
BB2 

BAI 
BA2 I 

BNR# i 
DCB# i 
BER# i 
BEF# i 
BWL# i 
BNT#i 

BEX# i,d 

BeE i,b,d 
BE i 
BH i 
BL i 
BU i 
BDVi 
BNQ(#) 
BNQ2 i 
BOQ(#) i 
BOQ2 i 
BOLl i 
BOL2 i 

BXPRI 
BXPR2 
BXPRI 
BXPR2 1 

BIPR(#) i 
BIPR2 i 
BUPR(#) i 
BUPR2 i 
BQPR(#) i 
BQPR2 i 
BOPRI 
BOPR2 

BXPRl 

BXPR2 i 
BSPRl i 
BSPR2 i 
BEPA i 
BXPA i 

BRC# i 

BZ i 
BW i,b 
BWZ i,b 
BWZ i, b,A 
BWZ i,b,AD 
BWZ i, b,B 
BZN i, b 
BZN i,b,A 
BZN i, b,AB 
BZN i,b,B 

BCLR# i 

BCNR# i 

BCRC# 

BCAF# 

BCPC# i 

BC.AN.# i 

BerR# i 

BCDC# 

B i 

CC(#) I 
CC(#) 2 
CC(#) (3-0) 
CC(#) # 
CC(#) @ 
CC(#) 1 
CC(#) K 
CC(#) L 
CC(#) (A-E) 
CC(#) (F-G) 
CC(#) (H-I) 
CC(#) ? 
CC(#) • 
CC(#) 0 
CC(#) 1 
CC(#) S 
CC(#) T 

ACTUAL 
A (A) 
A (A) (B) 

UX5X2X3 B 
I(1)Z 
W (I) (B). 

I(1)R 
I(1)L 
1(1)9 
J(1)! 
1(1)@ 
1(1)0 

1(I)M 
lOl % 

R(I)$ 
X(I)$ 
RorX(I) 1 
RorX(1)2 
RorX(1)4 
RorX(1)8 
RorX(I)­
RorX(1)'5 

RorX(I)x 

BOl(B)· 
1 (1) S 
1(I)U 
1(I)T 
J(I)I 
1(1)W 
1(I)Q 
1 Ol' 
I(1)N 
lOl* 
lOl I 
lOl2 

Y(I)A 
Y(1)B 
Y(I)A 
Y(I)B 
YOlQ 
YOl' 
Y(I)U 
Y(I)F 
Y(I)N 
Y(I)* 
Y(l)1 
Y(1)2 

YOlA 

Y(I)B 
Y(I)S 
YOlT 
Y(I)E 
Y(I)X 

RorX(I)@ 
J Ol K 
J(I)V 
V (I) (B) I 
V(I)(B)3 
V (I) (B)T 
V (I) (B) C 
V(1)(B)L 
V (1) (B) 2 
V (l) (B) S 
VOl(B)B 
V (1) (B) K 

lorO(l) I 
lorO(l) 1 
lorO(l)2 
lorO(l)2 
lorO(l)3 
IorO(l) 3 
[orO(l)4 
lorO(l)4 
[orO(I)S 
lorO(I)5 
[orO(l)6 
lorO(1)6 
10rO(1)7 
10rO(1) 7 
10rO(1) 8 
IorO(I)~ 

1(1) blank 

For 2 1 
For2 2 
For2 3-0 
For2 # 
For2 @ 
For2 J 
For2 K 
For2 L 
For2 A-E 
For2 F-G 
For2 H-I 
For2 ? 
For2 . 
For2 CI 
For2 I 
For2 S 
FOl2 T 

CLEAR 
Clear Storage 
Clear Storage and Branch ........... . 
Clear Word Mark (One Address) .. 
Clear Word Mark (Two Addresses) . 

Compare (b to a) .' ....................................... .. 
Control Unit (creates the unit-control instruction spec. by 

Autocoder operands, in object deck at compile time) . 

Control 1440 
Control 1440 with WM ... ..... .. ......... . 
Control Hypertape with WM (normal load) 
Control Hypertape with Actual WM Transfer. 
Control Hypertape without WM . . 
Control 7750 with WM (normal load) ..... 
Control 7750 with Actual WM Transfer. 
Control 7750 without WM . 

Data Move (see Move) ................. . 
Disengage Magnetic Character Reader (Ch 1 or 2) 
Divide (a into b) . 

Engage Magnetic Character Reader (Ch I or 2) . 
Erase Forward (Skip and Blank Tape) 

Halt 
Halt and Branch 

I/O No Operation. Input Status (wo/w WM) ... 
110 No Operation, Output Status (wo/w WM) 

Lo;.~~~!t~c:~~::a~hJs~~~'!;~~ed~~ ~~S!':n~:; ~::) by 

MOVE DATA RIGHT TO LEFT 
Move Left Characters and WM Single Position , ......... . 
Move Left Characten and WM thru 1st A-Field WM ......... . 
Move Left Characters and WM thrll 1st B-Field WM ... . 
Move Left Characters and WM thru lst WM.. . 
Move Left Characters Single Position .......... . 
Move Left Characters Ibru lst A-Field WM.. . . 
Move Left Characters thru lst B-Field WM , 
Move Left Characters tbtu lst WM .. 
Move Left Numeric and WM Single Position ........... . 
Move L:!ft Numeric and WM thru 1st A~Field WM '. 
Move Left Numeric and WM thru 1st B-Field WM . 
Move Left Numeric and WM thru 1st WM., . 
Move Left Numeric Single Position ... .... ..... . 
Move Left Numeric thm lst A-Field WM ..... . 
Move Left Numeric thru 1st B-Field WM .... . 
Move Left Numeric thru 1st WM .. 
Move Left WM Single Position ............ . 
Move Left WM thru lst A-Field WM ........ . 
Move Left WM thru 1st B-Field WM .. 
Move Left WM thru 1st WM ... 
Move Left Zones and WM Single Position ... ' ....... .. 
Move Left Zones and WM thru 1st A-Field WM .. 
Move Left Zones and WM thru 1st B-Field WM 
Move Left Zones and WM thru 1st WM . ..... . 
Move Left Zones Single Position ......... . 
Move Left Zones thrll lst A·Field WM ...... . 
Move Left Zones thru 1st B·Fieid WM .. 
Move Left Zones thrll 1st WM 

MOVE DATA LEFT TO RIGHT 
Move Right Characters and WM thru lst A-Field GM-WM 
Move Right Characters and WM thru lst A-Field * ........... . 
Move Right Char. and WM thru lst A-Field *' or GM-WM 
Move Right Characters and WM thru 1st WM ......... . 
Move Right Characters thru lst A-Field GM-WM .. 
Move Right Characters thru lst A-Field =t= .......................... . 
Move Right Characters thm lst A-Field =t= or GM-WM .. 
Move Right Characters thm lst WM .. 
Move Right Numeric and WM thm 1st A-Field GM-WM .. . 
Move Right Numeric and WM thru 1st A-Field *' ............... . 
Move Right Num. and WM thru lst A-Field *' or GM-WM 
Move Right Numeric and WM thru lst WM ............. . 
Move Right Numeric thru lst A-Field GM-WM .. . 
Move Right Numeric tbru lst A-Field *' ........................ .. 
Move Right Numeric thrll 1st A-Field *' or OM-WM .. . 
Move Right Numeric Ibru lst WM .. 
Move Right WM thru'lstA-Field OM-WM . 
Move Right WM thrll lst A~Field =t= ............. , ......... . 
Move Right WM thru lst A-Field =f: or GM-WM ., 
Move Right WM Ibru lst WM .. 
Move Right Zones and WM thru lst A-Field OM-WM.. . 
Move Right Zones and WM Ibru lst A-Field * .................. . 
Move Right Zones and WM thm lst A-Field * 01' GM-WM 
Move Right Zones and WM thru 1st WM . , ....... . 
Move Right Zones thm 1st A-Field GM-WM . 
Move Right Zones Ibm lst A-Field =t= ........................ . 
Move Right Zones thru lst A-Field =t= or OM-WM .. 
Move Right Zones thru lst WM .. 

Move Unit (creates move-mode 1/0 instruction spec. by 
Autocoder operands, in object deck at compile time) ....... . 

Move Tape One Record Without Reading (for CE use).. . 
Multiply .. 

No Operation ....................................................... . 
No Operation Word Mark (no-op switch Autocoder 

pseudo-op - omits WM over next op code) .. 
Typical next op .. 

Prevent Seek Complete (1301 with 7631-3 or -5) ..... 
Priority Test and Branch (see Branch if Priority) .. 
Punch a Card, Stack in Pocket 0 (wo/w WM) ., .. < ••• 

Punch a Card, Stack in Pocket 4 (wo/w WM) .. 
Punch a Card, Stack in Pocket 8 Cwo/w WM) , .... , ... . 
Punch a Column Binary Card, Stack in Pocket 0 .. , ....... . 
Punch a Column Binary Card, Stack in Pocket 4.. . 
Punch a Column Binary Card, Stack in Pocket 8 ..... . 
Read a Card, Stack in Pocket 0 (1402) wo/w WM ......... . 
Read a Card, Stack in Pocket 1 (1402)wotwWM .. 
Read a Card, Stack in Packet 2 (1402) wo/wWM ............... . 
Read a Card, No Stack or Feed Operation (1402) wo/w WM 
Read and Feed a Card (1442~3) wo/w WM .. 

Read Console Printer (wo/w WM).. . 
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CSb 
CS i, b 
CW a 
CW a,b 

C a,b 

CU x,b,d 

SCM- c, b 
SCK- c, b 
SCK" c, b 
SCL" c, b 
SCM- c, b 
SCKo c, b 
SCL- c, b 
SCM" c, b 

Mxxxx a, b 
DCR# 
D a.b 

ECR# 
SKP 

H 
Hi 

N(+1I0) 
N(+1I0) 

LU x,b,d 

MLCWS a, b 
MLCWA a,b 
MLCWB a, b 
MLCW a, b 
MLCS a, b 
MLCA a,b 
MLCB a, b 
MLC a, b 
MLNWS a, b 
MLNWA a,b 
MLNWB a,b 
MLNW a, b 
MLNS a, b 
MLNA a, b 
MLNB a,b 
MLN a, b 
MLWS a,b 
MLWA a, b 
MLWB a, b 
MLW a, b 
MLZWS a,b 
MlZWA a,b 
MLZWB a, b 
MLZW a,b 
MLZS a, b 
MLZA a,b 
MLZB a, b 
MLZ a, b 

MRCWG a, b 
MRCWR a, b 
MRCWM a,b 
MRCW a, b 
MRCG a,b 
MRCR a,b 
MRCM a, b 
MRC a,b 
MRNWG a,b 
MRNWR a,b 
MRNWM a.b 
MRNWa,b 
MRNG a,b 
MRNR a, b 
MRNM a,b 
MRN a,b 
MRWG a,b 
MRWR a, b 
MRWM a,b 
MRW a,b 
MRZWG a, b 
MRZWR a,b 
MRZWM a,b 
MRZW a, b 
MRZG a,b 
MRZR a,b 
MRZM a, b 
MRZ a, b 

MU x,b,d 

M a,b 

NOP 

NOPWM 
B i 

~Cib 
P(#)w' 0, b 
P(#)w' 4, b 
P(#)w' 8, b 
PB#- 0, b 
PB#' 4, b 
PB#' 8, b 
R(#)w' 0, b 
R(#)w· l,b 
R(#)w' 2, b 
R(#)w' 9, b 
R(#)w' 0, b 

RCPw· b 

Section 

1 (B) 
1 (I) (B) 
o (A) 
o (A) (B) 

C(A) (B) 

09 

Mx'KO(B)C 
Lx'Kl (B)C 
LxlKl (B)C 
Lx'KO(B)C 
Mx 1KI (B)C 
LxlKI (B)C 
Lx 1KO(B)C 
Mx 1Kl (B)C 

D(A) (B). 
PorQD 
% (A) (B) 

PorQE 
Ux$x2xJ E 

.(1) 

MorLxlx2x3(B}Q 
MorLx 1x2 xJ (B)V 

D(A) (B) 7 
D (A) (B) X 
D(A)(B)P 
D (A) (B) G 
D (A) (B)3 
D (A) (B) T 
D(A)(B)L 
D (A) (B) C 
D(A) (B) S 
D (A) (B) V 
D(A) (B) N 
D (A) (B) E 
D(A) (B) I 
D (A) (B) 1 
D(A)(B)1 
D(A)(B)A 
D (A) (B) 4 
D(A) (B) U 
D(A)(B)M 
D(A)(B)D 
D (A) (B) 6 
D (A) (B) W 
D (A) (B) 0 
D (A) (B) F 
D(A) (B) 2 
D (A) (B) S 
D (A) (B)K 
D (A) (B) B 

D(A) (B) " 
D (A) (B)" 
D (A) (B) $ 
D(A)(B)v 
D (A) (B) $ 
D (A) (B) , 
D(A)(B). 
D(A) (B) # 
D (A) (B)] 
D(A)(B)~ 

D(A)(B)[ 
D(A)(B) , 
D(A)(B)R 
D(A)(B)Z 
D(A)(B)I 
D (A) (B) 9 
D (A) (B) , 
D (A) (B) % 
D(A)(B)O 
D (A) (B) @ 

D (A) (B) ; 
D (A) (B) \ 
D (A) (B) < 
D (A) (B) > 
D (A) (B) 1 
D(A)(B)* 
D(A)(B)? 
D (A) (B) 0 

Ux$x2x J A 
@(A)(B) 

N 

N 
J (1) blank 

Mx 1F4(B)orW 
Y(I)' 
MorLx'40(8)W 
MorLxl44(B)W 
MorLlI I 48(B)W 
Mx180(B)v{ 
Mx184(B)W 
Mx188(B)W 
M or L x: 1 10 (8) R 
MorLx1 11(B)R 
MorLx 112(8)R 
MorLx119(B)R. 
MorLx 110(B)R 

M orLx·TO (8) R 

Area Page 
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TABLE 
Lookup Equal.. .... . ................................................. . 
Lookup Equal or High .. 
Lookup High.. . 
Lookup Low ..................... . 
Lookup Low or EquaJ .... . 
Lookup Low or High .. 
Lookup to Any .... 
Lookup to End. . 

Move Characters and Edit" ..... " .............. . 
Move Characters and Suppress Zeros .. 

READ FILE 
Read Cylinder (1301) wo/wWM ................................. . 
Read Cylinder to End of Cylinder (1301) wo/w WM .. 
Read Disk Sector (131 I) wo/wWM .. 
Read Disk Sector to End of Core or Sector Count (1311) 

wo/wWM .. 
Read Disk Sector Count Overlay (1311) wo/wWM .... 
Read Disk. Sector Count Overlay to End of Track (1311) 

wo/wWM .. 
Read Full Track (1405) wo/w WM ............................... . 
Read Full Track to End of Core (1405) wo/w WM .... . 
Read Full Track Sectors with Addresses (1311) wo/w WM .. 
Read Full Track Sectors with Addresses to End of Core 

or Track (1311) wo/wWM .. 
Read Full Track with Home Address (1301) wo/w WM .. 
Read Full Track with Home Addresl to End of Track 

(1301) wo/w WM ..•.... 
Read Full Track with Record Addresses (1301) wo/w WM .. 
Read Full Track with Record Addresses to End of Track 

(1301) wo/w WM ............................................................. . 
Read Full Track without Rte Addresses (1301) wo/w WM .. 
Read Full Tracrk without Record Addresses to End of 

Track (1301) wo/wWM ..... . 
Read Single Record (1405,1301) wo/wWM .... 
Read Single Record to End of Core (1405, 1301) wo/w WM 
Read Track Record (1311) wo/w WM.. . 
Read Track Rec to End of Core or Track. (1311) wo/wWM 
Read Track Record with Address (1311) wo/wWM. 
Read Track Record with Address to End of Track (1311) 

wo/wWM .. 

REMOTE 
Read Data Transmission Unit (wo/w WM) . 
Read Inquiry (1014 unit) wo/wWM .................... . 
Read Inquiry (1014 in 2nd group) wo/wWM .. 
Read Paper Tape (wo/w WM) ,... . 
Read Telegraph ............................................................. . 
Read Telegraph (1st ad4itional in/outlboth buffers) .. 
Read Telegraph (2nd additional in or out buffer) ... . 

Read Magnetic Character Reader ................................. . 
Read Magnetic Character Reader and Place WM Over 

Special Symbols .. 

TAPE 
Read Tape (wo!w WM) .............................................. . 
Read Tape to IRO or End of Core (wo/w WM) ... . 
Read Tape Binary (odd Parity) wo/w WM.. . 
Read Tape Binary to IRO or End of Core (wo/w WM) .. 

Read 1440 ....................... . 
Read 1440 with WM .. . 
Read Hypertape with WM (normal load) .. . 
Read Hypertape with Actual WM Transfer ..... . 
Read Hypertape without WM ............................................... . 
Read Hypertape to [RG or End of Core with WM (nor. load) 
Read Hypertape to IRO or End of Core with Aetual WM 

Transfer ........................................................................ . 
Read Hypertape to IRG or End of Core without WM .. 
Read 7750withWM (normal load) .. 
Read 7750 with Actual WM Transfer .. 
Read 7750 without WM .. 
Read 7750 to End of Core with WM (normilioad) ..... 
Read 7750 to End of Core with Actual WM Transfer .. 
Read 7750 to End of Core without WM .... 

Release (1301 with 7631~3 or -5). 
Rewind. 
Rewind and Unload.. . 

WRITE filE 
Write Address (1405, for CE use) ... . 
Write Cylinder (1301) wo/w WM .... . 
Write Cylinder to End of Cylinder (1301) wo/wWM .. 
Write Disk Check (1405,1301, 1311)wo/wWM ...•... 
Write Disk Check to End of Core (1405,1301,1311) 

wo/wWM .. 
Write Oisk Scc:tor (131 I) wo/wWM ..................................... . 
Write Disk Sctr to End of COre or Sctr 0. (I31l) wo/wWM 
Write Disk Sector Count Overlay (1311) wo/w WM ....... . 
Write Oisk Sector Count Overlay to End of Track (1311) 

wo/wWM .. 
Write FormatTrack (1301) .. 
Write Format Track to End of Core (1301) .. 
Write Full Track (1405) wo/w WM .. 
Write Full Track to End of Core (1405) wo/w WM .... 
Write Fun Track Sectors With Addresses (1311) wo/w WM 
Write Full Track Sectors With Addresses to End of Core 

or Track (1311) wo/wWM ... 
Write Full Track with Home Address (1301) wo/w WM ..... . 
Write Fun Track with Home Address to End of Core 

(1301) wo/w WM ............................................................. . 
Write FuU Track with Record Addresses (1301) wo/w WM .. 
Write Full Track with Record Addresses to End of Core 

(1301) wo/w WM ... 
Write Fun Track without Rec Addresses (1301) wolW WM 
Write FuJI Track without Record Addresses to End of 

Corc(1301)wo/wWM .................................. . 
Write Sing"le Record (1405, 1301)wo/wWM .. 
Write Single Record to End of Core (1405, 1301) wo/w WM 
Write Track Record (1311) wo/w WM.. . 
Write Track Rec to End of Core or Track (1311) wo/w WM 
Write Track Record with Address (1311) wo/W WM ........... . 
Write Track. Record with Address to End of Track (1311) 

wo/wWM ............................................................... . 
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I.E a,b 
LEH a,b 
LH a,b 
LL a,b 
LLE a,b 
LLH a,b 

MCE a, b 
MCS a, b 

RCYw· c, b 
RCYGw c,b 
ROw· c,b 

RDOw Cob 
RDVw" c, b 

RDVGw c,b 
RDTw" c, b 
RDTOw c, b 
RFTw· c,b 

RFTOw c, b 
RHAw' c, b 

RHAGw Co b 
RFrw· Co b 

RFTOw c, b 
RDTw· c, b 

RDTGw c, b 
RDw· c, b 
RDOw c,b 
RDTw· C, b 
RDTOw c,b 
RTRw· c, b 

RTRGw c, b 

RTDw· c, b 
RQw· cO,b 
RQw· cl,b 
RPTw· c,b 
RL" cO, b 
RL" cl,b 
RU c2, b 
RCRe c,b 

RCRW· c,b 

RTw· cu,b 
RTOw cu, b 
RTBw· cu, b 
KTBOw cu,b 
SRM" Co b 
SRK" c, b 
SRK· Cob 
SRL" c,b 
SRM" ,e, b 
SllKO c,b 

SRLO c, b 
SRMG c, b 
SIlK" c, b 
SRLo c, b 
SRM" c,b 
SRKO c, b 
SRLG C, b 
SRMG c,b 

REL" c, b 
RWD cu 
RWU cu 

WCYw· c:.b 
WCYEw c,b 
WDCw· Cob 

WDCEw c, b 
WOw· c, b 
WDEw c,b 
WDVw· c,b 

WDVEw c, b 
WFO" c,b 
WFOE c:.b 
WDTw· c,b 
WDTEw c, b 
WFTwo c,b 

WFI'Ew c,b 
WHAw· c,b 

WHAEw c,b 
WFfw· C, b 

WFTEw c,b 
WDTw· Cob 

WDTEw c,b 
WDw· c,b 
WDEw c,b 
WDTw· Cob 
WDTEw c,b 
WTRw· Cob 

WI'REw Cob 

T(A) (B) 2 
T(A) (B) 6 
T(A) (B) 4 
T (A) (B) 1 
T(A) (B) 3 
T (A) (B) 5 
T(A) (B) 7 
T (A) (B) blank 

B(A)(B) 
Z (A) (B) 

MorLx'F@(B)R 
MorLxSF@(B)$ 
MorLx'Fl (8)R 

M or LxsFl (8) $ 
MorLx'FS(B)R 

MorLxsFS(B)$ 
MorLx'F2(8)R 
MorLx~F2(8)$ 
MorLx'F6(B)R 

M or L xSF6 (8) $ 
MorLx'F5(B)R 

M or L xSFS (B) $ 
MorLx'F6(B)R. 

MorLx~F6(B)$ 
MorLx'F2(B)& 

MorL xSP2 (B) $ 
MorLx'FI (B)R 
MorLxsPl(B)$ 
MorLx'F2(B)R 
M or LxsF2(B) $ 
Mar Lx'F@(8)R 

MorLx~P@(B)$ 

MorLx'DO(B)R 
MorLx'QO(B)R. 
MorLx'QI(B)R 
MorLx.'PI(B)R 
Mx'LO(B)R 
Mx'L1(B)R 
Mx'L2(B)R 

Mx'St (O)R 

Lx'SI(B)R 

MorLx'Ux3 (B)R 
MorLx5Ux3 (B) $ 
MorLx'Bx3 (B)R 
M or L x5Bx3 (B) $ 

Mx'KO(B)R 
Lx'Kl (B)R 
Lx'Kl (D)R 
Lx1KO(B)R 
Mx'KI (B)R 
LxsKI (B) $ 

LxsKO (8) $ 
MxsKI (D) $ 
Lx'KI (B)R 
Lx'KO (D) R 
Mx'KI (O)R 
Lx5KI (D) $ 
Lx~KO(O) $ 
MxsKt (B) $ 

Mx'F9(B)RorW 
UX5X2X3 R 

U X5X2X3 U 

Mx'F4(B)W 
MorLx'F@(B)W 
MorLx5F@(D)X 
MorLx'F3(0)W 

M or L xSF3 (8) X 
MorLx'Fl(8)W 
MorLxsPl(8)X 
MorLx'F5(B)W 

MorLxsF5(D)X 
Mx'F7(B)W 
MxSF7 (B) X 
MorLx'F2(0)W 
MorLx5p2 (B) X 
MorLx'F6(B)W 

M or Lx5 F6 (B) X 
MorLx'F5(B)W 

M or L x5.F5 (8) X 
MorLx'F6(B)W 

M or Lx5 F6 (8) X 
MorLx1F2(B)W 

MorLx5P2(B)X 
MorLx'FI (B)W 
MorLxsPI(B)X 
MorLx'F2(B)W 
MorLx5P2(B)X 
MorLx'F@(B)W 

MorLx5F@{B)X 

SCAN DATA 
Scan Left Single Position .... 
Scan Left thru lst A~Field WM .. 
Scan Left thru lst D~Field WM .. 
Scan Left thru lst WM .. 
Scan Right thru 1st A~Field GM~WM .. 
Scan Right thru 1st A~Field =1= .. 
Sean Right tbru 1st A~Field * or GM~WM .. 
Scan Right thru lst WM . 

Scan Oisk Equal (1311) wo/w WM .. 
Scan Disk High or Equal (1311) wo/w WM .. 
Scan Disk Low or Equal (1311) wo/w WM ..... 
See.k Disk. (1405, 1301, 1311) ................. . 
Select Stacker 0 and Feed (Ch 1 or 2) .. 
Select Stacker 1 and Feed (Ch I or 2) .. 
Select Stacker 2 and Feed (Ch I or 2) .. 
Select Stacker A Magnetic Character Reader (Cb 1 or 2) .. 
Select Stacker B Magnetic Character Reader (Ch 1 or 2) .. 
Select Stacker «()..9) Magnetic Char. Reader (Ch 1 or 2) .. 
Select Stacker R Magnetic Character Reader (Ch 1 or 2) .. 

Sense 1440 ...................... . 
Sense 144OwithWM .. 
Sense Hypertape with WM (nonnalload) . 
Sense Hypertape with Actual WM Transfer .. 
Sense Hypertape without WM . 
SenlC 7750 with WM (normal load) .. 
Sense 7750 with Actual WM Transfer .. 
Sense 7750 without WM ... 

Set Access Inoperative (1301) . 
Set Word Mark (One Address) 
Set Word Mark (fwo Addresses) .. . 
Skip and Blank Tape .. 
Store A~addreSl Register. ....... . 
StOre D ... ddress Register ... . 
Store E-address Register . 
Store F ~Iddress Register .. . 
Store File Address (1311) wo/w WM 
Store Time Clock .. 
Subtract (One Field) .. 
Subtract (Two Fields) .... 

Table Lookup (see Lookup).. . 
Test and Branch (see Branch) 

Unit Control (see Backspace, Skip, Write v, Rewind) .. 

Write a Line (1403) ............................. , ............. . 
Write a Line, WM Create Blanks in Printiog.. . 

Write Console Printer (wo/w WM) ..... . 

REMOTE 
Write Data Transmission Unit (wo/w WM) .. 
Write Inquiry Response (1014 unit) wo/w WM .. 
Write-Inquiry Response (1014in 2nd group) woIwWM ... 
Write Telegraph .. 
Write Telegraph (ht additional in/oul/both buffers) .... 
Write Telegraph (2nd additional in or out buffer) ... 

TAPE 
Write Tape (wo/w WM) ............................... . 
Write Tape to End of Core (wo/w. WM) .... . 
Write Tape Binary (odd parity) wo/w WM .. 
Write Tape Binary (odd parity) to End of Core (wo/w WM) 
Write Tape Mark ... 

Write Printer (see Write a Une) ...... . 
Write Word Marks As 1"'s (1403). 

Write 1440 ...... . 
Write 1440withWM .. 
Write Hypertape with WM (normal load) .... 
Write Hypertape with Actual WM Transfer .. 
Write Hypertape without WM .. 
Write Hypertape to End of Core with WM (normal load) .. 
Write Hypertape to End of Core with Actual WM Transfer .. 
Write Hypertape to End of Core without WM .... 
Write 7750 with WM (normal load) .. 
Write 7750 with Actual WM Transfer ... 
Write 7750 without WM .. 
Write 7750 to End of Core with WM (normal load) ........ . 
Write 7750 to End of Core with Aelual WMTransfer .. 
Write 7750 to End of Core without WM ..... . 
Zero and Add (One Field) 
Zero and Add (fwo Fields) .. . 
Zero and Subtract (One Field) .. 
Zero and Subtract (Two Fields) . 
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SCNLS a, b 
SCNLA a,b 
SCNLB a, b 
SCNL a, b 
SCNRO a, b 
SCNU a, b 
SCNRM a,b 
SCNR a, b 

SDEw c, b 
SOHII' c, b 
SDLw c, b 
SO" c, b 
SSF(#) Ofbl 
SSF(#) I 
SSF(#) 2 
SS# A 
SS# B 
SS# ().9 

SS# R 
SSM· c,b 
SSK" c, b 
SSK- c, b 
SSU e, b 
SSM" c,b 
SSK" c, b 
SSL· c, b 
SSM· c,b 

SAl· c, b 
SW a 
SW I, b 
SKP co 
SAR a' 
SBR a 1 

SER a' 

SFR .' SFAw· c,b 
src a' 
S • 
S a, b 

Lxx a, b 
Bn i 

W(#)" b 
W(#)W" b 

WCPw· b 

WTDw· c, b 
WQw" cO, b 
WQw" cl, b 
WL" cO, b 
WL· cl,b 
WL" e2, b 

Wfw" cu, b 
WTBw cu,b 
WTBw· cU,b 
WTDEw cu,b 
WTM cu 

W(#)w" b 
WM(#)" b 

SWM· c,b 
SWK" e,b 
SWK" c,b 
SWL· c, b 
SWMo c,b 
SWKE c,b 
SWLE c.b 
SWME c,b 
SWK" c, b 
SWL" c,b 
SWM" c,b 
SWKE c,b 
SWLE c,b 
SWME c,b 
ZA • 
ZA a,b 
ZSa 
ZS a,b 

D (A) (B) blank 
D(A)(B)~ 
D (A) (B)-
D (A) (B) & 
D(A) (B)Q 
D (A) (B) y 
D(A) (B) H 
D (A) (B) 8 

MorLxsF8(B)W 
MorLxSF9(D) W 
MorLxsF7(B)W 
Mx1FO(D)RorW 
Kor40 
Kor4 1 
Kor4 2 
PorQA 
PorQB 
PorQ0-9 
P",QR 
Mx'KO(B)S 
LxlKl (D)S 
LX1KI (D)S 
Lx'KO(B)S 
MxlKI (B)S 
LxlKl (B)S 
Lx'KO(B) S 
Mx'K.I(B)S 

Mx I F8(B)RorW 
, (A) 
,(A) (B) 
UXSx'x3 E 
O(C)A 
O(C)B 
O(C)B 
O(C)F 
MorLx'F4(B)R 
O(C)T 
S(A) 
S(A)(B) 

T (A) (B) • 
1(1). 

U XSx~xJ x 

Mx'20(B)W 
Lx'20(B)W 

MorLx.4TO(8)W 

MorLx'OO(B)W 
MorLx1QO(B).W 
.MorLxlQl (B)W 
Mx'LO(B)W 
Mx l L1(B)W 
Mx'L2(B)W 

MorLx'Ux3 (D)W 
M or LxSUx3 (B)X 
MorLx'Bx3 {B)W 
M or L X~Bx3 (8) X 
UXSX2X3 M 
MorLx I 20(B)W 
Mx'21 (B)W 

MxIKO(B)W 
Lx'Kt(B)W 
Lx'KI(8)W 
Lx'KO(B)W 
Mx'KI (B)W 
LxsKI (B) X 
Lx5 KO(B) X 
Mx5KI (D) X 
Lx'KI(B)W 
Lx'KO(B)W 
Mx'Kt (D)W 
LxSKI(B)X 
Lx5 KO(D)X 
Mx5KI (B) X 
?(AI 
?(A)(B) 
!(A) 
I (A) (B) 
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Data Processing System Reference Card 
DECLARATIVE OPERATIONS INDEXING 

Mnemonic Description Mnemonic Description Index Autocoder Storage S.aroge Tens Zone 
DA Define Area DS Define Symbol Number Notation Locations Add,." Position Punch 
DC Define Constant DSA Define Symbol Address Xl 087-089 089 A-bit, No B-bit ZERO 
DCW Define Conslant EQU Equate X2 092-094 094 B-bit. No A·bit ELEVEN 

with Word Mark X3 097-099 099 A·bit. B·bit TWELVE 

PROCESSOR CONTROL OPERATIONS L" Length of the A-field. A A-address of instruction. 
Mnemonic Description Mnemonic Description L" Length of the a.field. B = a-address of instruction. 

CTL Control LTORG Literal Origin 
L" Length of the Mul.ipli- A,. = P'evious setting of A-address 

cond fi.ld. Regilter. END End ORG Origin Lv = Length of Argumen. B,. Previous setting of a-address EX Execute Sf X Suffix field_ Register. JOB Job XfR Transfer Lw = Length of A- or B-field. dbb d-character and two 
whichever is shorter. blanks 

BI Next instruction if a N, Number of Sectors. 
branch occurs. L, Length of Sector. 

INPUT-OUTPUT OPERATIONS (OTHER THAN DISK) 

Mnemonic Registers 
Op Op d- WM's 

Code Description Code A/I·Address B-Address character Req. A B Remarks 
R Read Card M %Gn XXX R A* L"NO~ P Punch and Feed M %Gn XXX G muSt be %7n a + L" + 1 Punched Card rds Advance. 
PS Punch and Stop M %Gn XXX P placed Punched C cted. II No. of Chars. 
W Write a Line M %Yl XOI W atB + LII LII No. 0 inted 
WS Write and Suppress M %Yl XOI S BOI B + 197 Carriage Does 0 pace After Print 

Space 
WCP Write Console 1/0"" M .,.TO XAA W .,.30 1+ L" + 1 Carriage Returns and Spaces. LII No. of Chors. 

Printer Printed 
RCP Read Console 1/0* M %TO XXX R %30 1+ LII + 1 If No ~ Carrier Return Key Stops Operation 

Printer 
LU Load Unit L A-address a.address and d-character supplied by program-
MU Move Unit M mer for 1/0 dev;ces which do not h~ve special mnemonics. 

ARITHMETIC OPERATIONS 

A Add A XXX (XXX) I-La Blanks Are Treated as Zeros 

S Subtract S XXX (XXX) 
{Required 
in A, if A - LA A- LA Unsigned Fields Are Treated as Positive 
Shorter 0. o. 

(' 
ZA Zero and Add ? XXX (XXX) Than I or (A - Lw) (B - LB) Zones are Stripped. Except over Units Position 

One Address 
ZS Zero and Subtract I XXX (XXX) Form} Single-Address Format Affects Sign Change 

D Divide* % XXX (XXX) A- 0 
Tens Pas. Quotient in High-Order Positions of A - LA + 1 Divisor 

Field of Quat. I-Field is Signed 
M Multiply* @ xxx XXX A LA + 1 A l,: B -L of Product in High-Order Address Positions of B 

and Product Field 
B - L. + 1 

DATA CONTROL OPERATIONS 

MCE Move Characters and Edit E XXX XXX A LA + 1 A -LA B -LR If Zeros Suppressed, I-AR equals Control 0 + 1 
and 

B -b + 1 
MCS Move Characters and l XXX XXX A LA + 1 A L, B +1 I-WM's are Cleared; Zone Bits are Stripped 

SUDpress Zeros 
MLC Move Characters to M XXX (XXX) A LA + 1 A Lw a - Lw Use One Address Format for Sequential B-Fields 

A- or I-Word Mark o. 
B L. + 1 

MLCWA Move Characters and L XXX (XXX) A LA + 1 A LA a -LA See MLC. B-WM's Are Cleared 
Word Mork from A-Field 

MLNS Move Numerical Portion D XXX XXX None A 1 B 1 Numeric lits of A Moved to I. B Zone-Bits Stay 
of Sinole Charoder 

MLZS Move Zone Portion of Y XXX XXX None A 1 B 1 Zone Bits of A Moved to I. I Numeric aits Stay 
Sinale Cllaracter 

MRCM Move Characters to P XXX XXX '+0'", A +LA B +LA l.\ Includes t or~. WM's Not Moved or Cleared. 
Record Mork or Group atA+LA+l Address High·Or er Position of A- and B-Fields. 
Mark-Word Mark 

LOGIC OPERATIONS 
B Bronch Unconditional B XXX lankor NSI**} I-Address Ma Be Followed b Blonk without WM 
BAV Branch On B XXX l dbb. Blank or Result Too Large for Field 

Arithmetic Overflow (NSI--
BBE Branch if Bit Equal* W XXX XXX d B 1,Blank or Branch Occurs if An lit at I Matches An Bit in d-
BCE Branch if Character E ual B XXX XXX d (NSI*"") Charoder ot B Com ared to d-charocter 
BCV Branch on Carriage B XXX !iii Page Overflow 

Channel 2 
BC9 Bronch on Carriage B XXX 9 

Channel 9 
BE Bronch on Equal B XXX S Both Fields Must Have Exactly the Same Bits 

Compo .. (B = A) 
dbb, Blank BH Branch on Hi~h B XXX U Contents of B Greater tllan A. or B-Field 

Compare (B > A) 
BI o. Longer than A-Field 

BL ~~a<hA~n Low Compare B XXX T 
(NSI H ) 

Contents of B Less than A 

BLC Bronch on Last Card B XXX A Sense Switch A Must Be On 
(Sen.e Sw;kh A) 

BPB Bronch Printer lusy B XXX P CarriClge Moving or Printer Writins_ 
BSS Branch if ~ense B XXX A-G Sense Switches I, C. D. E, Fond G Are Spec. Feot. 

Switch On* 
BU Ironch on Unequal B XXX / Branch Occurs if B =1= A, or I Field Longer than A 

Compa •• (B ,.. A) 
BW Branch on Word Mork V XXX XXX 1 B 1. Blank or Brancll if WM at B 
BWl Branch on Word Mark V XXX XXX dt (NSI**) d-choracter Specifies Test 

or Zone 
BIN Branch if Any Disk B XXX Yt dbb, Blank or All Disk Indicators Reset by Next Disk Operation 

Drive Error Condition (NSI**) 
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Mnemonic Registers 
Op Op d- WM's 

Code Description Cod. A/I·Add,e" I-Address character leq_ A B Remarks 
BIN Branch if Access B xxx Nt Disk in Not Ready Status 

In~rQbl. 
BIN Branch I Disk Error B XXX Vt Reod/Writ. Parity or, woe Error 
BIN ~ranch ,I Wrong-Length I lUIX Wt 000 Sector Count and! Do Not Correspond 

Record Disk 
lIN Branch if Acce" Busy I XXX 'd dbb. Blank Disk Drive in Busy Stotus 
lIN Branch if. Unequal II or 

Addre" Compar. (Disk) I XXX Xt (NSI") ~ Sector Addr ... in Cor. 
BIN Bronc i ~ B lUIX ?t 1/0 Mus. Be Off 
BIN Branch if Pune I XXX It I/O Must Be Off 
BIN Branch if Print. B XXX n 1/0 at tOD w Must Be Off 
BIN Branch if Processing B XXX %t Process Check Stop Switch Must B. Off 

ChKk 
e Compor. e XXX XXX B LB+ 1 A -Lw B Lw I-Fi.ld Word Mark Determines. Length of Compare 

MISCELLANEOUS OPERATIONS 

ee Control Carriage F dt dbb dbb If Carriage Already in Motion. Program Stops 
es Cleor Storoge (and I xxx (XXX) A or (BI) 00-10r(8Iank Clears Left from A· or B-Address 10 Neares. 

Branch) orNSI'*'*) Hundreds Position 
CW Clear Word Mark [J xXX (XXX) A 1 A B 1) WM's Cleared at A· and 8-Addresses 
H Halt (and Branch) (XXX) Allor (BI 8 p or (8lank ::~~t~tart Key to Resume. I·Address Gives Auto 

or NSI" 
MA Modifv Address· # XXX (XXX) A 3 l-lor8-3 Three Charader Field on SYstems > Than 4K 
NOP No 0 eration N -""" .1. ... , A, I, Program Operation Resumes at Next Op Code 
SAR ~tore A·Address iii ••• A -. A. ~ores (';ontents 0' A·AM. In A·Fi.ld 

Reaister 
SBR Store I·Address· H .XX (XXX) A 3 B, (I) Store Contents 0 B-AR in A·Fi.ld 

Reoister 
SS Select Stacker· K 'T d •• dbb Give before Inst. that Ejects Card. Standard 

on Model 2 1442 
SW Set Word Mark XXX (XXX) A-I A 1(1 1) WM's Set at A· and B·Addr.s .... s 

DISK OPERATIONS 

SDE Scan Disk Equal· M %FI XXX W B+6 B+ll+L. 
SDEW ~:~ ~~~:~::ks. L .... F. ... w 1+6 8+11+L. 

SDH Scan Disk High,· M .,.F9 ... W B+6 B+ll+b Records Must Be in Sector Format. 
Eaual Test Result with BE, BH, IL, Instruction. 

SDHW Scan Disk High,· L .,.F. ... W B+6 B+ll+L • i Must Be S.t at Right of Search Argument. 
ord Marks 

SDL Disk Low, Equal· M .,.f, W B+6 l+ll+L. 
SDLW Disk Low, Equal· L .,.F XX. W B 6 8+11+L.,. 

with Word Mark 
RD Read Disk Sector s M %FI XXX R B+6 B+ll+N,L. Com lete When SC - 000 
RDeo Read Disk with M %F~ XXX R 8+6 8+S+NIILIII Mult. Sect. Count Fi.ld in First Record Read 

Sedor Count Overlay Determines # Sectors Read 
RDeOW Read Di,k with Sector L .,.F, XXX R 1+6 B+8+NIIL" Se. RDCO 

Count Overlay with 
Word Marks 

ROT Read Disk Track M %F6 XXX R 1+9 B+ll+2120 Reads 2120 chars. and Sector Addresses 
Sectors with Addresses 

ROTA Read Disk Track M %F@ XXX R 1+9 B+ 11 +2986 Reads 2986 Chars. 
Record with AddrKl· 

RDTAW Read Disk Track Record L %F@ XXX R 1+9 B+ll +2688 Reads 2688 Chars. 
with Address and Word 
Marks* 

RDTR Read Disk Track Record'" M %F2 XXX R 8+6 8+11 +2980 Reads 2980 Chars. 
RDTRW Read Disk Track Record L %F2 XXX R B+6 B+ll+2612 Reads 2682 Chars. 

with Word Marks* 
ROTW Read Disk Track Sectors L %F6 XXX R 1+9 B+ 11 +1920 Reads 1920 Chars. and Sect. Addresses 

with Addresses and 
Word Marks 

RDW 
!:d ::r~ s,::~:;I) L %Fl XXX R 1+6 l+ll+N,L, See RD 

SO Seek Disk M %FO XXX R B+6 B+7 Seek. S.ec;fi.d~ 
WD Write Disk Sectar s M %Fl XXX W 8+6 B+ll+NItLIt Com lete when 
woe Write Disk Check M %F3 XXX W Depends on Dato in Core Camp. I Data Written on Disk 

Previous ODn. 
WOCO Write Disk with M %F~ XXX W • 6 1+8+N,L, Mu t. Sect. Count Field in First Record 

Sector Count Overlay Determines # Secton Written 
WOCOW Write Disk with Sector L %F5 XXX W B+6 B+8+N,L, Se. WDCO 

Count Overlay with 
Word Marks 

WDCW Write Disk Check with L %F3 XXX W Depends on See WDC 
Word Marks Previous ODn 

WOT Write Disk Track M %F6 XXX W 1+9 8+11 +2120 Writes 2120 Chars. and Sect. Addresses 
Sectors with Addresses 

WDTA Write Disk Track M %F@ XXX W 1+9 1+11+2986 Writes 2986 Chars. 
Record with Address* 

WOTAW Write Disk Track Record L %F@ XXX W 1+9 1+11 +2688 Writes 2688 Chars. 
with Address and 
Word Marks· 

WOTR Write Disk Track Record* M %F2 XXX W 1+6 6+11 +2910 Writes 2980 Chars. 
WOTRW write Dis~ Track Record L %F2 XXX W B+6 1+11+2682 Writes 2682 Chars. 

with Word Marks· 
WDTW Write Disk Track Sectors L %F6 XXX W B+9 1+11+1920 Writes 1920 Chars. and Sect. Addresses 

with Address and 
Word Marks 

WOW Write Disk Sector{s) L %Fl XXX w 1+6 B+l1+NRLII SeeWD 
with Word Marks 

, Special feature ,. If store-address·register function is installed 
t d-character must be coded in operand portion of instruction © 1962 by International Business Machines Corporation 
(XXX) Addre" not required for some formals of instruction 
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C-'-
" 

Indicator 

~~~~AI~~~I. ~!~~I_.~ _~Ii~~(~ 
PGreater Than Q ON OFF 

PLto .. 1'haIQ OFF' OFF 

P Equal tnQ ON 

P " Data I" FIPId ~I P Add ... "", 
Q = Dat" In t·k:ItI", QAddre.. 

TYPEWRITER CONTROL CODES 

• 1 
2 

• • • , 

BIT CODE, 
DECIMAL DleITS 0-9 · · 1 • · · • • · · · • • · 1 

1 • • 1 

• · · 1 • 
1 • • 1 · 1 • • 1 1 · • • 1 1 

• • 1 • • 
1 · • • 

1 

• 1 

• 1 

1 

• 1 

1 

. . . , I. 
" , . 
" " .. 
33 .. 
" • 2 . , .. .. . , 
"I .9 1 

• 1 J' 
'" ., .. 
•• N 

5 e f 0 

" p .. ~ 
• 9 
• 2 ., 
O. 
.S V . , 
6 • 

.9 Z 

" " " " , . 
" 18 

" I 
BL 

Tope'''' 

SIGN CONTROL CHART 

• • .. .0 •. .... 0. 
••• 0 

• •• 0 •• 

• eO. 
• 0 •• 0 • 

••• 0 •• · .0 . .0 .. 
•• 0 • 

•• 0 • 

•• O • 

••• 0 •• 

•• O • 

••• O. • ••• 0 •• 

•• 0 ••• 

•• • 0 

•••• 0 • • • 0 • • • 0 • • 0 •• • • O • 

• O. • • 0 •• 

• • 0 ••• 

• •• 0 

• eo • 
•• 0 • 

• 0 •• •• O. 
• O. • • 0 •• 

•• 0 ••• 

••• 0 

• .0 • • • 
0 • • 0 •• O. 

• O. e 
• 0 •• 

0 ••• 

.0 

•• 0 • • eo • • 
•••• 0 ••• 

PAPER TAPE 
~TRACK CODE 

INot to Scalel 

ADD SUBTRACT 

1BJt1 
Intemltilmlll BumtI •• Mlchinn CDrpontum 
nl" Proc:nlIu.g DiN1Da 
1t2 ~ .. Put Road. While Phobll, H •• Yark 

September 1963 

,., •• U6-6t1I..:1 
PriMM itI u.s ..... 

IBJ4 Ref.rence Card I 1620 Data _ ... SY"'-

monic Code InWuctioa Operation Time 
21 IAdd Fp+ F,rernac-Fp 180+800~~time 

AM" f-lI~i-)---··-··- ~~-- ~f;;;~!.iID8-"-

:- :-1:~~~~~ ~=~:--~:=E~B'~h~~=:-~~~ 
It i .. on, do 1;­

fo;.N"'.,-+..--j,B .. ~= ..... --.N"." ... =.-----·~fQ,dol;-·-

240B,.neh 
160 No Branch" 

~nCh· ----
240 Brlln&:h 

I BlIt 47 BruehNolndieator Iri .. DK:iiOi";- 160 No Branch-----

B R 46 ruen 0 Heeord Mark Ifnor;:aoI; : ::;;nch --
BT 27 ranehAcTl'llIWnit I Save ,,-... toLp-I,dol p :!r:: --
BTM 17 Bram:b-AcTranamitll) SaveArQtoL,. l,dol r ~~------

I C 24 I Compa\'e ._. F r _pared wit -;;- 200 + 800. Unlike .i .... ·--
:+80D.Like ...... __ _ 

eM 

o 

OM 

ON 

H 

LDM .. 
M' 
MM 

8M 

TO 
TOM 

IT • 

~ 

33 ClearFla, 

.. ivide 

19 DiYide(l) 

35 DIImp NumeriClilly 

48 Halt .. .. 
28 Dividend 
18 ~DMdend(l) 

23 Mutipty 

71 MoveFlq 
IS Mu 'ply(l) 
41 lion 

.... -

Removeffrom. ... 
2OO+80Da Unlikeeipw 
160 + 800, Lik .. 11P\I 

Pfoduet A_ (OOOIIO·OOO99j 160 + 520DA-r + 740QT 
+ F.. A"" ... pql,loQentdiflt4.6 

Prodw:t A_ (00080-00089) 180 + 520DyQT + 74OQ,. 
+Q At/lmlPql,lotlentdilit4.o 

1/0 ... ril .. rom L, to 19, 999, § 
39. 999 or 58. 989 __ 0=--_ 

DoQ"oni/O.. --~- II 

---
--

,IoL. 400+40010; 
--

QtoL. 400+400", 
F,II F" (..-ultdOOO99) 580+..00 .. + 18BDpO .. 

14taLp 240 
Q II F. ( .... ult atOoo99) 580 + 400,. + 188D, " 

loA., 180 
I/Oq.-lbidLp-1 IElIoeptCardl/OIU_) 
I/O .. read.at • § _ptCaldl/o(3.4_1 
F, F .. I'ePl_F, 160+ 8OD" basic: time 

32 Set FIa, Place f at Lp :00 , ra:omp. timet .. -

12 s.btI'Ioet(l) F,,-QteplacnFp IBO+BOD~bMictime 

2fi _IIDlIi' toLp :oop-P.I.i-! -
16 Traumil Dili' (Il " 10 L, 200 
28 Tranunil Fie F .. 10 Lp 160 + ..00 .. 
1 TranmutField(l) 10 • 160+ 
73 Tn .. r Nl,lmericalFiIi F IoF. 180+40D 

TNS 72 Tr"IlMfer Nl,lmerkal Strip F p 10 F 160 + 40 Dr 
-TR I ra_it~ - IRQtO~, 180+4OD .. 

A 38 Ap me caly lIOq.ntnlrom ,,-I uept 1/0(3.4_) 

" . 
I, 

D. 

Wnw lime I/O, wntn rom • I IIcept I/o (3.4_) 

B1IIIhokudDelDitionafot-''OpeJatlcm''OoIuam 
put: ol iMtrI.IdlOll R,. Reori daflned by Q 
part I_ruction I/f; I/OcW.Dllllby 

Fiekld Redby tat 

F1qbhd~ 
IMt.ruetion bit 
Savedlnatruction _r".\ 

UOlI p ~ I kMor b)'"Q.Q,. 
lion nedb)'"Q A. A _ol_hlll.lnItI'. 

Symboia and DelnitioM rw "Tima" CohImn 

Ulllberaldl(ita,· IJI,bqb·ordet"aeroa,ill hlda'P. 
Number a. udilll hip-order zerm, in tbaoleld at 

IUlDbarot4fliD, incIudln,hllh-<riet-zeroe.iD.bQpart.ofthel~ 
umber diIIa. Indudilll . .order lero., iD. the dl 

-.ber aI dIaita. lncIludina: hlrhoOJdflo n-ro.. ill the qllotieftl 
IUDboIrof· ta,' ini""hiib·O!derleroe.in thedivi.or. 

Num_ of poaItiona eompared until a d.t othar thaIllero it. detected in either 
All a,.inm· nm~ I/I,OOO,oooMCoDd). 

IInlike and numerical valueolQ data lre.tel" than P data. 
alike .nd nllmerical Yalue of Q aata ,reater than P data. 

on _peed 011/0 device and number or Ch.noc1enI inllOlved. 
oncontnol funclionand apeed ofl/odllY1ee. 
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xoc 
XC02' 
X84 

16iO CHARACTER CODING 
Core Storage 

Card AI b Nwn 
(Blank) 
12,3,8-
12,4,8 

c c 

12 , 
11,3,8 I 
11,8,4 1-4 

+ 
If .2 C 

~~~~r~==~~~~i:,~.=f~'E'~~.J-----~ Tot.s : ~- J-__ 
821 3;-8- '3 3 
eM ·(11 -:3 4; 

XG,I-g 
(None) 
X,I-9 

Ou • 
Ta CaRi 

C (Bialik) 
XOSIl 12,3~8 
X0C84 12, 4, 8 -- .. XC8:II i1,3;-S 
X84 11,4,8 
~- IT-

0,1 
0,3,8 
0-;'4,"8 .. 
',' 12,1·9 

x,IT 
0'" 

ll,i'f 
11,1-9 
1rT.9 

~==:j~t~o,~ 

t For (''''I'd Fortnal Vo;e Only 

ALLOWABLE INDIRECT ADDRESSING 

.. _,,----

Input-Output In'tn.":llOn~: 
R .. nd Numerica]) 

rilO!' 
,",00 

ProgramControlln.<lrotiion.; 

S~" 

m.' 
~·I 
~., 

~~ "., 
... , 

--

MoveF1a 
Ro. 

Multiplier ..... 
DjJ:it I: Brandl 

September 1963 

A 
AM 
S 
SM 

" M:>'! 
LD 
LDM 
D 
DM 

TDM 
TF 
Tnl 

T' 
TNS 

c 
eM . 
BNt' 

.. 
DSI .T 
BTM 
.8 

N 
RA 

SF 

MF 

CODE 

" II 

'" 12 

" 13 

" l8 

" 19 

" " .. 
18 
31 

.. .. 
" .. 
.. 
47 

" 17 
42 

71 

x 

x 

x 
x 
x 

x 

x 

{Blanld 

x 

x 
x 

Operation 
Cod. 

II-A (I)· 

ii-Add ------

SIGNIFICANCt-: OF P 11£ AI>DR~l> 

PAddreoJS 
MPmO,ry add ...... of units position 
of A..,eM. 
sa..;.e. •• COdf.II. 

h.2-& ...... "'b"'.~=."(ncl) •• +M;;m;-rY addres501 .. iilie-pOiitio.. 
Df Minuend. 

22- ubtract -- - SlUM-" Coden. 

i"i=iruffiPlYm."­

Multiply 

14-Compare (1)0 

18-LO$I 
Dlvidend(l)° 

-=-~­
Dividend 

19-Divide(1)0 

71-Moven., 

Notu.J:·----- .- -- NOiIii.iil.-~··-·- -_. 
M--.dd"--oTdiemsh~ - - ~-.---- ---­
o~toflhe_tiNllruction 
~~Ie!p.::!=";;;:"::'=~T.""""""-. -+=_",,,=,,,_= .. ,,, ... =. " .. ",.", .. ;-l 
be moYed. to be JnCMtd. 

72-Tr.n.fer Memoryaddreaaoftbeunita Memory .del,.. of the unilll 
·tionollhenwaerical ..... Nu_ricalStrip JIO'itiol'lofthellpharnerieflftd. 

73-Tranefer Same •• Code 72. 
Numerical Fill 

-Immeduw.. 

B.estricted For IBM Use Only 
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nrn~RBfBrenCB Card 7040-7044 Coda. 

CHARACTER CODING AND TRANSLATION -. 
tyPEWRITER TYPEWRITER PRI NTER PRINTER READ· PUNCH 

CORE TAPE OTHER REPORT ~OGRAMMING 
WRIT I NG Lt=~S 

STORAGE RAPHI 5 
"A"CHAIN 'H" CHAIN IBM CARD COlE 

BCD BC. BC 0 81 NARY BCD BINARY BCD BINARY BCD BINARY BCD BINARY 
ByTE 

C BAS 42. C BAa 421 

!XXI !XXI 0001010 1001010 1 Blank g Blank g Blank g Blank g Blank 
!XXI 001 I !XXI 001 o !XXI 001 I I I I I I I I I I 
!XXI OlD I !XXI 010 o !XXI 010 2 2 2 2 2 2 2 2 2 2 
!XXI 011 o !XXI 011 I !XXI 011 3 3 3 3 3 3 3 3 3 3 

::~ ~::~ ~::~ ~ 4 ~ ; 5 ; ; ; ; ; ; 
!XXI 110 o !XXI 110 1000110 6 6 6 6 6 6 6 6 6 6 
!XXI III I !XXI III 0000 III 7 7 7 7 7 7 7 7 7 7 
001000 1001 !XXI 0001000 8 8 ~ ~ 001001 0001001 1001001 9 9 ~ ~ ~ 8 : : 9 
001010 0001 OlD' 0010 000 :b 1 t 11 '*' 11 * g 8-2 0 
001011 1001011 0001011 # # = = # # = = 8-3 8-3 
:101100 0001100 1001100 • II • • , ,-. ,-. 
001101 1001101 0001101 , Blank Blank Blank Blank 8-5 8-5 
001 110 1001110 0001110 > > > > 
:101 III o 001 III 1001 III v'TM v' v' ..; Bialik Blank Blank Blank 8-6 8-6 

Blank Blank Blank Blank 8-7 8-7 
OlD 000 I 0 110 000 I 110000 & ~ + + 
010001 I 1110001 0110001 A A I 
010 OlD II 110 OlD o IlO 010 B S B S 
010 Oil 0 lID Oil I ua Oil C T C T 

& 

'*' + * :~-I !-< 
A I A / 0-1 
B S B S 12-2 0-2 
C T C T 12-3 0-3 

I 010 100 IIlO 100 OliO 100 D U D U 
OlD 101 0110 lDl I liD iOl E V E V 

D U u U :~:; ! ~:; E V E I V 
OlD liD o 1lJ IlJ I 110 110 F W F W F W F W 12-6 0-6 
010 III I 110 III 0110 III G X G X G X G X 12-7 0-7 
011 000 I III 000 Dill 000 H Y H Y 
011 001 o III 001 I III 001 I -t I ii 

H Y H Y :~:~ ~-8 
I ii I ii 0-9 

Oll OlJ Dill 010 I III 010 ? :I: ? :I: 
Oil 011 i 1111 011 o 111 Oil , , 
Oll 100 o ll1100 I III 100 a .,. 

~ 
I 

Oll 101 I III lDl 0111101 [ ~ ry-. 

& -1: + .f 12-0 0-8-2 , 12-8-3 0-8-6 
)2 

B:ank B:ank :~:::; I ~::; Blank Blank 
OlillO lll1ll0 o lllllO < '\ <: '\ Blank Blank Blank Blank 12-8-6 0-8-3 
Oll III 0111 III I llllll *GM *'" * .... Blank Blank Blank Blank 12-8-7 0-8-7 
100 000 lllllJ \JW U IIlIJ \JW -
100 001 0100 001 1100 001 J J J J 

-
::-1 I ::-1 J J J J 

100 010 0100 OlD I 100 010 K K K K K K K K 11-2 11-2 
100 011 1100 011 0100 Oil L L L L L L L L 11-3 11-3 
IIlIJ IIlIJ I U JIlIJ JIlIJ I JIlIJ JIlIJ M M M 

~ 100 101 1100 101 0100 101 N N N ~ 
M M M :::; :::; N N N 

100 110 1100 110 0100 llO 0 0 0 0 0 0 0 0 11-6 11-6 
100 III 0100 III 1100 III P P P P P P P P 11-7 11-7 

:~::: I ~ :~::: ~:~::: 
Q Q 

~ 
Q 

R R R 
Q Q Q Q 11-8 11-8 
R R R R 11-9 11-9 

101 OlD 1101010 o lDl 010 I I I I - 11-0 11-0 
101 Oil o lDl 011 IlDIOll $ $ $ $ $ $ $ $ 11-8- 11-8-
101100 1101100 010111)( . . . . . . . . 11-8-4 11-8-4 
100lDi o lDIIOI I lDl lDl J J J J Blank Blank Blank Blank 11-8-5 11-8-5 
101 110 o lDIIIO 1101111 ; ; ; ; Blank Blank Blank Blank 11-8-6 11-8-6 
1011ll 1101 III o 101111 " .0 .0 .0. Blank Blank Blank Blank 11-8-7 11-8-/ 
110000 I OlD !XXI 1000 01)( Blank & Blank + Blank & Blank + Blank 12 
llO 001 o OlD 001 1010 001 I A I A 
110010 0010 010' 1010011 S B S B 

/ A I A IH 12-1 
S B S B 0-2 12-2 

lIU ul I UW Ull I U ~JU UII T 
~ ~ ~ 110100 0010 100, I DID lOll U 

110101 I 010 lDI' 0 010 101 V E V E 
~ ~ ~ ~ ~~ :~:~ 
V E V E 0-5 12-5 

110110 10lD1I0] 0010110 w F W F W F W F 0-6 12-6 
lIU HI U UJU IH.I I UW HI 

~ ~ ~ ~ III !XXI 0011 !XXI I I 011 !XXI 
III 001 I 011 001 I 0 011 001 Z I Z I 
III 010 I 011 010 0 011 010 tRM ? t ? 

~ ~ ~ ~ , ~~ :~:~ 
z I Z I 0-9 12-9 
t & ~ + 0-8-2 12-0 

III 011 0011 011 i' I Oll 011 , i 1U 100 I 011 100 I 0 Oll 1011 11 I 
1U 101 o Oll iOl, i I 011 101 ~ C ~ C 
1U 110 o 011 110 0 011 110 " < " < 

, 
Xl ( I I~::~ :~:~~ 

Blank Blank Blank Blank 0-8-5 12-8-5 
Blank Blank Blank Blank 0-8-6 12-8-6 

lUI. o UII I -Nt * ... ! I Blank Blank .. Blank l Blank ~ ~ 
"9"COOE "5'COOE "'''·CCDE "4' ARRANGEMENT OM "ARRANGEMENT MA' ARRANGEMENT • H~ARRANGEMENT 'H"CODE 

-• CORE STORAGE -!XXI !XXI on READ 

( 

September 1963 Restricted For IBM Use Only 

Form X22-6696-1 

Printed in U. S. A. 

" 9";709,7090,7094 

Storage Code 

" 5 11;;:.705,7080 and 

BCD Magnetic 

Tape Code 

14''''1401,1410,1414 
Storage and 

Buffer Code 

'H''=Standard 64 

" 

, 
Character IBM 

Card Code 
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SYM NUMERIC 

TRA 0020 
TRCA 0022 
TRCB -0022 
TRCC 0024 
TReD -0024 
TRCE 0026 
TI!:FA 0030 
TEFa -0030 
TEFt 0031 
TEFD -0031 
TEFE 0032 
TCOA 0060 
TCDe 0061 
TCOt 0062 
TCOD 0063 
TCOE 0064 
TSX 0074 
TZE 0100 
TNZ -0100 
TPI. 0120 
TMI -0120 
TOV 0140 
tJPV 0200 
VL'" 0204 
OVP 0221 
veP 0225 
Fep OZ41 
OFOF' -0241 
FMP 0260 
UFM -0260 
DFMP 0261 
FAD 0300 
UFA -0300 
DFAD 0301 
FSB 0302 
UFS -0302 
DFSB 0303 
ANA -0320 
CAS 0340 
LAS -0340 
ACL 0361 
ADO .0400 
SUB 0402 
HPR 0420 
CLA OSOO 
CAL -0500 
ORA -0501 
CLS 0502 
XEC 0522 
LXA 0534 
LXO -0534 
LAC 0535 
Loe -0535 
ReHA 0540 
RCHB -0540 
LOLB -0540.1 
RCHC 0541 
LOLe 0541.1 
RCHO -0541 
LOLO -0541. 1 
RCHE 0542 
I.DL..E 0542.1 
1.0Q 0560 
ENB 0564 
STZ 0600 
5TQ -0600 
5TO 0601 
SI.W 0602 
STA 0621 
STD 0622 
STL -0625 
SXA 063" 
sxo -0634 
SCHA 0640 
SCHB -06"0 
SORB -06"0. I 
SCHC 0641 
SDRC 0641,1 
SCHO -0641 
SORI) -0641. I 
SCHE 0642 

Page 

14 

INSTRUCTION LISTING-NUMERIC 
(All Option.) 

NAME F T 

TRANSFER X X 
TRANSFER ON REDUNDANCV CHECK. CHANNEL A X X 
TRANSFER ON REDUNDANCV CHECK. CHANNEL. B X I( 
TRANSFER ON RI!:DUNOANC V CHECK. CHANNEL C I( )C 
TRANSFER ON REDUNDANCV CHECK. CHANNEL. 0 X )C 
TRANSFER ON REDUNOANC Y CHe:CK. CHANNEL. E X X 
TRANSFER ON END OF F I I.E .CHANNEL. A )( X 
TRANSFER ON END OF F 1 I.E • CHANNEL B X X 
TRANSFER ON ENe OF F I L.E. CHANNEL. C X X 
TRANSFER ON END OF FILE. CHANNEL 0 )( )( 
TRANSFER ON END OF FILE.CHANNEL E )( X 
TRANSFER ON CHANNEL A IN OPERATION X X 
TRANSFER ON CHA~EL. B IN OPERATION X X 
TRANSFER ON CHANNEL C IN OPERATION X X 
TRANSFER ON CHANNIj!:L 0 IN OPERATION X X 
TRANSFER ON CHANNEL E IN OPERATJON X X 

~=~~~~~ ~oZ~~6 INPEX x X 
TRANSFER ON NO ZERO X X 
TRANSFER ON PL.US )( X 
TRANSFER ON M I NUS X X 
TRANSFER ON OVERFL.OW X X 
MUL.TI x X 
VARtAB TlPI.Y X 
DiViDE X X 
V~I~ X 
FL04TI )( )( 
DOUBLE x X 
FL.OATI x x 
UNNORM X X 
DOUBLE )( )( 
F X X 

FLOATING ADD )( )( 
SiaN FLOATJNG ADD X X 

FL.OATING SUBTRACT X )( 
UNNORMALIZED FI.OATING SUBTRACT X X 
DOUBLE PREC I S I ON FL.OA T J NG SUBTRACT X )( 
AND TO ACCUMULATOR X X 
COMPARE ACCUMUI.ATOR WI TH STORAGE X X 
LOG I CAL COMPARE ACCUM III J TH STORAGE X X 
ADO AND CARRY L.OG I CAL. wORD X X 
AOO XX 
SU6TRACT X X 

NO PROCEED 
AND ADD X X 
AND ADO L.OGICAL WORD X X 
ACCUMUI,..ATOR X X 

CLE AND SUBTRACT X X 
EXECuTE X )C 
L.OAO I NDEX FROM 
LOAD I NQEX FROM 
LOAD COMPI.EMEHT I N INDEX 
L.OAD COMPLEMENT TIN 1 NDEX 
RESET AND L.OAD )( X 
RESET AND LOAD )( X 
LOAD DATA REGIS X )C 
RESET AND LOAD X )( 
L.OAD OAT A REG I S LOOP. CHANNEl. C )()( 
RESET AND LOAD CHANNEL. 0 X )( 
L.OAO DATA REGISTER ANO LooP.CHANNEI. 0 X X 
RESET ANO L.OAO CHANNEL E )( )( 
LOAD DATA REGISTER ANO LOOF'.CHANNEL E X X 
LOAD MQ )( X 
ENABL.E FROM Y X X 
S TORE ZERO X X 
STORE MQ x )( 
STORE x )( 
STORE L. WORD X X 
STORE S x )( 
STORE ENT X )C. 
STORE I eTiON LOCATION COUNTER X X 
STORE I IN ADORESS 
STORE I IN DECREMENT 
STORE C A X )( 
STORE CHANNEL. B X X 
STORE DATA REGISTER.CHANNEL. B X X 
STORE CHANNEL. C X X 
STORE DATA REGISTER.CHANNEL C X X 
STORE CHANNEL. 0 X X 
STORE DATA REGISTER.CHANI'£L. 0 X X 
STORE CHANNEL. E x X 

__ tIIIaal ..... _ NaPia .. C...,...... 

D •• ~.DI ...... 
112 ........ RoU, WIdIiI PimlI, Haw Y_. 

INSTRUCTION LISTING-NUMERIC 

(All Option.) 

SYM NUMERIC 

SO~E 0642.1 
SSL.B ",:,0660 
SSL..C 0661 
SSL.D -0661 
SSLE 0662 
PSLB -0664 
Fl'SL-C 0665 
PSI".O -0665 
P$L.E 0666 
PAX 0734 
POX -073" 
PAC 0737 
poe -0737 
PXA 07!!54 
P)(D -07!4 
LBT 0760.000Dl 
peT -0760.0COOI 

NAME 

~~~ g~:g:gggg~ "C':"~"_",'":', 
EN!( 0760.00004 

~g~ g~:g:ggggi ·lQ::~~~:I~~u~,.~~~:~~ES 
OCT 0760.00012 
ACT 0760.0CO 14 

~~~A -g~:g:g~&~ ~"';'-=--'''~~''TES;';CI<'NNEC 
ROCA 0760.01352 
ET're -0760,02000 
Roce 0760.02352 
ETTe -0160.03000 
ROCC 0760.03352 
ETTO -076U.1J4000 
ROCD 0760.04352 
ETT! -0760.05000 
ROCE 0760.05352 
RDS 0762 
LL-S 0763 
LGL -0763 
ElSR 0764 
L.RS 0765 
L.GR -0765 
WBT 0766 
WRS 0766 
AL.S 0767 
WEF 0770 
ARS 0771 
REW 0772 
RUN -0772 
RQL -0773 
AXT 0774 
STR -1000 
TXI 1000 
RPIiI -1004 
TOOA -1060 
SF'M -1160 
TRT -1164 
TRP -1165 
VMA -1204 
CCS -1341 
MIT -1341.6 
PI.T -1341.7 
pcs -1505 
CAP -1510 
SI.P -1612 
SAC -162.3 
MSM -16.23.6 
MSF' -162:3.7 
TSI. -1627 
TMT -1704 
ICT -1760,00014 
SI.FA -1760.01501 
SI.NA -1760.01541 
PRO -1762 
SEN -1762 
eTR -1766 
PWR -1766 
TlX 2000 
TN)( -2000 
TXH 3000 
TXL -3000 

NOTES 
F - Repruenh an indirectly aclclreuabl. instructIon 
T - RepreMnts an inde)CGbl. Inltruc:tian 
N - Repreltlnts a number 1 to 6 
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INOEX 
IN INQ!:X 

F T 

x x 
x x 
x x 
x x 
x x 
x x 
xx 
x x x x 

x 
x • • • x • • • • x 
x • • • • • x • x • • • • • x 
X • • • • • • • 

x x 
'. x •• x' x ., ., 
.X 
XX 

PARITV X x .X x' XX .X 
ON COUNTER X : 

• X • • • • • 



( IBM 7070-7074 Data PrDcessing System 
Reference Card 

CORE STORAGE LOCATIONS WITH SPECIAL FUNCTIONS 

0001.0099 
0097 
0098 
0099 
0100 
0101.0103 
010' 
0105 
0106 
0107 
OICU 

0150.0159 
OICU+50 
0301.030. 
0351"()3S4 
0311.03" 
0321.032. 

S 
o 
I 
2S.U 
6789 

23., 
6719 

rIrnoo • 

IncI •• a..g words 01-99 
Priority addr ... word 
Tableloo.up Ind." value and found addr ... 
Adel,... of 729 t.p. priority ftnakt1l.UI word 
Priority IndkaNN' llora,. word 
IIIIdr0000k lWikheI 
Unlf.ncDrd priority It branch add,... 
Un ..... ecorcI priority • branch add, .. 
Inqufry.eantrol 1 priority, branch addNil 

~;"i8!m~l =:':t~'::'a!!d: 
C-1604 channel (1 .... ), U-129 'ape unit 1().9) n, ta,.· priority branch addr .... 
OI6CJ.OI991 72' lap. initial Jtatua word, 
79111 data mann.t final ....... word. 
7907 data chClllllei InItJerI statui word. 
1ro7 nor.al stackint latcb branch addr ... .. 
7907 ottefttkMI ,'ocld"g latch branch addr ... .. 

INITIAL STATUS WORD 

Sign of 729 .ope InItrucHon "",..,. 
Operation-fro. pot. :5 of illlfructian 
location + I of Instruction 
Add, ... In IMtrvcflon 

FINAL STATUS WORD 

Alwa.,. + 
Units d5g1t of prlortty branch addr ... 
COIIdltlon Cod~ 

~2Wr-
I. Ell 
2. QR 
3.5LII 
.. ill 
5. EOf 
f. EOS 
7. SQ. 

Lad core Iforag. location .... d by lOW 
Location + I of 101' ROW 

Int.rnBtlana) 8u.ID ••• M.chln •• CDrpDrBIIDn 
Data PrDc ••• nl DlylalDD 
112 E .. t PDat RDad, White P1alDa, N.w YDrlt 

". ...... 1. U.s.A. • .... X22006467 .. 3 

PRIORITY INDICATOR STORAGE WORD, 0100 

o 
I 
2 
3 
6 
7 
8 
9 

~.n ChCHI,e. 
O. OH • • _I.top IWitch at stop :: g:. ::..1::::~ a~t::= 

f" .. 1d Overflow: 
O. OH • ..... I.top IWitch at stop 

:: g~'I=/::: =:: a~tl= 
floating Point Und.rflow= O-OH; I-On 
floating Point Ov.rflowl O-OH,I-On 
High (compar.}t O-OH, I-On 

~a:J=r~r;~~ftl;~n 
Accumulator I Ov~ O-OH, I-On 
Accumulator 2 O .... rflowI O.OH, I-On 
Accumulator 3 Overfl~ O·Off,I-On 

PRIORITY MASK WORD 

IO-aftow priorfty, I-mask priority) 
72' tap. chllll ... 1 ". vnifI 0-9 
729 tap. chlHl ... 1 3, ""lis 0-, 
inquiry control group 2,ltafians 1·$ 
inquiry control group I, atoHont 1.$ 
72, tap. channel 2. valls 0.' 
72' taIM cIIannel 1. VIIIh 0.9 
U.1t rllCQrCl a 
Un .. r«Ord A 

Section 

09 

STORE AND ADD·TO·STORAGE CODES 

AU .tor. and add.ta-storag. cod .. can turn on lb. fI.ld-oy.,lIow indicatan 
-11. -21 •• -31 Zero Slorag. and Store Accumulator' ZSTI, 15T2, 15T3 
+ 12. +22. +32 Stor. Accumulator ., STI, ST2, ST3 ;:=: +~=: +~: ~~.~~~~:mf!:'=:1:';1Ignore Slon !1~:A~~~~~TD3' 
-18. -28. -38 Subtract Accumulator, from Slorao. SSI, SS2, SS3 
+19, +29. +39 Add to A~lOlute Storage from Accumulator' AASI, AAS2, AAS3 
Th ... codes can turn on the lign-cltanp Indicatorl 

STI, ST2. ST3 
ASI, AS2, AS3 
SSI. 5S2, 5523 

+12, +22, +32 Store Accumulator., 
+ IB, +28. +3S* Add 10 StoraO. from Accumulator ., 
-I S, - 28. - 3S* Subtract Ac:cumulator I from Storag. 
*Only If 1.11 than a full ward i. fleld·d.fltted 
The •• cod •• COMot tum on the .ig ... manp Indkalor= 
- II, - 21. - 31 Zero Storage and Store Accumutator I ZSTI, 15T2, ZST3 
-12, -22, -32 Store Digin from Accumulator' and Ignore Sign STDI, STD2, STD3 
+19, +29. +39 Add to Absolute StoraO. from Accumutator' AAS1, AAS2. AAS3 

DIGIT AND SIGN CODING 

Dig .. Va .... Sign Value 

0 I 2 3 • 5 6 7 8 9 

0 X X X . 
A - + 

I X X X X 3 6 9 

"f 2 X X X X 
..-... 0 X X 

"'.; L 

3 

6 

Character 

"an. 

Dar) 

GM ... 
&or + 
$ · 
~or( 

SM 

'"' -@o,l 

TM 

+0 
A 
I 
C 
D • f 
G 
H 
I 

-0 
J 
K 
L 
M 

" 0 
p 
Q 
I 
1M. 
S 
T 
U 
V 
W 
X 
V 
Z 
0 
I 
2 
3 • 5 
6 
7 
8 
9 
Delto4 
Alpha a 
NOTE$. 

X X X X "l 3 

X X X X 6 

7070-7074 CODING SYSTEMS 

Core Storage Cor. Storage 
2-Diglt I.Diglt Magnetic 

Alphamerlcal N"",errcal Co'" Tope 
Cod. Cad. Code .CD Code 

00 CA 
15 12-3 .. ClA821 
16 12-..... ..... 
17 12·5" C.A8 .. 1 
18 12-6-8 C.AS .. 2 
19 12-7·8 IAU21 
20 12 IA 
25 11·3-S 8821 
26 II· ... C .... 
27 11-5-8 8141 
28 11·6-8 8U2 
30 II CI 
31 ().I AI 
35 0·3" 1.821 
36 o.u CA" 
37 0-5·8 AS .. 1 
38 0·6-8 AU2 
39 0.7·8 CA"'21 ., 3.a C821 

" "8 .. 
47 5-8 C",1 •• 6-8 CU2 ., 7·8 U21 

60 12.0 11.82 
61 12-1 C.Al 
62 12-2 C.A2 
63 12-3 "'21 
64 12.- CBA' 
65 12.5 .1. .. 1 
66 12-6 • .442 
67 12·7 C.A .. 21 
68 12·8 C.A8 
69 12·9 .ASI 
70 11.0 CB82 
71 11·1 II 
72 11-2 82 
73 11-3 C821 
70 11-" •• 75 11-5 C141 
76 11-6 C142 
77 11-7 ."21 
78 II" 18 
79 11·9 CIBI 
80 0.2" CA82 
82 0·2 A2 
83 0.3 CA21 .. 0.. A' 
85 0·5 CA,I 
86 0-6 CA .. 2 
87 0.7 1."21 
88 ().8 A8 
89 0.9 CA81 
90 0 82 
91 I CI 
92 2 C2 
93 3 21 
to • CO 
95 5 .1 
96 6 .2 
97 7 C .. 21 
98 8 C8 
99 9 81 

11-7_8 C .... 21 
12·11 

X X 

X X 

...... 

I 
I 
1.5 

I 
I 
1.6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 • 7 

1. Cannat b. read into the I.M 7.500 Card Read.r, nOl' ar. th.., translated on output 
to the 7500 Card Punch. 7"00 Printer. 7900 Inquiry Station, or the CansoI. type. 
writer. 

2. ~a~::e~k =~~~I:n:'::.o .;,;!!~::-:, ':!:-tin~e!p:~::::d ::S~:od!' ~~Oi 
require special wiring. 

3. this code cannot be wired to r.ad or punch on the vall record equipment. 
... Generated by the sylt.m controls an write operation .. and not tra .... at.d on read 

operaHon .. Thll cord cod. (11.7-81 cannot b. enter.d through the 7500 Card Read.,. 
5. Th. tap. legMent mar. Write instruction (TSMI writ .. a Ilnole-character tape record 

that co ..... a condition six tape ftnalstatus word (.nd of .. gment-EOSI wh.n It I. 
,.ad, It it nat placed In cor •• torage. Howevet, the tape seoment mar. can be read 
into core storage 01 a character within a tope record having a length of flve or more 
character .. Aha, the tape .egment mar. can be written from core ltorage a. part 
of a tape record. 

6. Th. top. mort: I. handled the some a. the tape segment mark. 
7. Only the num.roll 0 through 9 and special characters +. -. and alpha can be read 

In the 7501 Consol. Card Read .... The 7500 Card Read ... does not read the 12-11 
alpha punch. 

S. Note that no .walid (nontran.latablel 2-dlgit combinatlans are included. Any Invalid 
2-d1SIt comblnatlgn in core .twase would b. ",rltt ... on tape as a check IC) bit. 
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... 
u 
Z ... 
:::) 

2 
lit 

U z 
! 
~ 

... 
U 
Z ... 
:::) 

2 
lit 

U 
iiO 
i 
:::) 

z 

lit ... 
o o 
u 
o ... ... 
Z ... 
~ 
:::) 
C 

Section Area Page 
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7070-7074 Data Processing Syetem 
Reference Card 

Operation Codes 

Ai + 14,24,34 AI.. + 17 AAS' + 19,29,39 AS, + 18,28,38 NOP - 01 

1+01 IAL+60 IAS,ICI+51 ICX-43 IDCA.IDCL+60 IDX-.9 PC, PCI + 55 PDC', 'DCUA, PDCUI, PDC'R, .DCU + 93. 94, 96. 97. PI + U 
'1M, PTR, PTRA, PTRR, 'TSI, 'TSP, 'TlM, PTW, 'Twe, PTwaf ,TWZ + 81,82; 1&-4' IE5+61,62,63 I.V+41 IH-40 I'X+49 IL+40 

ILX + 02 IMI - 10.20.30 IQL + 60 ISC - 03 ISf. ISN + 61.62. 83, 84 PTIN + 88 
63 ITL,IUL+60 IV#+ll,ll,31 IXM-44 IXN+44 IZI+l0, 
20,30 QLP - 62 QLN - 61 QR, QW + 54 

C# + IS, 25, 35 CItt. - 15 CD + 03 CSA, eSM, CI. - 03 IG-65 1$+65 

DeAN, DCLN - 61 DC', DCUA, DCUR, DC'., D - 53 DCAf, DCl. - 62 5, - '4,24, 34 SA - 17 IL - SO 
SI.S - so SM.V + 41 SMSC - 03 

SLI + 50 SLC - 50 $LCI + so 
SI - 50 SR, + 50 SRR - 50 DCU - 93, 94, 96, 97 

SRI, + SO SRS - so 5S, - lB. 28. 38 sri t- 12.22,32 lTD' - 12. 22. 32 
EAN - 57 ENA + 56 ENI + 57 ENS - 56 ESF, ESN + 61. 62, 63 TEF ± 81.82,83,8. TL. - 62 TLN - 61 TM. TR, TIA - 81,82,83. U Til 

±81,82,83,U TIN-8S TRI-81,82,83.84 TRU,TIW±81,8'2,83,U FA + 7" FAA + 77 FAD + 76 FADS - 76 FlU - 70 FlY + 70 
FD - 73 FDD - 75 FM + 73 FI + 71 fS - 7" 'SA - 77 FZA + 75 TSI - 81, 82, 83, U T5EL ± 81, 82. 83. U TIP - 81,82,83, U T5MD, 

HI + 00 HMFY + "1 HMSC - 03 HP - 00 

ITS, ITZ + 69 

LE+67 LEH+68 LL+66 

M + 53 MSA. MSM. MSP - 03 

+GO HI +01 I 
-GO HP -01 HOP 

+10 1%1 +11 IVI 
-10 IMI -11 ZI" 

+20 1%2 +21 IV2 
-20 1M. -21 zsn 

+30 1%. +., Iva 

-3D 1M3 -31 ZSTa 

+40 IL +41 @ 
-40 IH -41 II 

+SO ~ +51 (!) 
-50 -'1 

+60 0 HI ~ -60 -61 

+70 flV +71 '" -7. '"U -71 

+80 +81 8 -80 -81 

+90 +91 
-90 -91 

CD - 03, Sign Control 

- D3u30uxx CSA 
- 03u60uu CSM 
- 03xx90uu CSP 
- 03xx31 xxu MSA 
-03xx6bxu MSM 
-03xx91xxxx MS' 
- D3xxx2xxxx SMSC 
- 03xu3xux HMSC 
- D3xxx4xux BSC 

o +41,FI.ldOverftowControl 

+4buOuxx IFV 
+4bxx1x.xxx $MFV 
+4bxxlxxxx HMfV 

G) + 50, Shtft Control 

+50uul0u 51 1 
+50xxxx2Qxx sa 2 
+ SOuu30u 5R 3 
+50uullu SRI 1 
+ 5Ouu2bx SRI 2 
+ 5Cbux3bx 511 3 
+50uxxI2xx SL 1 
+ SOuxx22u SL 2 
+ SOuxx32u SL 3 
+50uxx13u SLC 1 
+ 5Oxxxx23xx SLC 2 
+50uu3bx SLC 3 

+" ILX +0. CD 

-02 -01 (!) 
+12 5" +13 IAl 
-12 SIDI -13 151 

+22 In +21 IA. 
-22 STU -23 152 

+32 ST3 +3. IA. 
-32 STD3 -3' zsa 

+42 +43 
-42 -4' ICX 

+52 +53 M 

-52 - .. D 

+62 ~ +63 (!) 
-62 -6' 

+72 +73 'M 
-72 -71 OD 

+1. ~ +13 ~ -8' -83 

H' +93 ~ -92 -9' 

o -sa, Coupl.d Shift Coafrol 

- SOxxxxDDxx SI 
- 50xxxxDbx SIR 
- SOxxxxD2u SL 
- 5Oxxxx03xx SLC 
- 5Oxxxxp4xx SIS 
- SOxuxp5xx SLS 
- 5Oxxxxp6xx SIS 
- 5Ouxxp7xx $15 

o + :!;.:rh:~hCh:n~:ii.!'.~n 
+51J(xoOxxxx lAS 
+5hxc1xux ICI 
+Slxxd2xxxx IDCI 

o + 54. Inquiry Control 

+ 54xx .. Oxxxx QI 
+ 54xxqbxxx QW 

o +60, Stacking L .. ch T •• t 

+60xxOOxxxx IAL 

+60 ... I .... ~ IUL +6DxxOb,xxx 

+:::~:.:::: IQL 
+6DxxlOxxxx 

to In 
+60xx49xxxx 
+60xxldxxxx IDCL 
+60xx9dxxxx IDCA 

TSK,TSLD ± 81,82,83,84 TSM, TW, TWC, TWR, TWZ- 81', 82, a3,84 TYP+69 

UL' - 62 ULN - 61 UP, UPIV, UI, US, UW, UWIV + 69 

XA+"7 XL+45 XLlN-"8 XS-"7 XSN+"a XU-"5 XZA+,,6 
XZS - "6 

ZA#+13,23,33 ZAA+16 ZSI-13,23.33 ISA"":"16 ZSTI-II,21.31 

+04 +05 
-04 @ -05 

+14 Al +15 Cl 

-I' 11 -15 CA 

+.4 A2 +25 C' 
-24 12 -25 

+34 A3 +15 c. 
-34 53 -35 

+44 IXN +45 XL 

-44 IlIM -4' XU 

+54 @ +55 PC 

-54 -so 

+64 PI +65 as 
-64 -65 IG 

+74 fA +75 fIA 

-74 PI -75 'DD 
+84 8 +85 
-14 -85 

+94 ~ +95 PDS 

-94 -95 DAI 

(!) +61, +62, +63 ElecfItonlc 
Swlkh Control 

+6lJU1oOexxxx IES 
+6gJUlo l.xxxx UN 
+6gxx2e;xxxx ESF 
+6IlUl3exxxx ISN 
+6Ixx4exxxx ISF 

o -61 Stocklnl L.lch Set 

=:~::~::::} ULN 
-61xXD3xXXX~ _ 61xx04xxxx QLN 
-61xxl0xxxx 

10 TLN 
-6bx49xxxx 
-61xxlelxxxx DCl.N 
-6lxxfdxxxx r.tCAN 

G!> -62 Staddnl Latch R .... 

- 62"'01xX"'~ ULP - 6b,xD2xxxx 

: :~:::::::: QLF 
-62Kxl0xxxx 

to TLf 
- 62xx49xxxx 
....: 62xxldxxxx DCL. - 62xx''' ___ • DCAF 

+06 +07 
-06 -07 

+16 IAA +17 AA 
-16 ISA -17 SA 

+26 +27 
-26 -27 

+36 +37 

-3' -37 

+46 lIlA +47 XA 

-46 XZS -47 XS 

+56 INA +57 INI 

-56 IHS -57 IAN 

+66 LL H7 LI 

-66 -67 

+76 fAD +77 'AA 
-76 'ADS -77 PIA 

+86 +&7 
-86 -87 

+% ~ H7 ~ -96 15 -97 11 

@ +69 Unit R.cord Control 

us 
UI 

+69Jlx.Oxxxx 
+69XJls1xxxx 
+69xx.2xxxx 
+69xx.3xxxx 
+69XJl04xxXJl 
+69xx4bxxx 
+69xxtox ••• 
+69x"lx.xx 

UW-UP 
UWIV_UPIV n, 
UI-CONSOLE 
ITZ 
ITS 

@ HI. +12. + ... H4 'riority 
Tope Control 

+lcxxt1xxxx PTI 
+lcxxt2xxxx PTII 
+Iuxthxxx PTW 
+lcxxt4xxxx "WI 
+lcxxt5xxxx PTWZ 
+lcxxt6xxxx PTWC 
+lcxxt7xxxx PTSF 
+Icxxtlxxxx pnl 
+lcxxt9xxxx PTIA 
+lcxxtOxxxl 'TM 
+lcxxtDxxxS PUM 

@ -11. -12, -13, -14 , .... 
Control (non_priority) 

- luxtbxxx TI 
- Icxxl2xxxx TRIt 
- Icxxtaxxxx TW 
-lcxxt4xxxx TWI 
- Icxxl5xxxx TWZ 
- Icxxt6xxxx TWC 

+08 +09 
-08 -09 

+11 All +" Mil 
-II lSI -19 

+.8 AI2 +29 AAS2 
-28 1S2 -29 

+31 An +39 AAsa 

-.1 lSa -39 

+41 XIN +4. IIX 

-41 XLIN -4' IDX 

+58 +59 
-58 -59 

+61 LlH +69. @ 
-68 -69 

+78 +79 
-78 -79 

+88 ""H +89 
-88 n" -89 

H& +99 
-98 -99 

- Icxxthxxx TIP 
-Icxxtlxxxx TSI 
-lcxxt9xx.. TIA 
-lcxxtDxxxO TSEL 
-lcxxtDxxxl TM 
- IcxxtDxxd TIW 
-lcxxlOxxx3 TRU 
-lcxxtDxxx4 Til 
-lcxxtDxxxS T5M 
-lcxxtDxxx6 TSK 
-lcxxlOxxx7 TEP 
- IcxxtOxxxl TSLD 
- IcxxlOxxx9 TSHD 

e +'3. +94. +96. +97 
Prlorlly 7907 Control 

+9h.xl xxxx PDCP 
+9hxx2xxxx 'DCUA 
+9hx:dxxxx PDCUI 
+'hxx4xxxx PDCPI 
+9hxx6xxxx PDCU 

@ -;toiJ:~t;.M~~!~lo'IIYI 
-9hxxlxx_x DCP 
- 9hxdxxxx DCUA 
- 9hxdxxxx DCUR 
- 9hxx4xxxx DC'I 
- 9hxx6xxxx DCU 

@ +ra:.:!.11110n.1 SI!It'o •• 

+04xxOxxxxx lASS 
+04xxlxxx_x ASSN 
+04xx2xxxxx ASSF 

LEGEND d -7907 channel 11-'1 h-7907 chonnel= 3-chl 
" ... 2.6-3.7-" 

q - inquiry control group 11·21 
I-unlt-record synchronizer (1.3) 
I-lope unit (0·9) . 

a - alteration switch (1·"1 
c -729 tap. chann.1 11-"1 

September 1963 
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TIrn~ 7080 Data Processing System 
Reference Card • 

Printed in U.S.A. 

CODE 
INSTRUCTIDIl MNEMONIC DP BIT CARD 

Add ADO G mom 12-7 
Add Addr to Mem AAM @ 000 1100 4-8 
Add to Mem ADM 6 000 0110 6 
Blank Memory BLM 00 BLM $ 010 1011 11-3-8 
Blank Memory Serial BLM 01 BLMS $ 010 1011 11-3-8 
Comma 00 Set Start Point Count SPC 0011011 0-3-8 
Comma 02 Load Four Char LFC 0011011 0-3-8 
Comma 03 Unload Four Char UFC 001 1011 0-3-8 
Comma 04 Load Stor Bank LSB 001 1011 0-3-8 
Comma 05 Unload Stor Bank USB 001 1011 0-3-8 
Comma 06 Enter Interrupt Mode ElM 0011011 0-3-8 
Comma 07 Leave Interrupt Mode LIM 001 1011 0-3-8 
Comma 08 Ten Character Transmit TCT 001 1011 0-3-8 
Comma 10 Enable Indirect Address EIA 0011011 0-3-8 
Comma 14 Transfer to Interrupt Prog. TIP 0011011 0-3-8 
Comma 15 Leave Interrupt Prog. LIP 0011011 0-3-8 
Compare CMP 4 100 0100 4 
Control 0000 Tum off 1·0 Ind. 10F 3 000 0011 3 
Control 0001 Write Tape Mark WTM 3 0000011 3 
Control 0002 Rewind RWO 3 000 0011 3 
Control 0002 (01) Rewind and Unload RUN 3 000 0011 3 
Control 0003 Tum on 1-0 Ind. ION 3 000 0011 3 
Control 0004 Backspace BSP 3 000 0011 3 
Control 0004 (01) Backspace File BSF 3 000 0011 3 
Control 0005 Supp print or punch SUP 3 000 0011 3 
Control 0009 Skip Tape SKP 3 000 0011 3 
Control 1m (12) Enable Compare Backward ECB 3 000 0011 3 
Control Illl (13) Channel Reset CHR 3 000 0011 3 
Control xxX)( (14) Enter 7080 Mode EEM 3 000 0011 3 
Control XXll (15) Leave 7080 Mode LEM 3 000 0011 3 
Control 0037 Set Density Low SOL 3 000 0011 3 
Control 0038 Set Density Higil SOH 3 000 0011 3 
Divide DIV W 101 0110 IJ.6 
Lengthen LNG 0 m 0100 12-4 
Load LOD 8 100 1000 8 
Load Address lOA # 100 1011 3-8 
Multiply MPY II 101 0101 0-5 
No Operation NOP A m 0001 12-1 
No Operation, Comma (m CNO· , 0011011 0-3-8 
Norm and Tr m X 001 om 0-7 
Read 00 RC Y 001 1000 0-8 
Read 01 Forward Space fSP 'If 001 1000 0-8 
Read 02 Read Memory Address RIM: y 001 1000 0-8 
Read 03 Sense Status Trigge, SST y 001 1000 0-8 
Read 04 Control Read eRD y 001 1000 0-8 
Read 05 Read Memory B~ RMB y 001 1000 0-8 
Read while Writing RWW S 001 0010 0-2 
Receive RCV IJ 001 0100 0-4 
Reset Add RAD H 1111000 12-8 
Reset Subtract RSU Q 010 1000 11-8 
Round RHO E 011 0101 12-5 

--CODE--
SPECIAL CHARACTERS BIT CARD 

& o 11 0000 12 
, o 01 1011 0-3-8 
tI o 11 1100 1248 
0 o 00 1010 0 
I> 1 11 mo None 

Blank 1 01 0000 None 
Drum Mark or 
Storage Mark (in storage) o 00 0000 None 
Card Reader Storage Mark None 12-147 
Group Mark o 11 1111 12-5-8; 12-7-8 
Record Mark + 1 01 1010 0-2-8 

0 o 11 1010 12-0 
1 10 1010 11-0· 

1080 Compatibility Chart 

Medl 
705 I 
705 II 
705 III 
705 III 

785 I~I 
Switl:b 

ON 
ON 
OfF 
OFF 

40. 
Switl:b 

OFf 
ON 
ON 
OFf 

Program 
WrIP Arl.d 

20K 
40K 
40K 
BOK 

X22-6561-1 

INSTRUCTION MNEMONIC 
Select SEl 
Select (SeI6001 Reset WTC Trigger) 
Select (SeI6002 Reset SAR 8 Trigger) 
Send SNO 
Set Bit Alternate SB 07 'SBA 
Set Bit 1 SB09-14 SBN 
Set Bit Redundant S808 SBR 
Set Bit 0 SB 01-06 SBl 
Set Left SET 
Shorten SHR 
Sign SGIt 
Stop HLT 
Store ST 
Store for Print SPR 
Subtract SUB 
Transfer TR 
Transfer Auto Restart (lRS 09) TAR 
Tr Sw A On 0911 (lRA 01) TAA 
Tr Sw B On 0912 (lRA 02) TAB 
Tr Sw C On 0913 (lRA 03) TAC 
Tr Sw 0 On 0914 (lRA 04) TAD 
Tr Sw E On 0915 (lRA 05) TAE 
Tr Sw F On 0916 (lRA 06) TAF 
T r Non-stoo Sw (lRA 07) TNS 
Tr and Store location Ctr (Tr 01) TSt 
Tr Any TRA 
T r Read-Write Check (lR 12) TRC 
Tr Equal TRE 
Tr Higr, TRH 
T r Instr Check (lRS 10) TIC 
Tr Machine Check (lRS 111 TMC 
T r O'flow Check (lRS 141 TOC 
Tr Plus TRP 
Tr Ready (lRS 01) TRR 
Tr Echo Check (lRS 13) TEC 
Tr Sign Check (TRS 15) TRS 
Tr Signal TRS 
Tr Sync Any (lRS 03) TSA 
Tr Transmission Check (lRS 02! TIC 
Tr Zero TRl 
Tr Zero Bit TZB 
Transmit TMT 
Transmit Serial (lMT 01-15) TMTS 
Unload UNL 
Unload Address UtA 
Write 00 WR 
Write 01 (Dump Memory) OMP 
Write 02 (Set Record Counter' SRe 
Write 03 (Set Control Condition) sec 
Write 04 (Control Write) CWR 
Write 05 (Write Multiple Control) WMC 
Write Erase 00 WRE 
Write Erase 01 WRE 

tnpat.Output Units 
Csrd Readers 
Console Cant 
Reader 
754, 760, and Tape Units 
Card Punches 
Printers 717 

720-730 
Typewriter 
Real Time Clock 
TRC Tape Units 
Alteration Switches 
Channel Tape Units 

CODE 
OP 
2 
2 
2 
/ 
% 
% 
% 
% 
8 
C 
T 
J 
F 
5 
P 
1 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
L 
K 
0 
0 
0 
M 
0 
0 
0 
0 
0 
0 
N 

9 
9 
Y . 
:R 
.I! 
,R 
II 
II 
R 
Z 
Z 

0100-0199 

0100-0109 
0200-0299 
0300-0399 
0400.()499 

02x4 
0500 
0501 

0600-0699 
0911-0916 
2000-2999 

or 0200-0299 

Collatinl Sequence 

Section_ Area 

09 21 

BIT CARD 
100 0010 2 
100 0010 2 
100 0010 2 
001 0001 0-1 
1011100 0-4-3 
1011100 0-4-8 
101 1100 0-4-8 
1011100 0-4-8 
m 0010 12-2 
0110011 12-3 
101 0011 0-3 
010 0001 11-1 
011 0110 12-6 
000 0101 5 
010 om 11-7 
100 0001 1 
1100110 11-6 
011 1001 12-9 
011 1001 12-9 
011 1001 12-9 
011 1001 12-9 
011 1001 12-9 
011 1001 12-9 
011 1001 12-9 
100 0001 1 
011 1001 12-9 
1100110 11-6 
110 0011 11-3 
010 0010 11-2 
110 0110 11-6 
110 0110 11-6 
110 0110 11-6 
010 0100 11-4 
110 0110 11-6 
1100110 11-6 
110 0110 11-6 
1100110 11-6 
110 0110 11-6 
1100110 11-6 
1100101 11-5 
m 1011 12-3-8 
000 1001 9 
000 1001 9 
100 om 7 
110 1100 11-4-8 
1101001 11-9 
1101001 11-9< 
110 1001 11-9 
110 1001 11-9 
110 1001 11-9 
110 1001 11-9 
101 1001 0-9 
1011001 0-9 

Blank 'l:II>" $ *-/, % #@liA-loJ-RtS-ZQ.9 

Check Indicators 

Instruction 
Machine 
Read/Write 
Record Check 
Overflow 
Sign 

0900 
0901 
0902 
0903 
0904 
0905 
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7. CEIlTUL STOIIASE 

r---------------, 
I Char 7 S~M 5 .. : 

:BHAI I:: I~ I A~U I: _-7~---f--...LJ:I---I---If---;.;--.....:I---;;:;----1 
: I'" 
1 ANY 00902 Ace I ':I---hn-l-r-rr+--I---+--"';':"'--I---:-:---I 
1 Rd-W, 0 1 

I Low 00905 00901 Aux I· 
: Camp Sign Mach ( .. ) : 

I 1 High 00904 00900 Ace 1 
I Camp Ovflw Instr (-) I Word 
L _______ , _____ J 

'~----------------~ 
Word 3 WOld 2 Word 1 

Chonnel Word Set 

Disk Storlie Orders 

0111111 ....... Ie 
Can 

No Operation DNOP 
Release DREl 
Eight·Bit Mode DEBM 
Six-Bit Mode DSBM 
Seek DSEK 
Prepare to Verify -Single Record DVSR 
Prepare to Write Format DWRF 
Prepare to Verify - Track with No Addresses DVTN 
Prepare to Verify - Cylinder Operation (Optional 

Feature) DVCY 
Prepare to Write Check DWRC 
Set Access Inoperative USAI 
Prepare to Verify - Track Operation DVTA 
Prepare to Verify -:- Home Address Operation DVHA 

September 1963 

I Interrupt I 
I Program I 
I Status I 

Interrupt Word 

nrn~ 

Channels 20,21,22,23, 
44,45,46,47 

Channel. 40,41 

• ..."..6 .... ,1 8a""", Mlchill •• C.rp .... tloa 
D ... 'roll ••• lnl IHwl'itla 
112 II" h.t a ••• , White PlaUtI, NI. York 

Onien 

No Operation 
End of Sequence 

.11MrIe 
Reserved Light 011 
Reserved Light On 

CIdt Check Light On 
00 Select 

I!rPertape Orders 

04 Select for Backward Reading 
DB Change Cartridge and Rewind 
09 Rewind 
80 Rewind and Unload Cartridge 
82 Erase Long Gap 
B3 Write Tape Mm 
84 Baclupaoe 

Backspace File 
85 Space 
86 Space File 
87 Change Cartridge 
88 Unload Cartridge 
89 File Protect On 

Restricted For IBM Use Only 

1I .... 1e .11IItIIC 
CIIII CIIII 

HNOP 00 
HEOS 01 
HRLF 02 
HRlN 03 
HClN 05 
HSEl 06 
HSBR 07 
HCCR 28 
HRWD 30 
HRU.N 31 
HERG 32 
HWTM 33 
HBSR 34 
HBSF 35 
HSKR 36 
HSKf 37 (, HCHC 31 
HUM. 39 
HFPN 42 



('-

Not,s: 
1. F = Indirectly Addreuable 'nstructlon 
2. T.. Indexabl. INtru~tion 
3. c .. 01 to IOorAtoH 
41. u" Unit Address 
5. V "" Variable 
6, n" A number from 1 to 6 

m~oo R.f ... nce Card 

INSTRUCTION LISTING - ALPHABETIC 

Alpho Octol CPU Alpho ectal CPU 
Code. Cad •• F T Cycle. Code. Code. F T Cycles 

.c'- 0361 X X 2 ,-'-S 0763 x V 
ADO 0400 X · 2 '-NT -0056 3 
ADM 1;1401 X x 2 '-OS 07 .. · V 
''-S 0767 · V LSNfiI -0760aOOOIO · 2 
ANA -0320 X · 3 LT. -076000000'7 X 2 
ANS 0320 X x . LXA OS3. 2 
ARS 0771 x V LXO -053. 2 
AXC -077. , - -ozoo x x 2.1. 
'XT 077II1II , ,",v 0200 · · 2.1. 
SSFe -0764Q(:c2uu X 2 .SE -076011 X • SSAe 0764I1~ciuu x 2 NOP 0761 2 
SUe 07601l':cOOO X . NZT -0520 x x • CAL -0500 x X 2 OA' 0043 , 
CA. -Q114 2 •• OFT 0.4. X X · CAS OlAo X X 3 ONT 0.4. X X · CHS 0760QOOOOZ X 2 "A -0501 · X 2 
CLA 0500 X X 2 OOS -0602 · x 2 
CL. 0760000000 x 2 OS, 04.2 x · 2 
eLS 0502 x · 2 PAC 0737 , 
COM 0760000006 x 2 PA' 0044 , 
COO -cIS. 2 •• PAx 07lA , 
CV. 0114 2 •• P.T -0760aOOOO I x 2 
OCT 0760aOOOl2 x 2 POC -0737 , 
OVH 0220 X x 3.14 PO, -073. , 
OVP OZ21 X X 3.14 P'A -0046 , 
ECTM -Q760000006 X 2 PS, 07600 X 2 
l!f"TM -0760000002 X 2 PXA 075. , 
EN. 0564 X X 2 pxO -O7~ , 
EN< 0760000004 X 2 RCoc Ol6ZacC32I x 2 
,OA 0.3.12 X x 3 ACHA 0540 X · 3 
£5101T -0021 x x , ReHa -0.$"0 · x 3 
ESTM -0"60aOOO05 x 2 ACHe ... , x x 3 
ET. 0760aOOOOl x 2 RCHO -05". x x 3 
e;TTe -0760ac~OOo x 2 RCHE 0542 · x 3 
FAD 0300 X · 6.15 AiCHI"" -0"'-2 · · 3 
'A. 030" X x 6.15 RCHG 0543 · · 3 
FON 0.1'-0 x x 3.1'- RCHH .. 0543 x X 3 
FDP OZ"I x X 3.1" ACT 0760aOOOI" x 2 
FOP 0260 x x .101' ODee 0760acc352 x 2 F'" 0760aoooll x 2 ODS 07Wa x 2 ... 0302 X · 6.15 R!:lIIe 0772aecuuu x 2 
F50 0306 X x 6.15 OFT 005" 3 - 0"'0 2 O'A -00"'2 · HTO 0000 X · 2 AICc 0760acc350 x 2 
"A 00"1 , 

O'L -0057 , 
"L -0051 , 

0'0 0057 , 
"0 0051 , o,s 0"45 · x 2 
liS 0""0 X X 2 "'0 0760aQOOI0 x 2 
'OT 0760aOOO05 X 2 RNT 0056 3 
LAC 0535 2 RPRe 0762ace361 x 2 
LAS -0.3"0 X X 3 .... -0773 X V 
... T 0760aOOOOI x 2 ASCA 05"0 X x 3 
..,CHA aS"", x X V AseB -05'-0 x x 3 
LCNO -05"'4 x x V ASCC 05". X X 3 
,-CNt 0""5 x x V ASCO -0""'1 x x 3 
LeNt -05"5 x · v ASC;E, 05'-2 X X 3 
LCNE as". x · V ASCF -OS"Z X X 3 
L<HF -05". x · V ASCG OS"3 · x , 
LCHG OS"7 X x V AS(!;H -05"3 x X , 
LCNN -05"'7 x X V ATae 0761acczuu x 2 
LOC -0535 2 AToe 076,2gCCZUU · 2 
LO' 0""1 X X 2 OUNe -0772accuuu x z 
LOO 0560 X x 2 SON -0"00 X x 2 
LFT -0054 3 SCH'" 0640 X X 2 
LFTM - 0760aOOOO" x 2 SCHe -06"0 x x 2 
LGL -0763 X V SCNt 0.'-, X X 2 
LGR -0765 x V SCHO -0641 x x 2 

Section 

09 

7090 Codas 
X22-06682 
Print.d in U.S.A. 

INSTRUCTION LISTING - At.PHABETlC 

Alpha ectal CPU Alpho eclal CPU 
C .... , Code. F T Cyel" Cad .. C ..... F T Cyel., 

SC'" 06"2 x x 2 TeOH 0067 x X 2 
SCHF -06"2 X x 2 rEFA 0030 x X 2 
SCHO 0643 X X 2 TEF'B -0030 X X 2 
SCHH -06"3 X X 2 TEF'C 0031 X · 2 
SOHe 01'76ac:C:2uu 2 TEYO -OO:u x x · SOLe 0776accZuu 2 TEFE 0032 X X • 
S'L -0055 , TIEFI"" -0032 X x 2 
S,O 00 •• , TEFG 0033 X X 2 
SLF OlOoaOOI"O X 2 T""H -0033 x x 2 
s ..... 07601l001"n x 2 TIF 00"6 x x 2 
SLQ -0620 X x 2 TID 00"2 X x 2 
$'-Te -07601l0014n x 2 Tlx 2000 2 
,LW 0602 X X 2 TLO 00"0 X x • sPAn 0760ac:e3nn x 2 TM' -0120 X X , 
$Pr< 0760ace360 x Z TNO -01"'0 X X , 
sPun 0760ac;e34n X Z TNX -2000 2 
55. -0760aOOO03 x 2 TNZ -0100 X x 2 
SSP 0760aOOO03 x 2 TOV OUO X X , 
STA 0621 x x Z TPL 0120 X x , 
5TCA 054" V TQO 0161 . X , 
STC8 -Q5." V TOP 0162 x X , 
STeC 0545 V T'A 0020 X x , 
STeO -05.5 V TACA 0022 . x 2 
STCe: 05"6 V TAce -00Z2 x · 2 
STCF -0546 V TACe 002" x x 2 
STCG 05"7 V TACO -OOZ" X x 2 
STeM -05.7 V TACE 00Z6 x x 2 
STO 0622 X · 2 TACF -00Z6 x x 2 
ST' 0604 X X 2 TOto 0027 x x 2 
STL -062!!i X X 2 TACH -0027 X x 2 
STO 0601 X · 2 TSX oon 2 
STP 0630 x x 2 TTO OOZI X · , STO -0600 X X • TXH 3000 • STO -1000 2 TX' 1000 2 
STT 0625 x X • TXL -:)000 2 
5T, 0600 x X 2 TZE 0100 x x 2 
sua 0402 X X 2 UA. -030" X x 5.10 
SWTn 0760aOOl6n X 2 uFA ·0300 x X 5.10 
S'A 06" 2 UF. -C260 X X 2.13 
SXO -0634 2 .... S -0302 x X S.' 
TCNA -0060 X x 2 us. -0306 X • 5.11 
TCNO ~OO61 x x 2 VOH 022" X 2.1" 
TCNC -0062 X x 2 VDP 0225 x 2.14 
TCHO -0063 x x 2 .... 020" x 2.14 
TtHE -0064 x x 2 WEFc 0770ac:ezzu · • TCHF .. 0065 X X 2 ... e OlCtCtllcc~2 x 2 
TCNG -0066 x x 2 IIIPOC 0766acc361 • Z 
TCHN -0067 X X 2 ... ue 0766a-cc34 , X 2 
TCOA 0060 x x • WOS 0766 a X 2 
TCOe 0061 x x 2 WTBe 0766acc2'Uu X 2 
TeOC 0062 X x 2 wtoe 0766aec2'uu X 2 
TCOO ".3 x · 2 XCA 0131 , 
TCOE 00 .. . X 2 XCL -0130 , 
T<OF 006' x x 2 XEC 0522 X X , 
yeOG 0066 .x X 2 ZET 0520 X x 2 

INPUT-OUTPUT DEVICE ADDResSES 

Magnetic Tape Unlh Card Reoclers 
Cha .... 1 B<;D "_ Channel eclal 

A 01201 TO 01212 01221 TO 01232 A 01321 · 02101 TO 02Z1a 02221 TO 02232 • 023ZI 
C 03'01 TO 032IZ O)2ZI TO 03232 C 03321 
0 0,,201 TO 0"212 04Z21 TO 0"232 D 0431:1 

• 05201 TO 05212 05221 TO 05.232 • 05321 
F 06201 TO 06212 06221 TO 06232 F 06321 
0 07201 TO 07212 07221 TO 07232 G 07321 
H 10201 TO IOZI2 10221 TO 10232 H 10321 

Prlnten. Card Punch., 
A 01361 01362 A 01341 

• 02361 02362 • 02341 
< 03361 03362 C 03341 
0 04361 04362 0 0"341 

• 05361 0536. E 05341 
F 06361 06362 F 0634' 

• 07361 07362 • 01341 
H 10361 10362 H 10341 
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INSTRUCTION LISTING - NUMERIC INSTRUCTION LISTING - NUMERIC 

Octol Alpha CPU' Octal Alpha CPU 
Cod .. Code. F T Cycles Cod .. Codes F T Cycles 

""101 Alpha CPU ""101 Alpha CPU 
Coda • Code. F T Cycles Cod .. Cod •• F T Cycles 

0000 HTO X X 2 -01:30 XCC I 
0020 TRA x x I 0131 XC, I 
0021 TTR X X I 0140 TOV X X I 

-0021 ESNT X X I -0140 TNO X X I 
0022 TRCA X X 2 -OIS4 CRo 2 •• 

-0022 TAce x x 2 0161 TOO X X I 
002" TAce x x 2 0162 TOP x x I 

-0024 TACO X X 2 0200 .py X X 2.111-
0026 TRCE X X 2 -0200 .PO X X 2.14 

-002150 TRCF x x 2 0204 VC' X 2.14 
0027 TRCG X X 2 0220 DVH X X 3,14 

-0027 TRCH X X 2 0221 DVP X X 3.14 
0030 TEP'A X X · 02:2" VDH X 2,111-

-0030 TEFS X X 2 0225 vDP X 2.14 
0031 TEFC X X • 0240 FDH X X 3.14 

-0031 TEFD X X 2 0241 FDP X X 3.14 
0032 TEFE X x 2 0260 F'P X X 2.13 

-0032 TEFF X X 2 -0260 "'. X X 2.13 
0033 TEFG X X • 0300 FAD X X 6.15 

-0033 TEFH X X · -0300 UFA X X 5.10 
0040 TCo X X 2 0302 ... X X 6.15 
0041 IIA I -0302 uFS X X •• 9 
0042 TID X X • 0304 ". X X 6.15 

-0042 RIA I -0304 UA, X X 5010 
0043 OAi I 0306 FS' X X 6.15 
0044 PAl I -0306 uS, X X 5.J1 
0046 TlF X X • 0320 ANS X X 4 

-00"6 PIA I -0320 ANA X X 3 
OO!U IIR I DlZ' ERA X X 3 

-0051 IIC I 0340 CAS X X 3 
0054 RFT 3 -0340 CAS X X 3 

-0054 CFT 3 0361 ACC X X 2 
0055 SIR I 0400 ADD X X 2 

-0055 SIC I -0400 S •• X X 2 
0.'" RNT 3 0401 AOM X X 2 

-0056 CNT 3 0402 SUB X X 2 
0057 RIR I 0420 HPO 2 

-0541 RSeo x x 3 0760000006 COM X · 054,2 RCHE X X 3 01'60aOOO07 ETM X 2 
0542 R5CE X X 3 01'60aOO010 RND X 2 

-0542 RCMF X X 3 0760aOOOIl FAN x 2 
-054,2 IiIseF x x 3 0760aOO01.2 DCT X 2 

0543 RCHG X X 3 0760000014 RCT X 2 
0543 RSCG X X 3 0760aOO140 SCF X 2 

-0543 RCHO< X X 3 0760a PSE X 2 
-0543 RSCH X X 3 0760a(;cOOO STTc X • 0544 LeHA X X V 0760aOO14n SLNn x 2 

0544 STCA V 0760aOOl6n SWTn x 2 
-0544 LCHB X X V 0760acc34n SPun X 2 
-OS". STCB V 0760ac(;350 Rlec x 2 

05"5 CC": x x V 07600(;c352 Roee x • 05.5 STec V 0760a<:c360 SPTC X 2 
-0545 LeHO X . V 01'60a<:c3nn SPRn X 2 
-0545 STCO V -01'60aOOOOI peT x 2 

0546 LCHE X X V -076000000.2 EFYM X. 2 
0546 STeE V -0760aOOOQ3 SSM X 2 

-0546 CCMF X X V -0760aOOO04 Lf'"TM X 2 
-0546 STeF V -0760000005 ESYM X 2 

OS47 LCHG X X V -0760aOOO06 ECTM X 2 
OS47 STCG V -076CaOOOO7 CTN X 2 

-OS47 LeMH x x V -0760COOO 1 0 L5NM X 2 
-0547 STCM V -07600 MSE X 2 

0$60 CDQ X x 2 -07600(;c 000 EYTc X 2 
0 ... ENB X X 2 -0760CO,,14n SLTc X 2 
0600 ST. X x 2 0761 NOP 2 

-0600 STQ X X 2 076.20 RDS X 2 
0601 STO X X 2 07620eczuu RlOe;: X 2 
060Z sew X X 2 07620ccZuu RTBe;: x 2 

-060Z ORS X X • 07620cc.321 RCOc X 2 
0604 STI X X 2 076.2cec:361 R"e X 2 

-0620 SCQ X X • 0763 CCS X V 
0621 STA X X 2 -01'63 C"'- X V 
062. STO x x • 07640cc2uu BSR(; x 2 
062!5 STT X X 2 -0764a"(;c2uu BSFe X 2 

-0051' RIC I 0440 liS x X • 0060 TeOA x x 2 0441 CDI X X 2 

-06"25 STC X X · 076S CRS X V 
06:30 STP X X 2 -0765 CGA X V 

-0060 TeNA x x 2 044,2 OS! X X 2 063< SXA 2 0766 c WRS X 2 
0061 Te08 x x 2 0444 OFT X X 4 -0634 SXD 2 0766ace2uu wTOe X e 

-0061 TeNS x x 2 0445 RIS X x • 00" Teoe x x • 0446 ONT X X 4 
-0062 TeNe x x 2 0500 CCA X X 2 

0063 TCOD X X 2 -OSOO CAc X X 2 
-0063 TCND X X • -0501 ORA X X 2 

0064 TCDE X X • 0502 CCS x ~ 2 
-0064 reNE x x 2 0520 ZET X . 2 

0065 TeOF x x 2 -0520 NZT . ~ 2 
-0065 TCNF X X 2 0522 x<c x " I 

0066 TeOG x x 2 0534 C .. 2 
-0066 TeNG x x • -0534 LXD 2 

0061' TeOH x x 2 0535 LAC 2 
-0067 TC"" X X 2 -0535 CDC 2 

0074 TSX 2 0540 RCHA X X 3 
0100 TZE X X 2 0$40 RSCA X X 3 

-0100 TNZ X X 2 -0540 RCHB X X 3 
0114 C::VR 2 •• -0540 RSea x x 3 

-0114 CA. 2 •• 0!541 RC": x x 3 
01,20 TPC X X I 0541 RSee x x 3 

-0120 T.I X X I -0541 RCHe X X 3 

0640 SeHA x x 2 0766ace2uu WTBc x 2 
-0640 SCHe X X • 0766oce341 Wpuc x 2 

0641 SC": x x 2 0766acc361 WPOc x 2 
-0641 SCHe X X 2 0766ace362 WPBc X 2 

0642 SCHE X X 2 0767 ACS X V 
-0642 SCMF X X 2 07700ceZ2u WEFe x 2 

0643 SC'" X X 2 0771 ARS X V 
-0643 SC'*' X X • 077,2ac(;uuu REWC X • 0734 PAX I -077.2Dceuuu RUNe X 2 
-0734- POx I -01'73 ROC X V 

0737 PAC I 0774 AXT I 
-0737 POC I -077. AXC I 

07s4 P" I 07760·ccZuu SOHe 2 
-0754 PXD I 07760cc2w SOLe • 01'60000000 CC. X 2 1000 TXI 2 

0160000001 CBT X 2 -1000 STR 2 
076'0000002 CHS X • .2000 TIX • 0760000003 SSP X 2 -2000 TNX 2 
01'60aOOO04 ENO< X 2 3000 TXH 2 
0760aOOO05 lOT X 2 -3000 TXC 2 

IBM 7i1:J7/7909 DATA CHANNEL COMMANDS IBM 7909 DATA CHANNEL COMMANDS IBM 7631 FilE CONTROL ORDERS IBM 7640 HYPERTAPE CONTROL ORDERS 

Bingry Codes Binary Codes 

Positions Alpha Positions Alpha 

S I 2 3 19 Codes F T S I 2 3 19 Codes F T 
Binary Positions Alpha Nom Binary Positions Alpha Nom 

234589 10 11 Code Cod. 234589 10 11 Cod. Cod. 

~ ~ ~ ~~ 
IDeo x 

~ ~ ~ ~~ ~ .TR X 

~ 10eOn x XNT x 

00 I ~ 0 TCH X ~ 00 I ~ 0 TCH X ~ o 1 0 ~ 0 IORP X ~ 00 I ~ I LIPT X ~ 01 0 ~ I 100Pn x I 0 O~ 0 epyp x 

o II ~O IORT X ~ 10 I ~ 0 cPYO x ~ o II ~ I IORTn X I 0 I~ I TCM X 
1 0 0 ~ 0 JOCP X ~ 11 1 ~ 1 ICC ~ 10 0 ~ I JOepn x 

~ 
o 1 0 0 0 CTC X 

~ 10 I ~O 10eT x o 1 0 0 I eTLR x 

10 I ~I 10eTn x ~ o I o I 0 CTLW X ~ I I 0 ~O rosp x 01 o I I SNS 

I I O~ I 10SPn x ~ 01 I 0 0 CAR X ~ : :: ~~ lOST X ~ 
o I I 0 I SAR X 

~ 10STn x o I I I 0 TWT X 
I I o 0 I UP ~ J I o I 0 TDC X 
I I 0 I I cCO X ~ 1 ItO 0 SMS . 

I 0 1 0 1 0 I 0 DNOP 00 1 0 1 0 1 0 I 0 HNOP 00 
1 0 1 0 0 1 0 0 DREC 04 1 0 1 a 0 0 0 I HEOS 01 
I 0 1 0 1 0 0 0 DE8M OB I 0 1 0 0 0 I 0 HACF 02 
I 0 1 0 1 0 0 I DSS'" 09 1 0 1 0 0 0 I I HACN 03 
1,0 0 0 1 0 I 0 OSEI( BO 1 0 I 0 I) 1 0 I HCLN O' 
100000 I 0 DVSA B2 1 0 1 0 0 1 I 0 HSEL O. 
100000 I I DW" .3 1 0 1 0 0 1 I I HSBR 07 
1 0 0 0 0 1 0 0 DVTN .4 o 0 1 a 1 0 0 0 HOCR 2. 
1 0 0 0 0 1 0 I DVey •• o 0 I I I 0 I 0 HRWD 30 
1 0 0 0 0 1 I 0 DWRC B. o 0 I I 0 0 0 I HRUN 1I 
1 0 0 0 0 1 I I OSAI .7 o 0 I I 0 0 I 0 HERG 3. 
I 0 0 0 I 0 0 0 OVTA .. o 0 I I 0 0 I I HWTM 33 
1 0 0 0 1 0 0 I DVHA B9 o 0 I I 0 I 0 0 'MBSR 34 

o 0 I I 0 I 0 I HBSF ,. 
o 0 I I 0 I I 0 HSIeR 3. 
o 0 I I 0 I I I HSI(F 37 
o 0 I I I 0 0 0 HCHC 3. 
o 0 I I I 0 0 I HUN.:. 3. 
010000 I 0 HFPH 42 

.. -

7904 DATA CHANNEL DIAGNOSTIC INSTRUCTIONS STORAGE PROTECTION INSTRUCTIONS 

SYM NUMERIC NAME 

L.DLB -0!540.1 LOAD DATA REGISTER ANO LOOP,CHANNEL B 
l.OLC 0541.1 LOAD DATA REGISTER AND LOOP,CMANNEL C 
LOLD -05''1.1 LOAD DATA REGISTER AND LOOP.CHANNEL 0 
LDLE 0542,1 ~~~BED~I~AR~~~T~f~R!~~A~.~HANNEL E SORB -0640.1 
SORC 0641.1 STORE DA T A REG I S TER. CHANNEL C 
SDRD -0641.1 STORE DATA REGISTER. CHANNEL D 
SORE 0642.1 STORE DATA REGISTER.CHANNEL E 

SINGLE PRECISION FLOATING POINT INSTRUCTIONS 

SYM NUMERIC NAME 

FAD 0300 FLOATING ADD 

~~ g~:b ~tg: +: ~g ~~ ~ ~L ~R PROCEED 
FSB 0302 Jl'LOAT IHO SUBTRACT 
UII'''' -0300 UHNORMALIZED FLOATING ADD 
UFM ... 0260 UNNORMALIZEo FLOATING MULTIPLY 
UFS -0302 UNNORMALIZEo FLOATING SUBTRACT 

X 
x 
X 
x 
X 
x 
X 
X 

x x 
x x 
x x 
x x 
x X 
X X 
X X 

SYM NUMERIC NAME 

R~M -1004 RELEASE PROTECT MODE 
S~M -1160 SET ~ROTECT MODE 

DOUBLE PRECISION FLOATING POINT INSTRUCTIONS 

SYM NUMERIC NAME 

DFAD 0301 DOUBLE ~RECISION FLOATING ADD X X 
DFQP-0241 DOUBLE ~RECISION FLOATING DIVIDE OR PROCEED X X 
DFMP 0261 DOUBLE ~RECISION FLOATING MULTIPLY X X 
DFSB 0303 DOUBLE PRECISION FLOATING SUBTRACT X X 
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BASIC INSTRUCTION SET - ALPHABETIC 

SYM NUMERIC NAME 

ACI.. 0361 ADO AND CARAY L.OGICAL. WORD 
ADD 0400 .1.00 
AL.S 0767 ACCUMUL.ATOR LEFT SHIFT 
ANA -0320 AND TO ACCUMULATOR 
ARS 0771 ACCUMULATOR RIGHT SHIFT 
BSR 0764 BACKSPACE RECORD 
CAL -0500 CLEAR AND ADO LOGICAL. WORD 

F T 

x x 
x x 

x 
x x 

x 
x 

x x 
CAP -1510 CL..EAR AND ADO LOGICAL. WORD WITH PARITY xx 

xx CAS 0340 COMPARE ACCUMULATOR WITH STORAGE 
eHS 0760.00002 CHANGE SIGN 
CLA 0500 CLEAR AND ADD 
CLS 0!502 C AR AND SUBTRACT 
COM 0760.00006 CENT MAGNITUDE 
eTR -1766 C SELECT (WRITE) 
OCT 0760.00012 0 CHECK TEST 
DVP 0221 01\11 OR PROCEED 
ENB 0564 ENAB FROM Y 
EN!< 0760.00004 ENTE KEYS 
ETTA -0760.01000 END OF TAPE TEST, CHANNEL A 
ETT6 -0760.02000 END OF TAPE TEST,CHANNEL B 
ETTe -0760.03000 END OF TAPE TEST. CHANNEL C 
ETTO -0760.04000 END OF TAPE TEST. CHANNEL. 0 
ETTE -0760.05000 END OF TAPE TEST.CMANNEL E 
M!=tR 0420 HAL T AND PROCEED 
leT -1160.00014 INHIBIT CHANNEL TRAPS 
JOT 0760.00005 INPUT/OUTPuT CHECK TEST 
l.AS -0340 l.OGICAL COMPARE ACCUMU\,..ATOR \/tITH STOR 
LBT 0760.00001 LOW ORDEIOI BIT TEST 
\"'00 0560 LOAD MQ 
LGL -0763 LOGICAL LEFT SHIFT 
LGR -0765 LOGICAL RIGHT SHIFT 
L.L.S 0763 LONG LEFT SH I FT 
LAS 0765 I...ONG RIGHT SHIFT 
MPY 0200 MUL. TIPLY 
ORA -0501 OR TO ACCUMULATOR 
PBT -0760.00001 P BIT TEST 
PAD -1762 PREPARE TO READ 
PWR -1766 PREPARE TO WR I TE 
RCMA 0540 RESET ANO LOAD CHANNEL A 
RCHe -0540 RESET AND LOAD CHANNEL B 
RCHC 0541 RESET ANO LOAD CHANNEL C 
RCHC -0541 RESET AND LOAD CHANNEL 0 
RCHE 0542 RESET AND LOAD CMANNEL E 
ReT 0760.00014 RESTORE CHANNEL TRAPS 
ROCA 0760.01352 RESET DATA CHANNEL A 
RDce 0760.02352 RESET OAT A CHANNE:L B 
RDCC 0760.03352 RESET DATA CHANNEL C 
RDCD 0760.04352 RESET DATA CHANNEL 0 
ROCE 0760.05352 RESET DATA CHANNEL E 
RDS 0762 READ SELECT 
REW 0772 REWIND 
RQL -0773 ROT ATE MQ LEFT 
AUN -0772 REWIN) AND UNLOAD 
SCHA 0640 STORE A 
SCHB -060'0 STORE a 
SCHC 0641 STORE C 
SCHC -0641 5 TOAE D 
SCHE: 0642 5 TORE E 
SEN -1762 SENSE (READ) 
SLP -1612 STORE WORD WITH PARITY 
SLW 0602 STORE WORD 
SSP 0760.00003 SET SIGN ~LUS 
STA 0621 STORE ADDRESS 
STO 0622 STORE DECREMENT 
STL -0625 STORE INSTRUCTION LOCATION COUNTER 
STO 0601 STORE 
S TQ -0600 STORE MQ 
STA -1000 STORE LOCATION ANO TRA~ 
STZ 0600 STORE ZERO 
sue 0402 suaTRACT 
S'IIT 0760.0016N SENSE SWITCH TEST 
TCOA 0060 TRANSFER ON CHANNEL A IN OPERATION 
TC08 0061 TRANSFER ON CHANNEL B IN OPERATION 
Tcoe 0062 TRANSFER ON CHANNEL C IN OPERATION 
TCOo 0063 TRANSFER ON CHANNEL 0 IN OPERATION 
TCOE 0064 TRANSFER ON CHANNEL E IN OPERATION 
TOOA -1060 TRANSFER ON CHANNEL A DEVICE IN OP 
TEIFA 0030 TRANSFER ON END OF FILE.CHANNEL A 

~i~~ -gg~~ ~~:~~~f= 8::l ~~ g~ ~I,t~:~~:~~t ~ 
TEFO -0031 TRANSFER ON END OF FILE.CHANNEL 0 
TEFl! 0032 TRANSFER ON END OF FILE.CHANNEL E 
TMI -0120 TRANSFER ON MINuS 
TNZ -0100 TRANSFER ON NO ZERO 
TO'll 0140 TRANSF.£R ON OVERFL.OW 
TPL 0120 T ER ON ~LUS 

x 
x x 
xx x 

x 
x 

xx xx 
x 
x 
x 
x 
x 
x 
x 
x 

x x 
x 

x x 
x 
x 
x 
x 

xx 
xx 

x 
x 
x 

xx 
xx 
xx 
x x 
xx 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

xx 
xx xx 
x x 
xx 

x 
x x 
xx 

x 
xx 
xx 
xx 
x x 
X·X 

x x 
xx 

TRA 0020 TR ER 
TRCA 00Z2 TR EA ON REDUNDANCY CHE.cK.CHANNEL A 
TRca -0022 TR ER ON REDUNDANCY eHECI(. CHANNEL. a 

x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x x x 
x x 
xx xx 
x x 
x x 
xx 
xx x x 
x x 
x x 
xx xx 
xx 
xx 
xx 
xx 

TRCC 00Z4 TA ER ON REDUNDANCY CHECK. CHANNEL C 
TRCo -0024 TR ON REDUNDANCY CHECK. CHANNEL D 
TRCE 0026 TR ON REDUNDANCY CHECK , CHANNEL E 
TAP -1165 TR ANO RESTORE PARI TY AND TRAPS 
TRT -1164 TRAN ANO RESTORE TRAPS 
TSL -1627 TRAN AND STORE INSTR LOCATION CTA 
TZE 0 I 00 TRAN ON ZERO 
VDP 0225 VARI LENGTH DIVIDE. OR PROCEED 
VLfIII 0204 VAR I ABLE LENGTH MVL. T I PLY 
'IMA -120", VARIABLE LENGTH MULTlPLY AND ACCUM 
WIST 0766 WRITE BLANK TAPE 
'II!:'" 0770 WRln: END OF FlU 
wRS 0766 WRITE SELECT 
XEC 0522 EKECUTE 

DIRECT DATA CONNECTION INSTRUCTIONS 

SYM NUMERIC NAME 

PSLB -0664 ~RESENT SENSE LINE • CHANNEL B 
PSLC 0665 PRESENT SENSE LINES.CHANNEL C 
PSLO -0665 ~RESENT SENSE LINES.CHANI'£L 0 
PSLE 0666 PRESENT SENSE LINES.CHANNEL E 
SSLB -0660 STORE SENSE LINES. CHANNEL B 
SSLC 0661 STORE SENSE LINES.CHANNEL C 
SSLO -0661 STORE SENSE LINES.CHANNEL 0 
SSLE 0662 STORE SENSE LINES.CHANNEL E 

1401 OPTION INSTRUCTIONS 

SYM NUMERIC NAME 

SLFA -1760.01501 STATUS LINE OFF.CHANNEL A 
SLNA -1760.01541 STATUS LINE ON.CHANNEL A 

x 
x 
x 
x 
x 
x 

xx 

x x 
x x x x 
x x 
x x 
x x x x 
x x 

x 
x 

Section 

INPUT -OUTPUT DEVICE ADDRESS 

DEVICE 
BCD 

CHAN ADAPT ADDRESSES 
BINARY 

ADDRESSES 
MAGNETIC TAPE A 

B 
C 
o 

01202/0121201221/01232 
02201/0221202221/02232 
03201/03212 03221/03232 
04201/04212 04221/04232 
05201/0521205221/05232 

DIRECT DATA CONNECTION 
• 
B 
C 
o 

02240 02260 

NOTES 

• A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

03240 03260 
04240 04260 
05240 0!5260 

~ g:~:~ gl~~~ 
3 01210 01230 
3 01211 01231 
3 01212 01232 
4 01000 01020 
!'!! 012011'0121201221/01232 
3 01601 01621 
3 01301 01321 
3 01701/0170201721/01722 
3 01401/0140", 01421/01424 

F .. Represents an indirectly addressable irn;truction 
N - Represents a number from 1 to 6 

EXTENDED PERFORMANCE INSTRUCTIONS 

SYM NUMERIC NAME 

AXT 
CCS 
CAC 
CDC 
CXA 
CXD 
"'T 
"SM 
MSP 
.AC 
PAX 
.CS 
PDC 
pox 
PLT .x. 
PXD 
SAC 
sx, 
SXD 
TlX 
T"T 
TNX 
TSX 
TXH 
TXI 
Txc 

0774 
-1341 

0535 
-0535 

-gg~: 
-1341.6 
-1623.6 
-1623,7 

0737 
0734 

-1505 
-0737 
-0734 
-13~H.7 

0754 
-0754 
-1623 

0634 
-063"' 

2000 
-1704 
-2000 

0074 
3000 
1000 

-3000 

AOORESS TO INDEX TRUE 
COMPARE CHARACTER 'II I TH STORAGE 
LOAD COM~LEMENT OF ADDRESS I N INDEX 
LOAD COMPLEMENT OF DECREMENT IN INDEX 

t8~g l~~~ ~~8= 
STORAGE MINUS T'-~'·"·<"<'·' 
MAKE 
MAKE 
PLAC 

INDEX 
INDEX 

FER ON 
"IT 

MINUS 
PLUS 

OF ADDRESS 1 N INDEX 
N INDEX 

FROM STOAAGE 
T OF OECREMENT I N INDEX 

IN INDEX • 
ST 
ADDRESS 
DECREMENT 

TOR CHARACTER 
IN ADDRESS 
1 N DECREMENT 
INDEX 

FER ON NO INDEX 
TRANSFER AND SET INDEX 
TRANS,..ER ON INDEX HIGH 
TRANSFER WITH INOEX INCREMENTED 
TRANSFER uN INDEX LO,. OR EQuAL 

09 
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