











































































































































































































































































































































































































































































































































































































































































































































































































































































































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:

e More frequent use of implied addresses.

e Short instructions.

e More instructions required for a
given job.

e Special registers or memory areas,
such as accumulators, required.

2. Two-address instructions

Example: MOVE A, B
(A - B)
Example: MULTIPLY A, B
(A x B~ B)

Characteristics:

o Frequent use of implied addresses.

e Fewer instructions needed for a given
job than with single-address format.

e Functionally similar to three-address
instructions.

e The second address in general wasted
in unconditional branch instructions.

e Accumulators not required.

3. Three-address instructions

Example: ADD A, B, C
(A+ B - C)

Characteristics:
e Long instruction format.
e Accumulators not required.
e 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

1/0, ARITHMETIC

M
MEMORY B » AND LOGICAL
R UNIT(ALU), ETC.

i
ADDR] |1 0P REG
MAR MOD
\
AR |t OP DEC
STAR 1
STAR 2 |
A
+—
' TIME CONTROL [——2( CONTROLS
0sC PULSE MATRIX f——= TO ALU
—> ) AND 1/0

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 Itime. 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 address(es) 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 ALU
(arithmetic and logical unit), I/O, ete., 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 ALU 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
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digits to be summed and the carry from the pre- N
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 1 {

CODED DIGIT 2 {==—=3»{ ADDER |

CARRY FROM
FREVIOUS POSITION

———% CODED SUM

————# CARRY TO NEXT
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).

0031 8§ number

The 10s complement of a number is 1 more than
its 9s complement. (In binary machines the 1s
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).

9s complement

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:

10s complement method. — Replace the negative
number by its 10s 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 10s 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.

Multiplication

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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CARRY_LINE
A
D
MULTIPLICAND D AR BR
on R |

BIT
MULTIPLIER TRIGGER

XR

PULSE SHIFT]
(EACH WORD | - [~
TIME) » RING |—— END OF MULTIPLY

Bullet represents logical "AND" circuit; T represents trigger.

W

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 . Remainder
—_— = otient + — —
Divisor Qu t 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 restoring 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 1s.
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 1s 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 1s
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subtracted from the next quotient position, 'Y
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 et
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

being about two feet. Their two surfaces are
coated with ferrous oxide material. A number of

Magnetic disks vary in diameter, the largest (:
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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 ~—— /

{

ACCESS
MECHANISM

r——

ROTATING SHAFT
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 zurrent
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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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/0 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 should be considered in the light of the
possibility or impossibility of overlapping the
I/0 functions with the processing in the CPU.

1. Direct to storage: no overlapping

The simplest I/O organization is that in which:

e Only one path exists from I/0 device to
storage. .

e One instruction starts the I/O operation;
it continues until signaled to stop by
some end-of-record indication.

e No CPU processing can occur during
the time of the data transfer between
I/0 device and CPU.

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

e Only one path exists from I/O device to

storage.
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e 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.

e 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/0 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,

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

e 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.

e 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.

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

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

o 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.

e 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.

e I/O devices are connected to a separate
data channel unit containing control
functions and registers to allow holding
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a word in transit between I/0 unit and
storage and to keep track of the main
storage locations involved.

e 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.

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

e As many individual I/0O 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.

e The channels are as discussed under
item 5 above, in addition to which they
can independently execute special I/0
program steps which they retrieve auto-
matically and sequentially from main
storage.

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

e 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/0 routine execution.

(2) Writing an output record by gathering
information from many memory areas
during one I/0O routine execution.

(3) Skipping unwanted portions of an input
record during one I/0 routine execu-
tion.

e 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, ete.), 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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IBM Technical Handbook of Systems Engineering

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
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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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= Additional | 1 1/OAdapter * | PROCESSING UNI
__________ J R |
1
_________ mm—m———
J_ #5563 Printer (1404) ) | #3271 Direct Data |
le X —{ Adapter (#5539 } € — —pi Channel (#1060 :
Req'd) ! : Req'd) i
yAN 1
Y
1009-1 Data 1401, 1440 or 1460

Reader

1011-1 Paper Tape

i

-—-ﬂ(-—_T

1412-1 Magnetic
Character Reader

1012-1 Tape Punch

1418-1,2,3 Optical
Character Reader

ANE?)

7710-1 Data

A Unit

Communications

72
73

1419~1 Magnetic
Character Reader

73
73

Control

7641 Hypertape

« - ——j& - — -
I
|
|
|
< — —ple - — —
|
|
|
|
« — >l — —

1428-1,2, 3 Alpha-
meric Optical
Reader

Restricted For IBM Use Only
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Section | Area | Page

09 l 11 |14o1

1407-1 Console
e Inquiry Station
1
1311-4 Disk |
Storage Drive |
|
(Must be First Drive) 1406 - 1,2, 03 | | 1409-1 Console | | 1447-3 Console
A Storage : r Auxiliary
fF A : : #1390 |
———
! 1051 Model |
Yy Y e e == —— |
I T |# : | r Attachment l|
| #3339 Disk Storage | | 2272 ) I I
| Drive Adapter ) : Con?ole Inquiry | |
L 3 _Siotio_.n fd_o;_:_te_r_ i | 1051-1 Control Unit
——————— 1052 Printer Key-
or | ] board
R ——
SSING UNIT | #2263 JJ‘ ‘T A
I Console Auxili- I
I ary Adapter or F_Q"d __’]
1 L e - = - r _# ----- A
1 1 1276 ! . 1052 Printer Key-
\ | Attachment, K - 1053 Printer board
! ' 1053 Printer !
| 4 L-- —r - or A
[} | |- - -7 - ——— - g’ ey |
| | i(———-—-on ——-—bl
1 | R p—
b #7660 L Y_l 1053 printer 1053 Printer
7330-1 | 72911, 1V, | Switch Unit |
: Mcgneht.; _ _¥_ _ |V, VI Magneti L J -
} Tape Unit I Tape Unit e — ——— T~ — — ==~ —
N A i = -so==)
A JAN
] A : l:gz:e':“’per Tape 1056 Card Reader
#7804, 05, 06, 07, 08
T Tape Intermix | T - _::
To Intermix SF Needed === 1 §yE o
- i #5050 Master ! !
1N\ 729 v with 729 1or v | #7804 | Sration (F4149 1055 Paser Tape | !
729 Il or V with 729 IV | #7805 | ol Required) | Poneh T %PE | el 1057 Card Punch
7330 with 729 1l or V #7806 als0 Requirec) unc |
W 7330 with 729 IV #7807 A )
7330 with 729 11 IV V| #7808+ #7804/05 t | o
14 u 24+IBM 1050 '
p to [} P
_ * All serial input/output units/feature Data Communi- L 1058hPr|nhng Card
must use the same #7080 adapter, cations Systems Punc
but only one unit/feature
A can be attached at a time.

October 1963 Restricted For IBM Use Only
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09 11 | 1401

1405.1 Feotures 1402 Features 1311-4 Feotures 1311.2 Feotures 1447.3 Feot
008 23 - 3327 » 73550 o/ Tson) 3 13281 3 16400 oF o |
Access Arm, o |
‘Additional sk Storage Control [--f- - - - —— - Early Card - Read Track Racord Direct Seek - - Seak Overlop Buffer Feat

|
1
i
H
* Ty |
1405-2 Feotures H
Ramote T
#1009 PF 3377 3 : Ts0 | PfF L) P 14396 PF 44400 PF 1406 Anm-:-"‘
|
Access Arm, R 51-Column Inter-
Addimionat " Disk Storage Control -]~ - - Punch - Fead Reod changecble Read Scan Disk Seek Overlop Storoge I
i Foed —t
II 390 1
i T T
! + T o= Attachment
1 . H 1051 Mode!

1403 Features 1401 Features F i [ it
1376 P/F Toann P/F Toa12 RET,* Ise9s [ ofF 7 1013 PE 2 #3339 PF 6 #2263 PF 5 e s 1409 T
Auxiliary Ribbon - Selactive Tope Selective Tope Punch Feed Reod Adapter, Disk Storoge Console Auxiliary . |
Feeding Feature Listing Faature Listing Control Control 51-Column Feed Orive Adapter Adapter - === Console Auxiliary '

Adop! —
4 4 ' ' 4 10511 Fea
B Y4605
_—
_ [} Home Comp
25381 3 14700 u/r #5380 PF 5 16040 PF 3 #5275 PF 7 #7804 P/F 10 12272 P/F 5 1407 Recognition
Interchangeable . ;
Numerical Print " . Numerical - Divi . Conole Inquiry i
Feoture f:,‘:“_f""""' F=]== =1 Print Control Relecse Multiply - Divide Tope Intermix Shoion Adapter [*|7 77 Somcle iy
200004 20263 4 200004 20000 4 276
Attachment
& #5585 PFF 5 #7600 PF 4 #3580 P/F 10 #7805 P/E 10 14575 P 5 729 1053 Printe
i
ioh - Low = Equal
m:. Feateres Print Storage Sense Switches 80 CPI Faature Tape Intermix Qb = vt yiuial
o oot o
Interchangeable
Chain Cartridge ; ; . uomattc
Adapter 7 746 [ PF_0 7% | #F 5 7806 | P/F_10 — ik
11 Syace Suppression Process Overlap Tope Intermix
Magnetic Tape Unit
264104 22634 ( Maximum of 6) (#7080
Switch Uni
#5563 P T #5540 PF 4 3535 P 4 #7807 P/F 10 L) pF S| |
Printer { 1404) Print Control Advanced
Additional Expanded Print Edit Tope Intermix Programming a7
25000 ¢ 202634
| Homa Com
e - g
71470 0 77808 P/F 10 . 72210 P9 L—
| F—
7
Bit Test Tape Intermix U] Compressed Tope 4795
1412 Features 023 4 ! Line Corre
¥ h
#5215 P/E 7385 [ 0: S -
Multiple Column L
7 7 7
Select - Sort Document Counter 7080 | PF_5 5539 °F 8 w0 [ PF 7 2 | PF S = TTo Tesreres I
Setial Input/Output Print Control Colum Binary [E Auto Fill «
¥ Duol Communications Generatior
H
T30 ] L) ? Interface
Electronic "= All Seriol Input/Out- }
Accumulator and Endorser | put units/feature must te— =y
Sequence Checking |- — — i wte the some #7080 e -
= —={ odapter, but only one je— 1
1= =1 unit D ' 7401,1440, or 1460 Line Adapt
,I:—r :1‘- attached at o time. J:-_' ---------- g o R . Internal Clock
7 T [ e e ata Processing
7061 P/F 3792 P+ ”: H i : : : Systam
Self-Checking 1 [T7219 Feah i wrras
omber - Modulus Endoner Plate I bbb 5 ' o 15050
10 Technique ::. ' 5200 BF 4830 [ M b
"
]| Malviple Column 51-Colum Card I i Mestar Sto
& ::1 H Control Sorting ! !
1 " !
T7062 3 35 ofF e 1418 Features '
e ¥ T | P - :
Self - Checking Dash Symbol i ! . |
Number - Modulus Teoramission | [Teew T 3m ] Mork Raciing i (]
11 Tachnique i e Ty
i Electronic Station L 24-18M
| Accumalator and Endonser
1111] | Seavence Checking Data Com
i 3 L Systems
W o~ 1428 Feotures
i 7 2
4951 PIF o 4950 P/ 7641
:i HE TR 92 P+ - Zd
Mark Reading
it Self = Chacking Mark Reoding Hypertaps Control
1L | Number = Modulus Endoner Plate Sroion, Slonted Station
: Hil 10 Tachnique
1"
hin ¥
CTTTTTT T i " & é' rd H
"y
H | 3 7 7 73402
7609 on I Mo e (7 N eoas [ o | ou [P
. HH - Chacking faod Stotlon Reod Station Hypariops Drlve
- . 3
O Tronsmision Popar Tope Recder |-=~41| - Modulus Split Fleld Additional, .03 Additional (Maximom of 4)
1] | 11 Techniaue
"t
1 ¥
Ji ¢ ¢
| - 3215 3 Tsos |7, 4951 [
4 —— i /¥
7040/7044 1012 ' Reod Station= Mork Reading
! Dash Symbol Additional, 114" Station, Slanted
Data Processing Tape Punch Lo-J Transmission Choracters Mark

BN

International Business Machines Corporation

Data Processing Division
112 East Post Road, White Plains, New York

Restricted For IBM Use Only
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wniliory

L

Tope Unit
of 8)

|

Tape Unit
of 6)

1447.3 Feotures

BufferFeature

Remote Tarminal
Attachment

1
#1350 P/F
Atrachmant,
1051 Model 1

Section

Area | Page

LEGEND

[T Mochine
[Jreorvn

——— Indicates Required Feature/ Unit

Machine or Feature Number
Plant installation
Field Installetion

[N

12072 PEF S

Cosole Inquiry
Station Adapter

20000 ¢

4= Seriol # Above; = Serial / Below
Sarial # of Machine on which Feature

PP

Hs

unications

Drive
of 4)

October 1963

A24-1491-2

i can be installed
H
10511 Features 1052
Y4605 ?,
200 S Printer - Keyboard
Home Component T-
Recognition o
AR SRR AND - - -~ -~ -
i H
11276 P/F 1053 1052
A ,
oachmants |~ - 3- fd Printer Prioter - Keyboord
-1 on
!
[ - e p——
Nes  [pfF ™ i N AND a1
Automatic Ribbon ! 1053 1053
Shift and Line |
Foud Select AND-  Printer Printer
l
I
!
e [ -]
Switch Unit TR 1
1054 Feotures 1056 Features
#3570 v/ T4005 3
Tac07 23 Edge Punch Reod ::::, 80-Column
Home Correction L
50 LT
T s, Canter Roll
w5 [rF ) by st Ten - Up Card Reader Program
Line Correction
tas (23
1287 PP Feed, 51-Column
Cord
Auto Fill Choracter
Ganeration
14006 [
tar90 (%3 Feed, Short
Cord Pack
Line Adapter
#5050 3
Master Station e Ea 4
——OR—=
1. ]
¥ 1055 Features H
t s ek | 1057
I
i
24.18M 1050 Edge - Punching b Cord Punch
'
Dagta C '
Systems. :
or
'
a1 | : 1058
1
Reel, Toke -Up (R Peinting Cord Punch
Notes:
1. Any Model
2. ModelsA, 8, C EF
3. Models A, B, E, F (stondord on C)
4. Models A, B, €, F (standard on C, D)
5. Models3,C, D, E, F
6. Models8, C, E
7. Models8, C, E, F
8. Models 8, £, F (stondord on C)
9. Models C, D, E, F(except F3-6)
10. Models Ci-6, D1-6, FI3-16
* Cannot be ordared for system that has
ordered o 1404 Printer for future installation .
4+ See Accessories for further information.
© Modals 1 and 2 only.

Printed in U. S. A,
Restricted For IBM Use Only
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Section | Area | Page

09 I 11 l 1410 .
] © ® [ ®
IB i i Max 1 Disk Storage: Adapter per Channel ¢ | X
l'[ i = 3302 3342 6398 560
1410 conhgura‘or Tape I;?; ‘Map’or Disk Storage Disk Storage Disk Storage Scan Feature 1/O Adapter O ¥
Max 1 Adapter Adapter Adapter (1311) Max 1
1415 CONSOLE N e Prrreed

5737 Program Addressable Clock ! 3470 1 1007 | 5730 Processing Qverlap ] 5620 Priority Feature
CPU OPTIONAL FEATURES | pual Sync Adapter | Accelerator | (Optional for Ch 1; Prerequisite | (Recommended if 5730 Ove
< femtm————— | 1 | farCh2) | is Installed)

Console - 1/O Printer
DATA CHANNEL 1

iy
41 - 6397 I 4659
7823 3310 3301 3 [HN
Tape 1/O Adopter Disk Storage Disk Storoge Disk Storage Scz:;\alﬁ‘mwre : I/mprer
Max 1 Adapter Adapter Adopter ) 1
T
L
© ® ® 10 ®
\ | i
I | )1
| A 1
e -
1 Vs - e ] One 1414 or One [1442-3per
[ 7
! e Max 1 Disk Storage Adapter per Channel !
i // // e
]
- 4 r/
1 | 1442-3
| i Card Reader
! . i
\ )
14141 14142 1414-7 . i? 4661
1/0 Synchronizer 1/0 Synchronizer 1/O Synchronizer ' 1/O Adapter
(for 72911, IV, & (For 733021y (for 72911, 1V, 3326 7631-1
v) va v Disk Storage or 7631-3
" or 7631-5
7814 Tape | '781‘4 TF:pe' . ! ) File Control & 5
Intermix Feature " er;nzn( a ; bl i First 1405 Disk Storage Or TN o
(for 729 87330 | (>, Lo (for 729 8 73%0) : Disk Storage 213
T - Ll Dl -tom Cylinder Mode |
A AN 'S Model 1 = Feat
3585 * T Model 2 =20M eature Mox =2.98 M !
800-CPI Feature i Add'l Access Options) & |
(for 729 V) i Arms £ S N (Opti 14148 414-3
| —_~ " R — 1/O Synchroni 1/0 Synchroni %
! ! 5620 Priority § 530 Num || | 5380 Nem | 1013 5380 Nom | G
\ | | Print Control Print Control 151-Col Print Control PN
! \. _ | B
| ( N | | Adapter | Re
! H 7576 Succ've | =
! ! Disk Storage Sync Stor Sync Stor Sync Stor  [i101
A
(1 each odd'l _ 7680 - 100 Card 7680 - 100 pos|-—
: 1405) N 7680 - 100 pos PO 1 Buffers PO 602
1) 7681 - 32 pos 7681 - 32 pos 7681 - 32posiico)
1301 WY \ 7682 - 132 pos | Rd [Peh | |]7682 - 132 pos|lUses
7682 - 132 pos po
h 7330 Disk Storage | Mm A . pos -
) \
! ) 1 U 1311-2 W | — i
1 i 1 Disk Storage | | i ! ! Req'd
I I I ! [T402-2 Card
N y, Il { || ©ptionga {5 | 1| Read Punch
Y . | ! | | | : :
Max 10 Tape Units per Channel "/ ! i ! i 1 per Ch
—~ NN J1 i I L 415051-Col i
Additional 140 Mo ) NTTE ) i I} intchbl Read |
Disk Storage __5the Ny | 1| Feed !
N 57 I i N .
Max 5 per System (or ; IS, N
Combinati f L S — |
S:sf:erlr:)a e Max 413112 per R One Printeriper Channel .
TO USE THIS 1410 CONFIGURATOR: 1311-5 (Mox 10 *— W f
1. Select devices needed. 1311's per System) ! ,
2. READ UP from selected devices to Processing Unit. i !
Solid lines (ZZZ2) show requirements i |

Dashed lines (T22) show options

14033 Printer
(Req 7682 Sync

1403-1 Printer
(Req 7680 Sync

1403-2 Printer
(Req 7680 plus

Max 5 per System

BASE SYSTEM: 1411 Processing Unit

St 76
10§ brocesd orage) 81 Sync Stor) Storage)
Data Channel 1 100 132 132
. . P . pos I Pos
Copies of this and other IBM publications can be obtained through f !
IBM branch offices. Address comments concerning the content of 4740 1 | H : 1100 LPM
;hci; ::blgi;;ﬁ%n 'o;‘kIBMACofK‘omﬁ\c;n,kCus'omer Manuals, Dept. B98, Intchbl Chain |+ Vintehbl Chain L Alpha
x 390, Poughkeepsie, New York. Cortridge Adpt | | | Cartridge Adpt | }
7 i 4
5381 NumPrint | | {5381 Nom print | 1
: Feature v ! | Feature v [
| It [
[ \l © L J
600 LPM Alpha 600 LPM Alpha
1285 LPM Num 1285 LPM Num
NOTES
* 3586 if on Data Channel 2. & 7631-3 permits sharing 1301's with 7000 series systems (except 7010 v Prerequisites: 4740 on printer and 5380 on 1414,
t+ Prerequisite: 3470 Dual Sync Adapter. ond 7072). 7631-5 permits shared use by a 7010 or another 1410. @ 1/O devices and features shown attached to Channel 1 adapters can
£ 1008 for Model 1, 1009 for Model 2. Max of 2 additional access arms & Optional features on 1311-5: 6400 Seek Overlap, 6396 Scan Disk, and also be ottached to Channel 2 adapters, with same restrictions.
per 1405 ond 12 access arms per system. 8011 Track Record; on 1311-2: 6400 Seek Overlap only. Seek O Prerequisite: 1411 Madel Al through AS.
§ Optional and recommended. Prerequisite: 5620 Priority on 1411, Overlop on 1311-5 necessitates Seek Overlap on all companion X 5621 Priority Feature Extension required to extend system
¢ Connot mix 1405 with 1301 or 1311 on system (can mix 1301 and 1311 if 1311-2's. 6396 Scan Disk on 1311 necessitates 6397 or 6398 priority=i P! bilities to /O op i itted
on different channels) . Scan Feature on CPU. through 4660 1/O adapter (Channel 2).

October 1963 Restricted For IBM Use Only
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Area

Page

09 |11

| 1410

File No. 1410-00
Form A22-6688-4

2] 2] (3]

§ 9 3

i H I
660 1068 4902/4903 Mag Chor
apter 0 ¥ Control Adapter0 Reader Adapter JT

y Feature 1 5621 Priority
if 5730 Overlap | Feature
| Exte

9 \

on

—

CORE STORAGE

Tor 1A
2o0r 2A
3or 3A

Mox 1

Max 1

1411 PROCESSING UNIT

4900/4903 Mog Char

1067
apter Control Adapter O ¢ Reoder Adapter [J §
Max 1 Max 1
T T
] i ]
| 4 4
1) lo fe
| 2 |
I rTTT T
: One Per Channel . i
11442-3per 1/O Adapter £ |
_______ T TTTTTTTTTTTTY ‘ H One Per System I
[ -
i I ! ' 1447-4 |
I | 1 : v Console ;
| i 7641 7750 Programmed Processing Unit :
1 | Hypertape Control Transmission Control |
; | 1440 System Or |
| | | -1
i ! + | .
i 1 !
; { 1 ! 1412
i i ny | | Magnetic Character Reader
1 Services | !
| | 7701 Mag Tape Transmission Terms. | I
| | 7702 Mag Tape Transmission Terms, | | | Special Features
L ol 1009 Data Transmission Units } | I 2385 Document Counter !
- AR - | 1013 Card Transmission Terminals | IV 3610 Elec Accum & Seq Chkg B | ;
! I 65/66 Data Transceivers ! I ; 5215 Maltiple Column Select - |
i ! Standard Telegraph Terminals | ! Sort Suppress '
‘| } 1050 Data Communication System | } | 7061 or 7062 Self-Chkg No. [
! i ! [} 371 Endorser & 3972 Endorser I
4144 14145 ! i I} Plate | |
1/O Synchronizer 1/O Synchronizer ! l! e ——————
Num Card Buffers Features Features 1448 Transmission | ‘
“ontrol 6 Buffers 6 Buffers 73402 N Control Unit L
Read | Punch Hypertape Drive 1 [ N 3
— ) I
Stor  [[1013 51-col Adpt ! .
100 pos~ —————— !
16025 Read & Punch ! 1419
32p0s\Col Binary | Magnetic Character Reader
132 pos|[Uses 2 Buffers —_ | __ L], ! Services
L 1- | 1050 Data Communication System
; Y N d J 1060 Data Communication System Special Features
' Req'd 3610 Elec Accum & Seq Chkg + | |
: 5201 Muttiple Column Control I |
! Y 7061 or 7062 Self~Chkg No. |
: hogz2 Cor 7440 Split Field |
! 4380 51-col Card Sorting |
| 1 per Ch 3791 Endorser & 3792 |
| Endorser Plate |
! 4150 51-Col 1 &l
| Intchbl Read | | b =
' | Feed ! 6 Buffers
! oozt
k Features it 1414-4 or 1414-5 (one feature required)
1 Buffer 2 Buffers Each 2 Buffers 2 Buffers 1 Buffer Each | Buffer Euchw
5514 6136 3238 7864 7871 7875
Paper Tape Remote Inquiry Data Telegraph Telegraph Telegraph
Reader Adpt Adapter Transmission 1/O Feature % Input Feature Output Featurei
Adapter \
Mox 1 Max 2 Max 1 Max 1 Max 2 Max 2
; — > A A y
: ! , e Or o ‘I L,ﬁi‘f“, _y H
-~ Or v
00 LPM i f j — »e— Or
pha | H o~
L | o
1011 1014 1009 x
Paper Tape Remote Inquiry Data S s
Reader Unit Transmission g s
. o
Unit - e
Maox 10 per £ 2
Mox1 Adapter Maox 1
N <N
Common Carrier Telegraph Terminals %
o Prerequisites: 4660 1/O adapter and 5620 Priority. % Total buffers for telegraph are: minimum of 2, maximum
ers can © Prerequisites: 5620 Priority and 5730 Overlap. of 4. The minimum 2 must be | in and | out (feature 7864).
tions. T 4902 used if Ch 1 has no 4900; 4903 used if Ch | already has a 4900. The additional 1 or 2 features can be one or two 7871 in,
§ 4900 used if Ch 2 has no 4902; 4903 used if Ch 2 already hos o 4902. one or two 7875 out, or one 7871 in and one 7875 out.
®B 5215 Multiple Column Select -- Sort Sugpress feature. Simplex = one way only
od v : 5201 Multiple Column Control feature .

Half Duplex = two ways, one at a time
Full Duplex - two ways simultaneously.

October 1963

Restricted For IBM Use Only




e

&



(

15w JI08

Section | Area | Page
09 | 11 | 05
File No. 1440-00

Form A24-3017-4

: 1442-1 or 2
Configurator JAN Bt
Punch 1311-2
T or 2 Disk Storage
Card Read
Punch Max. 4 1311-1
“mm Disk Storage Drive
Card Read — (Must Be
A Punch Adapter First Drive)
; A
Total of 2 |
' Y
i #3321
1447-1 |
- | 1441 - A3, A4, A5, or A6 Disk Stor
Console 1 Processing Unif L Control
I L
or
- — —_— —————
1447-2 i #2260 | #7080 or _H#3845 Exp Ser *
Console - = — — | Console | | Serial I/O |— — 4 — —1 /O Adapter (#1470
T | Attechment ) [ Adopter | ! Land #4631 Req'd) _|
| | |
1447-4 l #8025 Trans Ctrl—: r7f327| _]l | I | #5561
Console g — - Unit Attach | : Direct Data Ch |< e | | Printer
(#4631 Req'd) | | (#4631 Req'd) | | I | Attachment
L
] ] .
v ' ¥ VAN
1448-1 1401, 1440 |
Transmission - — — — — — — | or ]160 I 1410 or 7010 I
Control Unit A System System |
|
/ | ]
\i | I
See Applicable 1009-1 )
Terminal Data Trans- e I
Configurator mission Unit | I
' I
* All Serial Input/Outout Units/Feature must use 1011-1 ’l I
the same #7080 or #3845 Adapter, but only one Paper Tape — — |
Unit/Feature can be attached at a time. A Reader | |__ e _ELI
1012-1 | v ¥
: Tape Punch | #5567
I I Printer !
l | Control !
- —_—
] 1443-2 1443-1
1412-1 Printer Printer
Magnetic e -.l
A Character Rdr
Minimum Machine Requirement Summary For
IBM 1440 Programs and Systems
Minimum
Program Name Storage 1442 | 1443 1311
Capacity
Basic Autocoder 4000 1 1 - LEGEND
1440 Autocoder 4000 1 1 1 |
1/O Ctrl System 4000 1 1 1 Color Accents
Disk Utility 4000* 1 1 1 .
Disk File Org 4000 1 1 1 C Machine Red—#9041
Sort 5 4000 1 1 1 €23 Feature VAN Yellow—#9042
Basic RPG 4000 1 1 - _ Required Unit/Feature Blue—#9043
RPG 4000 1 1 1 Optional or Indicates Prerequisites VAN Also Grey—#9045
——— 1] =
* 8K Necessary if Track Record is Used. e g
April 1963

September 1963
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IBM 1441 PROCESSING UNIT

All Systems

4,000 Pos. Storage
8,000 Pos. Storage
12,000 Pos. Storage
16,000 Pos. Storage

Special Features

Bit Test
Console Attachment
Direct Data Channel

(#4631 and either #7080 or #3845

req’d)
Direct Seek
Disk Storage Control
Expanded Print Edit
Expanded Serial Input/

Ovutput Adapter (¥ 1470 and #4631

req'd)
Indexing and Store
Address Register
Multiply-Divide
Printer Attachment
Scan Disk
Seek Overlap Adapter
(#6400 req'd on 1311')
Serial Input/Output Adapter
Track Record

Transmission Control Unit Attachment

(#4631 req'd)

IBM 1442 CARD READ PUNCH

Description

Read 300 CPM; 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
installed on system)

Selective Stacker
(Model 1 only)

IBM 1443 PRINTER

Description

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

Special Features

Character Sets
13-Character (Model 1)
(Model 2)
39-Character (Model 1)
(Model 2)
52-Character (Model 1)
(Model 2)
63-Character (Model 1)
(Model 2)
Print Positions, 24 Additional
Print Storage
Printer Control
Selective Character Set

September 1963

Model

A3
Ad
A5
A6

SF No.

#1470
#2260

#3271
#3281
#3321
#3835

#3845
#4631
#5275
#5561
#6396
#6399
#7080
#8011

#8025

Model

SF No.
#1531
#1632

#6406

Model

N —

SF No.

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

IBM 1447 CONSOLE

Description

Console Only
Console with 1/O Printer

Console with I/O Printer & 1448 Controls

Special Feature

Sense Switches

IBM 1311 DISK STORAGE DRIVE

Description

First Drive
Additional Drive(s)

Special Feature

Seek Overlap (¥ 6399 req’d)

Model

1

2

4
SF No.

#7600

Model

1
2

SF No.

#6400

IBM 1412 MAGNETIC CHARACTER READER

Description
950 DPM
Special Features

Document Counter
* Electronic Accumulator and

Sequence Checking (¥ 5215 req’d)

* Endorser
Endorser Plate

Multiple Column Select=Sort Suppress

Self-Checking Number
Modulus 10 Technique
Modulus 11 Technique

IBM 1009 DATA TRANSMISSION UNIT

IBM 1011 PAPER TAPE READER

IBM 1012 TAPE PUNCH

Model
1
SF No.
#2385
#3610
#3791
#3792
#5215

#7061
#7062

Model

1BM 1448 TRANSMISSION CONTROL UNIT

Special Features

See Applicable Terminal Configurator

* Plant Installation Only

Restricted For IBM Use Only
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File Number 1460-00
Form A24-1497-4

Configurator
1311-2 1403-2 1403-3
Disk Storage Printer Printer
Drive
1311-1
Disk Storage é403-§ ;
Drive ard Rea:
A Punch 1
(Must be | |
First Drive) le—— or —_—
1
A | :
|
A ¥ ! !
Y ; ‘
|
1441-B4, B5, or B6 1 #3321 : 1461-1, 2, or 3 #5564
1447-1 ‘ - Disk Storage | : Printer Adapter
Console Pr ing Unit | ) 1403-3
T ocessing Unit Control | Input/Output Contro A { (#5585 Req'd)
or Model 1'= Card Only
______ or
1447-2 l #2260 n r —#70&)_ T, | Model 2 - 729 Tape/Card — — -1
Console € — ——+ —-> Console ) 1 Serial /O or |
or Attachment _; | Adapter Mode! 3 - 7330 Tape/Card— — — -|- -=q
| 1
| ——
Y s : i
8025 Transmis~ |
1447-4 —_———— | ——T—— |
Console - — —4 sion Control Unit! r#327] —= 1 r #7845 —} I :
Attachment i | Direct Data Chie»] | Tape Intermix | | |
(*4631Req'd) 1 | (4631 Req'd) | | P | i
I 11 7 ; | T |
1448-1 f v : i : |
Transmission | — .  _ — . |
Control Unit A 1401, 1440 or | g\u-]tMagnenc I : =
1460 Syst: - aracrer =
’ ystem '* Reader I | Magnetic
| A | | Tape Unit
See Applicable : | |
Terminal 1011-1 ) 1418-1 Optical I |
Configurator Paper Tape L_ >t _ICharacter A
A Reader I Reader A | *
! ]
| | I, v, v, vi
1012-1 I ]1419-1 Magnetic] Magnet Tape
. & -}« —Character | Unit
*All serial input/output units/ Tape Punch | eader | (Max. 6)
feature must use the same A | A
#7080 adapter, but only one | ! A
unit/feature can be attached | |
at a time. 1009-1 1428 Alphameric |
Data T’“JS:" <>l {Optical Reader I
LEGEND mission Uni
3 Machine

r _3 Feature

Required Unit/Feature

——— Optional or indicates
prerequisites

Color Accents

Red - #9041
2\ < Yellow - #9042
Blue - #9043
A Also Gray - #9045
/\  Blue Only - #9043
(If other units have red,

yellow, or gray, charcoal-
#9044 is available)

Restricted For IBM Use Only

Magnetic Tape
Unit
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IBM 1441 PROCESSING UNIT

All Systems Model
8,000 Storage Positions B4
12,000 Storage Positions B5
16,000 Storage Positions Bé
Special Features SF No
Bit Test #1470
Console Attachment #2260
Direct Data Chan (#4031
& #7080 req'd) #3271
Direct Seek #3281
Disk Storage Control #3321
Expanded Print Edit #3835
Indexing and Store Address
Register #4631
Multiply/Divide #5275
Scan Disk #6396

Seek Ovlp Adapter (#6400
req'd on all attached 1311') #6399
Serial 1/O Adapter #7080
Track Record #8011
Transmission Control Unit
Attachment (#4631 req'd) #8025

IBM 1461 INPUT/OUTPUT CONTROL

All Systems Model
Card System 1
729 Tape/Card System 2
7330 Tape/Card System 3
. Special Features SF No
Adapter, 51-Column Read
Feed #1013
Binary Transfer #1468
Compressed Tape (Models
2&3) #2210
Numerical Print Control #5380
Print Storage (req'd on 1403
Model 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 (Mod 2 only)
Attach 7330 (to 1461, Model

2) #7845

IBM 1447 CONSOLE

All Systems Model
Console Only 1
Console with /O Printer 2

Console with /O Printer

& 1448 Ctrl. 4
Special Features SFE No
Sense Swiiches #7600

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
1BM 1403 PRINTER

All Systems Model
600 Lines per Min. (max.) 2
1100 Lines per Min. (max.) 3

Special Features (Model 2 only)  SF No
Auxiliary Ribbon Feeding F1376
Interchangeable Chain

Cartridge Adapter #4740
Numerical Print (#4740 and

#5380 req'd) #5381 %

Models 2 and 3

Selective Tape Listing

(#6412 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 (#6399 req'd)

IBM 1412 MAGNETIC CHARACTER READER

IBM 1419 MAGNETIC CHARACTER READER

Special Features
Document Counter (1412 only) ‘
Electronic Accum and Seq Checking
(Req #5215 on 1412; #5201 on 1419)
Multiple=Column Control (1419 only)
Mult Col Sel=Sort Sup (1412 only)
Self-Checking Number
Modulus 10 Technique
Modulus 11 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

Thirteen Pockets
Three Pockets

Special Features
Mark Rdng Stn (not with #6045, #6046)

Read Station Add'l (not with #4950)
For Characters ,093" High
For Characters . 114" High

IBM 1428 ALPHAMERIC OPTICAL READER

All Systems
Three Pockets

Thirteen Pockets
Three Pockets

Special Features
Mark Rdng Stn (not with #6044)
Read Station, Add'l (not with #4950)

IBM 729 MAGNETIC TAPE UNIT

IBM 7330 MAGNETIC TAPE UNIT

IBM 1009 DATA TRANSMISSION UNIT

IBM 1011 PAPER TAPE READER

I1BM 1012 TAPE PUNCH

IBM 1448 TRANSMISSION CONTROL UNIT

Special Features
See Applicable Terminal Configurator

* Factory Installation Only

Restricted For IBM Use Only

Model
1

SF_No
0

g

SF No
#2385

#3610%
#5201
#5215

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

Model
1

w N

SF No
#4950

#6045
#6046

Model
1
2
3

SF_No
#4950
#6044

Model I
Model IV
Model V
Model Vi

' Ly
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1620 Model

1 Configurator

1620

CENTRAL PROCESSING UNIT
Model 1
(Includes 20K Core Storage)

Console

Typewriter

L Slash~Zero

| Type Bar 31

r—— = - == n
|
[ R, e
5573 " I”;csz il {75565 1
| | ; .
Paper Tope Reader Caord Read Punch | Printer |
: Adapter | IAdup'er '-_—l Adapter ! I
e S Sy & JCE S-S L (R |__.|___[__T_.J
! | For - 3
1621 1622 1443-1 ol 1443-2 ol
Paper Tape Cord Read Punch Printer Printer
Reader
 — ] | |
|
1624
Paper Tape
Punch
M7o27 _jl MF4ss0 __—1‘ [F128s 1
Additional Indirect ic Divi
: Instructions | : Addressing |' IAutomatlc Divide !
| _[—l
L7 L___CT”73 i ——
CATrTE—
LEGEND

All machines and features are plant or field installed unless otherwise noted.
Solid connecting lines indicate required features.

Broken connecting lines indicate special features.

Solid-line box is a mochine.

Broken-line box is a feature.

Read up or across to CPU to determine prerequsite.

Machine or Feature Number

[ ,— Note
r—/;\
#2302 [ |
Core Storage
Adapter

10358

~——— Description

[——
. Price

‘"—————————— } = Serial Number and Above;

¥ = Serial Number and Below.

Serial Number of CPU on which

device can be installed.

'Autcmovic Floating |
Ipoint Operations

possit [ ]

M3339
Disk Storage
| Drive Adapter

L‘9_7_°_‘_‘IE___.'
|

1
1311-3

Disk Storage
Drive (1 Max.)

—

T
1

1
1311-2
Disk Storage
Drive (3 Max.)

—

L g

- T/
|
4
T2300 1
| Core Storage |
| Adapter |
'._'0_3_8_I_I_.__|
L
1623-1 l *

Core Storage

g
(Additional 20K)

Data Converter
Adapter for 1711

lM(::del 1
wozond [ 1

Form A26~5691-2 April 1963

2301

|
|
|
|
|
1
—_———— - e
|
| Core Storage :
|

| Adapter
L1035 a_bl] _ !
|
—— e —
2302 -
| Core Storage :

Adapter

| E———-——l
—— ——d
i
1623—2‘] *

Core Storage
(Additional 40K)

Data Converter

1
{
| Adapter for 1711
|
|

Model 2
1070 v_%f_'____}

-7
1
1
|

B

|
— — s
M 7082 !
| Serial Input/Output |
| Channel Adapter |

I — —_d

NOTES

* 1623-1 cannot be field=converted to 1623-2,

** Requires #5568 Printer Control for 1620.
Printer Control is plant installed only.

029T | 1T I 60
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1620 Model 2 Configurator

CORE STORAGE

1625

20, 000 Positions

40, 000 Positions

60, 000 Positions
—

1620
r Y T T T T T CENTRAL RROCESSING UNIT
| Model 2
: (No Core Storage)
| r— == -~ 7
| |
| I Console
e e B LA s i B PPy Typevite
1
Paoper Tape Reader Card Read Punh __ ] Printer
:Adopler I :Adopter IAdopfef B I
[——‘ T
T L____I —_d L —L -4 |
| —OR—_ - |
1 1 H
7621 1622 144311 ] 1443-2 [ - :
Paper Tape Reader Card Read Punch Printer Printer \
C [ I [ |
H 1
1624 :
Paper Tape Punch |
|
|
[ |
- _—1——-‘—-1
_—d —_)
285 a1 fF3340

LEGEND

All machines and features are plant or field installed unless otherwise noted.
Solid connecting lines indicate required features.

Broken connect
Solid-line box

Broken-line box is a feature.
Read up or across to CPU to determine prerequisite.

ing lines indicate special features.
is a machine..

Machine or Feature Number

|

——A—

r——— Note

#5515
Paper Tape
Reader Adapter

=]

——

} ~———Description

[ e——

L—-— Price

m)
| i

Automatic Floating ]

Tpoint Operations |

|
| S

—_—d

w

| Disk Storage
[ Drive Adapter

L I3

-
|
|

1

|

1311-3
Disk Storage

Drive (1 Max.)

1311-2

Disk Storage
Drive (3 Max.)

.

April 1963

NOTES

* Requires '5568-Prinler Control for 1620,
Printer Control is plant installed only.

>
N
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IBM

7010 Configuration

A22-6723-1

Printed in U.S.A.

(1% 9 9 ?
#7824 Tape |/O #3302 Disk #6398 Scan | #4660 1/0 #1068 Control Core Storage
Adapter (Max 1) Storage Adapter| Feature (1311) | Adapter (Max 1) Adapter (Max 1) _ "
(Max1) i Model 1 40K
F—'“‘ T BR—— T 1 1 Model 2 60K
T T s Chaal 2 T T o - RN T Do Channel 2 oce
1415-2 7114 PROCESSING UNIT Model 3 80K
Consol | .- Ddto Channel 17 07 g ~ Dota Channel 1 #2190
onsole S 1T R 1T 1T 1401 Compati- [ | Model 4 100K
#7823 Tape 1/0 #3301 Disk #6397 Scan | #4659 1/O #1067 Control bility Feature
Adapter (Max 1) Storage Adapter| Feature (1311) | Adapter (Max 1) Adapter (Max 1)
(Max 1) |
T T T T
b4
? ? é ¢ ¢ One per System
One 1414 | per Adapter | _One 1442-3 or One 1414 per Adapter |
o S Y — " e R
| | | = : : | | i
I 1 ! 1 1
1414-1 1/O 1414-2 1/0 14147 1/0 e 1442-3 1414-3 1/O 1414-4 1/O Synchronizer 1414-5 1/0 1414-81/0 7750 Programmed 1441
Synchronizer Synchronizer Synchronizer File Control Cord Reader Synchronizer Synchroni ynel zer T Ctrl P g Unit
729 11,IV,V 7330-1 72910, 1V, V, VI)| | Model 1,3, or 5 = 1447-4
( SV, V) [¢ ) ( AV, V, VD) | Mo 3 #7680, #7681, #7680, #7681, I’ #6025 41 #7680, #7681, (1440 Data Comsole
¥ # Processi
77814 Tape | T 814 Tape | 1 #a213C, inder #4661 i #768257“ - 7682 Syne Read Punch { or 17682 Syne Sy
| Intermix Feature | | |Intermix Feature ! | Mode Feature | 1/O Adapter | |*°79° orage | O )| [ Features Features oroge
Fromm——- : u____.’____J [ ——— . TT T T . T T T
73585 800 cpi | L I [Read ¥ 1 ' Req'd / / Lo I !
| Feature (for 729 )l I i o | ! [ | L
o) | | 1414-5 or L 14022 Card | | | 1402-2 Card / / - | 1448
——m—— | | 1414-8 P Read Punch | : Read Punch / , / Lo | Tramsmission
| [ Control Unit
' ! ﬁwt Lot / y e or | ontre
e - 4 I F--—-d b ! o |
! ! r ! / , | 40 Half {
1403-1 1403-2 or 3 1403-1 1403-2 or 3 |/ 1403-1 1403-20r 3 | ;_Duplex Unirs“
Printer Printer Printer Printer / / Printer Printer | '— —_——
(Max 10) (Max 10) (Max 10) MoxSper  Maxdper | (100Pog | (132 Pos) (100Pos) | | (132 Pos) |/ (100 Pos) | | (132 Pog) | Deracr® |
System 1311 Model 5 / afa Communica- |
1/ | tion System |
1 | —
BASE SYSTEM b A ~ !
Services
1. 7114 Processing Unit. One Buffer  TwoBuffers  Two Buffers Two Buffers One Buffer  One Buffer : o )
2. 7010 Instruction Set with Priority and Processing Overlap. Q Q Q Q Q ;;0; Magnetic Tape Transmission Terminals
3. Data Channel 1 and 1415 Model 2 Console. #5514 #6136 #3238 #7864 #7875% 7871% ‘089 gﬂ:in#;c s"fnc{p;e':'rcasr?'n:snon Terminals
i
Paper Tape Remote Data Trans Telegraph Telegraph | | Telegraph 1013 Cord Trommission Terminals
OPTIONAL FEATURES Reader Inquiry Adapter 1/0 Output Input 65/66 Data Transceiver
- Adapter Adapter (Max 1) Feature Feature Feature Standard Telegraph Terminals
1. Expansion of core storage of 100,000 character positions. (Mox 1) (Max 2) (Max 1) (Mox 2) (Max 2) orep
2. Addition of second data channel .
3. 1401 Compatibility Feature.
¢ 1/0O devices and features shown attached to channel 1 adapters can be T T 7% T T "'y T
attached to the related channel 2 adapters. Channel and systems restrictions | | / \\ End JI |
for channel 1 apply to channel 2. | | / \ L_ T |
®© #3586 if on channel 2. | | §_ o 1y e or oo
Note: Channel 2 is identical to channel 1 except that 1415 Model 2 Console and | 7 I\ | VAN |
1401 Compatibility Feature attach only to channel 1. g I Jorl  fand) i Lo\ §
TO USE THIS 7010 CONFIGURATION: 1014 1009 Notes:
1. Select devices needed. . Remot: Dat % % i i i
2. Follow dotted lines from selected device:' toh the datahchan?el. Optll.oncdl In::firj Trq:sr:is- 3 % % 3 1. x,DTIAT:TAO::;x] l;\].u;f_esrs available
) , .
feqtures between the selected devices and the data channel are outline: Unit siom Unir D:: E 3 3 3 K D:I; 3 o Requires rwo 1414 buffers.
in dotted lines. (Max10per| | (Max 1) HEEIRERE AEEEERE *  Feature 7864 is a prerequisite for
Adapter) 2| 12| |5] |5 | 12| |2 |5 Feature 7871 or Feature 7875.
Q  For 1403-1, Feature 7680; for

Copies of this and other I1BM publication can be obtained through IBM branch offices.
Address comments concerning the content of this publication to:
IBM Corporation, Customer Manuals, Dept B98, PO Box 390, Poughkeepsie, N.Y.

Common Carrier
Telegraph T

Common Carrier
T h Terminal
P

1403-2, Features 7680 and 7681;
for 1403-3, Feature 7682.

60
uonoag

It

Baly

1T
abeq




|
|
| @ W
= a
| $ . A22:6685 -2 (=4 :.0:
g IBM 7040-7044 Configurator 2
8“ =]
=t For 1014, 1011, 1009, Misc. 1403 111 1403 11 1402 11 1402 11 1403 1 1403 11 1403 111 1403 1 1403 1l 1403 M1 —
—_ Refer to 1414 1V Table in Sales Printer Printer Read- Read- Printer Printer Printer Printer Printer Printer
g Manual for Detailed Information. Punch Punch E
The Read, Punch Column Binar
© : gl | | | | I | =N
Feature on this 1402 Takes 2 [ o
i
: of the 6 1414 IV Buffers. #7682 #7681 #4025 # 6025 #7680 #7681 #7682 # 7680 #7681 #7682
‘ T 7680 ha— ;
| T T T T T T T T |
; : L L L Netel 1 ___ J s 1
i - - | [\ i
L4 ! aQ !
1 -! : ! ! Optional Tape Switching m ;
T T 1 L H : Feature - !
2nd 1414 3rd 1414 1414V 1414 v 1414 111 1622 Read-Punch 1401 With Serial 1414 VNI ] [E7TAN ’
/N 7% #3831 1/O Adapter - J'” v
or ViIl or VIl #7080 ‘véX/lé—»
R v vor |
1BM <-',_ __ BTN M i
System, | <7 —l_f—_\/ TN System, i
l | Channel 4—!: :—_-I - ‘\V{: Channel
#1039 #1043 #1038 #1038 #1038 #1046 #1034 #1038 o <] —F T | o
~Line Off-Line
T T T N T T H T Feature
gd R S S G M _N_°'.e_‘___;'__| Fmm——— - H “7# 7830
0 ! !
\ =+ t T 7155
s o _ _ I
T s lrFeq'ure —If cpPU -lr _: : : r ; Switch Cionfrol
Code Option: - Console
P -oce | _ Pphons
a noscey | - IExtended [ T by M norery o ———
Q (8 usec) 3880 |performance ! | r I} (2.5 usec) | Model _[Controls | _ _ _|
b — 1 20T - — o = - 1414 1/1/V11 | 2 Tapes |
! I” 4428~ |Floating Poi . | 2Tapes | _ _ _]
& '___-:_ou______i____‘ | | same as 7904) | 4 Tapes
i Floating Poi [ S A e - -
! = 429 R il __"_1414 VA 1 | 3 _18Topes |
\ E #3585 Mod 1-4K }‘74_98_ IClo_ck And _'1 = Vit or 1622 :‘-1 Mod 1-8K 4  8Tapes |
| Interval Time | YETY VY . .
! g {800 CPI - Mod 11-8K [ ——: afeval Il o — — r._,{ 1414 1II/IV/NV |<_I Mod 11-16K Up to 8 729 Tape Units can be Linked to any
X I 5080 | Memory Protect | | or VI | | Other 729 Tape System. Channel or Off-Line
_ b L——d ke e = 4, Cable Lengths and Maximum Tape Units Per
‘ | Mod 111-16K e - 11414 I/IVN | Mod 111-32K 9 pe
| 8 \ r T Channel Adapters "! 3 L- o v « Chan Are Specified in Physical Planning
i i Note 2 5 Mod IV-32K I[ Ist : m 4 l oo Manuals for each System.
# # # L #
=5 k : L 78;5 L "3:6 l 13:6 I ]326 ) Note: 7330 Tap: Units use same 7155 Switch Ctl
=5 N .
< 4 R j et et a F-——-- Console. RPQ " EO3378 is Required to Attach
| ‘ 77:;: i - u ¥ | Analog/Digital —: 7330's to the 7155.
! - 7904 11 7904 1
‘ 0 Intermix (Two Overlapped Channels) (One Overlapped Channel) | (;"l""e"e: |
— Channel B Channel C Channel D “Channel £ | Telegbone |
Note 1
i| #1040 e e SN I Telemet ! 7750
A Bl 144 Moy | Nadiyy ] Ty Doz~ | oo | For 7750 devices, see
I < —i» | s < | Microwave
i || Adapter VII Adapter ! V11 Adapter_, '_VILAiu&?er_l | Vﬂﬁ_dayrg_‘ | Rad. ! Sales Manual for detailed
| 1 MDirect Dato Direct Data | < Direct Data | | Direct Data 1 acar ! information.
' P Adapter | | | Adaprer | Adaprer 1| | Adaprer 19 | 1 Other Camputers |
‘ 729 ”/CII/V L - i Control r Control |'__’ Control -} | Control i b - - Max. 5/System T
| or 1 Adapter Adapter Adapt: Adapte
L Adopter | L Adopler L Adgpter_ | 2ddprer !
i 1 1 I
| 1414 VIl | 1 1 = 1414 VI
: 7 3 |
[ 1080 AN
| | Note 1. Select Only One Option r i |I i ! !
_—— I
! Note 2 - A Note 2. Maximum Of Ten Units 1074 7631 Il ‘| N |
1 | ( Any Combination) fhor VI E '
#7814 | #3213 )00 7 !
3 Note 3. All Options Possible Except Those Using 4 |
: Tupe‘ o Serial 1-O Adapter Note 1 1 | .
| Intermix !
|
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. B98, PO Box 390, Poughkeepsie, N.Y.
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IBM 7070 Data Processing System Configuration A22-6683
PRINTED IN U, S, A,
. Required — me———
Console Card |—— — Two 1414-6s Optional = — — — — —— —
Reader | 7150-1 Via SW 3224
y Console May Time Share Required on _ E___
1 ChMax 2Chs Optional
Interval Cons Rdr And/ 7600 |
Timer e — — — »lor Int.Timer |- ——> Input-Output Control 141426
FC 4760 Attch. FC 2265 Model 1 or 2 . .
| TR T T VT TedTs T 1-O Synchronizer for Telecommunications
___________ — } — —»] ocel Mo M (See Entry Via 7907 Below)
| Card on Line | Tape Oriented
|| Up to
|7603 Input-Output | Auto Floating 2500" 760" T Buffer | Buffer | Buffer | Buffer | Buffer |Buffer
|__Synchronizers | Decimal Arith r—.l-——— Arithmetic and Pr - | 1 2 3 4 5 6
|Model Number FC 4419 | rithmetic and Program Contro j —— T T T T T T
| In |Ou | L J R PR D R
= - — = = 7301 T “ARequired 2 Buffers L} in 2 B
L=l RN C | ~Required 2 Buflers 1 Mi |
L2 21, Core Storage le— N B
= 117 Fe AR I IO Model Tor2  _ _ _ _ : 5377 IR Soier I Maxi '
= Zi7] 495 496 Model 2 T Model i | R l | H
= 2 1 1 10K 5K i T A
-6 [HER L | Tape RDR Min 2 | )
: = T [ 79001 rc 1 L} Adopter Max 4\| o2y 3 :}
=8 312 Inq Sta 495 7802-1 | T Buffers | | [ l Out 'y
=2 3139 Power Converter | | 7864 !
R 1011 3238 I 1 elagranh |
I 11 | 7002 | T Pcpﬁlr)R Data Trans | | | grap |
[o]
i Core Storage Control 1 | be Adapter | !
g (500 CPS)
I | Model1,2,3,4 o5 | | P
’ || | Model 1 5 4 3 2 | | |
I | | 1009 U P
__—4\ il Uptol0 ) No. of || 200 Cps ‘ :A"V“‘ These 4 ore |
| 7500 |,vH t : o | 4 | 3 2 |1 | I " Addt'l Options For
| Card Reader ! | | Gynch 162) 729 Che l | | 13rd and 4th Telegraph !
| T 4 41 1 | : I
r ! m-—-——-—-- -i ! / / / | | 6136 Remote I TLines |
e — | I/ L 7871 ) [7871
L S RE b | A | | g popter L= 1| adert | | Adart |
—_———— ax
Upto 3 In r___i‘iﬁ l"_'_ﬂl | / // / / / | | | [ In :
I o750 ) 740 1§ 1 / / /{)r ;! I : I ncaalieall
| Card Punch L -~ 1 / ;! / I 10 Per 6136 1014 Remote L| Addt'l | |Addt1 |d
f——-——————l T Q—'—. / / / | | Up to 8 Miles Inquiry Out Out
————d Lo~ / / / / | | (4 Wires) Stations
L ] R A A A |
L - / / / / / : e ————— e — — - —l
Up to 3 Out Any Combination /
I J_/ // / // / L Models 2and30nly  [rczoar | fese
rmTTT T /
______ p— / b — RS —
F 4!Ch F 3rC|1 o2 oh B 7 L / Data Channel Attch
or s or s r annels Either !
7604-1 For | 7604-2 For | 7604-3 (Max 800 CPI) For Req'd on 7601 and 7602
______ — AN~
7604 Ch3&4 Ch3 Ch182 o i 558 T~ < 1
Tape For 729 / -~ 7907
Contral And And Model [CPI) For Ch 1 and 2 e — — 4 T~
ontrol (s) N odels | For 729 +—{With 7907 | ~—_ Data Channel
P eI F I O el ey ~l i T8
’ (Also 2 and 4 Only 7604-2|7604 1,2 - — — — = Model 1
And/Or Handles | For 729 or 3 Per —_— o eh I
3 or or 729-284 | Models System | ! Data Channel 1
- 7604-
7604-3 For 604-3 For | 2 and 4 - — — — ] Modal 2
Ch1&2 Chi&2 | le _J Data Chs 2 and 1
_—— Qi
4* ¥ K} 1 l'- + 7750 Programmed ara ~hs £ an
Channels 4and ~® | 3and —> 2 and —» 1 Transmission Control T
[ K ) T Channel 2 and * Channel 1 *
L /7 *
729 Models ( vw) (uwnv) (uwnwyy o (uwnwy oo TTTT T - - =
7621-2 1414-6 See Above 7631-2
1y ) )\ A File Ctrl 1-O Synch 6 Buffers File Ctrl
~__3 N3 —_] N3
;\__p - " ;\__; T
N N N N | Mo | et 3907 O
= 5 ax 1 Per
[ [ U T [\ T | FC3224
AN l N - AN - AN 4
- - [ 9= = |
1 L 1 Allows Switching
Tape Attch Ch 4 Ch3 Ch 2 Ch1 = _i —q Between Two [-O Ctrls o
Overé - |-»f £C 7838| | FC 7837 FC 7836 FC 7835 Cyl Mode 1| (7631 or 1414-6) For | [Cyl Mode 1
Tapes/Ch | (Optional) | [fime Sharing Ch Sel | (Optional)
/L ,L PN L EC 3213 4 lvia Program Control LFC 3213 |
Ve JEE— | —_—— -
/ \‘ / \\ / \‘ / \\ I _ _ Max 5 Files Per System T -
A A [ LI L Y
~_ N3 N 3 ST
h\ "': h\ = f\ - )\\— -3 Address comments regarding this fom to 1301 Disk Storage \
Ao=—a A>—=2 A== N IBM Corp, Customer Manuals, Dept. 298, 1 Upto43 Mill.D. !
\N——2 N o d ~ - ~ M P Up 3 .D.
N 3 N 3 \\ ——:, \\ —-:: Post Office Box 390, Poughkeepsie, N.Y. -2 Upto 86 Mill.D. 7
—— —— —— —— - e A e
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7074 Data Processing System Configuration

A22-6684-1

PRINTED IN U, S. A,

_________ Required
7603 7 7150-1 Cons Rdr and/ 7501-1 )
Input-Output T Console or Int Timer | {Console Card Optional -— ————— — —
SY“CH"‘:’"‘ZE;: - attch FC2265 Reader Req'd on
Model e 1 7600 Optional ———!:——
In_Out Input-Output Control Up to 2500' P
'; ; : | Model 1 or 2
- FC
-3 112 L Model 1 Model 2 :9% F 495 gP kl: }02
-4 2|2 - Card on Line Tape Oriented yneh
-5 203
-6 113
7602-6
~7 311 -
-8 3|2 T)IecspAiiefc:\ Fit Core Storage Control Two 1414-bs 7750
-9 313 via Sw 3224 Programmed R
| 7301 == may time share Transmission a1
—md l Core Storage . Upto5 one Channel Control
T\ | ___ Models 3,4 or 42 Synch 1
T N W Model 42 | Model 3 | Model 4 1414-6 ) L
| Card Reader I\| !._._.. R _._F] 1st 10K 5K | 10K 1/0O Synchronizer for Teleprocessing -
_J'j L | (See Entry via 7907 below)
Buffer | Buffer | Buffer | Buffer | Buffer | Buffer
7802-1 1 2 | 3 4 5 6
Power Converter
T T T T T
Y = Interval Timer L L I I Min 2
7104 il S
c d7P550 h \I l- P7f50fo L{& High Speed Processor FC 4760 Buffers ?1 2 Min 2 L LAGX 4
|L ard Punc! !l rinter | B Model 1,2,3,4 or 5 . Req'd | Max 4 |
T T il odet T [ 5] 4 32 |1 5514 Poper 3238 Dota | [6136 P |
[ I - | Tape Reader Trans Inq Adapters 1 2l 13 41
I "r’/ /:_, | Adapter Adapter IMax 2 | | L 1
s z29chans| 0 | 4 | 31 2 | 1 || -
4 4 7
Up to 3 out any combination / / / / ‘ 1 T I | ¥
/ // 1011 Paper 1009 Max 1 1014 Remote| In_| Out
/ / \ Tape up to Inquiry 7664
For 15K Toral On 7600 j o/ Vii / | (500CPS) 300CPS Stations Telegraph
+5K | FC 1018
7301-31 1 : /7 / / | .
l : AT |
For 20K Total { On 7104 |5 /] |
+10K - L | FC1017 |2 /) /o,/ /
7301-41
| g / / / / / | Any 2 of these 4 are add'l options
For 25K Total i Each 7604 |© ;77 7 T — for I3rd and 4th Teneg‘,m&.nes —
+7301-43 Lod o Mod Jor3) 8 /] | L | ! |
7301-31 || 1019 = |/ / | | voper6136| (7871 Adar] 7871 Adari]  [e7s Addrt]  |7875 Addr']
For 30K Total | On 7604- |2 / /) P ’)es In In Out Out
+7301-43 L_J L_| 2 FC 1020 / / | res
7301-41 / / / / |
/ Data Channel - _
_ __1/ / / / Data Channel 7907-1, 7631 and/or 1414-6 on Channel 1
l_”,_.___ / / FC 3221 7907-2 Hypertapes and/or 7907
¥ / 76315 and/or 1414-6 Data
For 4 Channels 1 /7 [ ¢ on Ch 1and 2 C)b‘ggmlﬂ
7604-1 7 e
7604 | chan3.4 | For 3 channels 7604-2 chan 3 /o - When 7907 and Z"';(;Z;fcpes and/or 1,2,3
Tape and 7ﬁ04-] For 2 chan either 7604-3 [l n— l;ypsirfapes ;2(3‘?04 7631s and/or 1414-6 Mor 41
Control (s)| 7604-1 | chanl,2 (max 800 I3 / only one per lax
Models | chan1,? > Or 7604-1 for (qul <_| System 7907-4 per
1,2 or | or cpi)chan 556CPI) ¥ J Hypertapes| System
and/or 7604-3 land2 For 1 Ch |« and 7631s - T o
3 han1,2 Ch182) 76062 Read Binary ond/or | i onnels | Channels | Chamne!
e 729, VI 72911,V | 729 11,1V chan;e”O"lY 1414-6
Channels 2 ond‘—b FC 5980 4and—=| 3and—| 2 and— 1 Channels
T ¥ ¥ I}
N U . S I S 0. S —
729 r r )
Tape |
Models 7640 Hypertapg ~ [Requires 2 T474-6 7631-2 7631-2
Control Max 1 Data Chs Teleprocessin File Control File Control
per System 182o0r2 1/O Synch Max 2
Chan 1]Chan 2 & 3 or 3&4
Tape Ch 4 Ch3 Ch 2 Ch1 see above l i
Attch FC 7838 FC 7837 50 TN TN M e NPT e —
Oer 6 Fe 7836 Fe 783 Hypertapes * 1 Cyl Mode | TGyl Mode—i
Tape/Ch up to 10 per chan sw max ! (Optional)! | (Optional) |
T T channel ‘PerF?gg;jgcn : FC 3213 ; | FC3213 |
T | I T [ S I
|
l l Automatic
Cartridge - d\—/\'\_ \\
Loader Allows Switching "
FC 1284 between two /O 1301 DISI(' S‘forag.e |
Q T t T ctrls (7631, 1414-6 -1up to43million dig |
N——] N Ay ding this form 1 or 1 chof 7640) for ~2up to 86 milliondig |
\::j NT— ress comments regarding this form to sel via Prog Ctrl ' J

September 1963
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7080 Data Processing System Configuration

09 I 11 I 15

A22-6687

PRINTED IN U, S. A.

Standard Feature

Tape Switching

Required Can Use 729 11, IV, V & VI With 7621-4
Optional N 1!" —_——— In Place Of 7621-2 (Any Combination) S750:0 5 |BrM
e - - PaiaN — SON ystem, ystem,
focui //729 N 729"\ 7729 \ 7729 Channel Channel
equired on _..__D —_——— r—\ I or -\Hor ) r'( Il or ) 1 Il or h or
Optional AR Y 2 H\\'V_. 7 Off-Line
[ AR I S B S (S SR
Note: Select Final ltem(s) Desired, ’--{\\ _ ,] |-.-l\ - "'I] }--(\ — _I] |--{\‘ __;I
Read to CPU. Solid Lines for I__{\ ,j l"(\ '_.1\ ;l '..(\
Items Required, Dotted Optional. N = - \\ _73 4\_ - \ =" 7]
I"‘\‘ -] |'-(\-. -AF N -3 H\\_
l'"\ e LN Sl i N |“‘\~ -7 7155
'-—( - ..,J I--l\ — -,] r-(\ _— ,1 }--l — —,J Switch Contr_c_)l Console
L A= Je AT R NS | Model | Conrrols  __ _
N BN N N Y B e 5 i
o] [ -2 47
L= _opes ]
"3 4 & Topes -
-4 8 Tapes
7502 Console Cd Rdr 1 pes |
Console Attchmt (on 7153) Ta 7égl;tzro| :\)/:;x. 2 To7:2C];:0ro| ";/::x. 2 Up To 8 729 Tape Units Can Be Linked To Any
Card Reader pe Sys P Sy Other I1BM 729 Tape System, Channel or Off-Line |
4 4 Cable Lengths and Maximum Tape Units Per
T [ ¥ L) T L) Channel are Specified in Physical Planning
| | -1 | Manuals For Each System.
| |_Channe|s 20821 : Channels 1
y T T T Ty Y 2823 y
7305
7102-1 Central Storage 7302
. . and Core Storage
Feature # 6091 O3 e JB0ke] | Aithmetic 1O Control Unit 280K Char crU
Real Time Clock | . __ _J c c:ns?tj it ower uni Lun‘ | Unit -1=2 Channels ~1=160K Char
ontrof Lnt ogical BNt 2= 4 Channels (Choice of One)
(Choice of One)
: T
y Y
# 7640-1
Max. | 7750 ;Z‘::’gho 3231' Feature #3221 -~ Hype?mpe Max.1
Per Programmed A " Data Channel C | Per
c o ttachment | > ontro s
Sys Transmission — — — A (©On 7102) Attachment ys
Control 1 Low/High F 790859 Used| | (On 7305) | |
Speed Chan | 8-5-9 Use | | :
l [ 77
1414-6 | | | bt 7340 )
1-O Synchronizer For Telecommunication nil] Lo Datzs?jah;ln:uil < | ' r‘:_}\ ;:ﬁ\ _{:
. i igh ~— 2 ~— _,-]
Buffer | Buffer |Boffer |Buffer |Buffer | Buffer S ——— ?;;;‘g;:;nj,?'gh 2 Low or High Speed Chan _| N & N
| 2 3 4 5 6 1 Low/High Max. 1 Per System G N
I 1 Speed Chan S N N
L T L LI T A e Il Li»/./_l'h@__s_;laeed Chan Per 7631 }--A\___'_, + -
Fa~— I ~—d
| | | 2,30r4 Y B \_::j] ,._f‘\__lj
Buffers 11 2 20rd 3 7631-2-3-4 Max. 2 I’J\ T N
Requili_eil ]_‘ | Ist | 2nd I and File Control Per I__A \- _'J l._f‘\::':
L L L | ¥ 4rh= Sys | > T\ITE
5514 3238 6136 - -
Paper Data Remote In I Out Tearura 213 71 == —
Tape Rdr | | Trams o ot 7864 | Feature 1321 | Feature 71284
Adapter Adapter Mq P P Telegraph | ylinder Mode | Automatic Cartridge |
Max. 1 Moax. 1 ax. Max. 1 | - - | Loader |
-I J
e -
Y y 1
1011 1009 1014 7871 7875 < “{— ~
Paper Tapel | Data Remote Tele In Tele Out \ )
Reader Trans Unit Inquiry Max. 2 Max. 2 | | |
Max. 1 Max.1 N?mri,og : : | Address comments regarding this form to
ax. | IBM Corp, Customer Manuals, Dept. 298,
Per 6136 Max. Any 2 Per Sys. ) ) Post Office Box 390, Poughkeepsie, N.Y.
Up To 8 <l -
Miles 5 Par ¢ -
Max. 5 Per System

September 1963

Restricted For IBM Use Only



€961 Joquaydeg

ATuO esn WG] a04d pPajorIsay

IBM 7080 Configuratnr

A22-6686-1

FRINTED IN U.S. A,

Required — fmm————— — -
Optional —_—_———— |
r sl |
Reauired On Optional — —{ | —— L o g ! )
) o571 r. -/ . N__¢5 N__§ 1414-6
Note 1: Select final item(s) desired. e 7161 | N A e | 10 Synch for 1ol . R
Read up o CPU.  Solid lines | printer Printer | N5 R NS
are required; dotted, optional . -—— ll———i = = F Pl o £ R T | Buffer | Buffer | Buffer | Buffer | Buffer | Buffer
7 1
Note 2: Each system requires one | | -~ | | ! —=~! | - -)‘ vy g L , V4 | i 4 5 L
7607 D | L _4 V, VI3 3 b =) Magnefic T T T T T T
ata Channel, Models 1, | _ i | — | VAL Mogne! | H
3, 0r5, witha 711 and a 716. 1 1 L | i—-)T:si” }--M"?e( L5 TJ_—_L _A_J___J‘___‘
The number of channels thot T T TR TTY T o T T e T Pl B "2 l | | I 12, 30r4
can operate simultaneously in | 4 ~__5 e
o aystem dopends on the data | Codfeader || | CordPnch | | Card Reader J | I Card Punch J| i N l—-)\‘ 7 | | | | T
rates of the 1/O units in use. L - b——— 4 b b A T7 | Buffers |1 |2 I 20r4 [
| |oNS=23 -5 | Required | L | [
A Color Accents | | r T | | | 3d |
Red - *904] | I | | | | 2d | ond |
Yellow - %042 | 7617-1 | L L T
Blue - %043 | | Console | R 5514 Dms 6136 _Jouw]
Gray - #9045 aper ata Remote 7864
il ; ——— | Tape Rdr | | Trans Inq Adapt Telegraph |
| Adapter Adapter Max 2 Max 1 |
Note 2 Note 2 { | l Max 1 Max 1 |
¥
71512 Cons 7607-5 76171 76073 817 Se072 e i f 101!4 __
Ctel Unit Data Channel Console Data Channel Console Data Channel Data Chan o '] ']
A A A A A 1011 1009 e 7871 7875
T vy ) Paper Tape| |Data s’::"‘;';: Tele In Tele Out
—_———— e 3 Reader Trans Unit Max 2 Max 2
[ r - ! Max 1 Max Max 10
| [ 10 P ———— .} A Per 6136
L Up To 8 Max Any 2 Per Sys.
Max. number 7607/7909-when using 7640/7631 combinations. = { : : Miles
|
N;gb:,' o] Artached Control Units (M4 oF 1" adet 7607 Models 2 and 4 L.
s - —
o One 7631 1,3,0r 5 |Five ~ any combination of 2 and 4 7108 Instruction Optional Feature  Tape Switching /729 11,1V, V, VI
ne Two 7631 T,3,0r5_| Four - any combination of 2 and 4 Processing Unit A 7606-1 7608-1 7618-1 7302-1 B ST
T One 7640 [ Three < 2's only Multiplexor Power Power Core 7830
° 3 Two - any combination of 2 and 4 7109 Arithmetic Converter Control Storage 1BM : L 1BM
Three | One 7631 and One 7640 _| 1,3,0r5 | One -2or 4 Sequence Unit a a a System, | |- —— System,
Four | Two 7631 and One 7640 | 1,3,0r 5 | None Channel, [T —— e Channel,
or __ N~ 9 7% Jor
’J 1 1 t - - Off-line |« ‘L—t—)\ 4> [Ortine
- _-_ - - - - - - _: T T T T T T T T T T T 1 | Operation| Operatior|
Note 2 i iy | v I
- 7909-1 7909 -1
7607-1 L ¥ Data Channel| |Data Channel
Pt el 7617-1 7607-2 76074 7909-1 S
(Need Oney | Console Data Channel Dota Channel Data Channel —————— f ¥ S Swirh o)
A ) Iy A witch Control Console
Y I I R T 1l | Model [Controls |
_____ 1 | D,cm Channel Switch | ) | - -12_1_0_. -+ =
| 7617-1 7617-1 | | | #3224 (Max 1) | Translation | | o T
Console Console | | Fror T sz L _fn 2 4Tapes | |
T a0 | [ —1 - - | 3 Tapes
721-1 | | — = T 3 loTapes | |
ICard Punch || | o1 [Max 1 r—=L == 2 +
7112 __ | it | i perSystem | Read B [ | 4 |8Tapes |
Card Reader T 3 e e ] | Char Asm i | Up to eight 729 Tape Units can be linked fo any other
——L—— Translation e Foo75° % IBM 729 tape system, channel or off-line operation.
Consecutive |} L b 471 ] File L2222 o | Cable lengths and maximum tape units per channel are
z [) : — = ]| | Control  |Max 2per specified in Physical Plonning Manuals for each system.
Number R S N L el | pe ys 9
| Punching | ,,}\ 7 IN_ 2 }_}\\_d —— = ! 4 1Y,::"}'909 |
250 —-) — - ~— Read Bkwd
== }--"729 S ks g |»J\729 r s o ‘ L L'} s 7
T g 3 A 3 | Char Asm and Stg | NI N R
| rrivg LM TN | N 1N o)
i |-} Magnetic | M Magnetic phyvovie T T _‘| | [ FIN_ 9 |
7 | b HTape 7| NTope 7 Magnetic — 5 g v
inter _J A Units } Units— I‘J\ Tope 7 L7403 7340 2 Program Mo 1
|-} 7 A 4 k4 unitsS \ Hyperfape “MHypertape Transmission Ctl 7
Lhoog Ls- 4 L \ Drivez "I\D:mf 7750, | Pererem
~_-5 ~_5 N _5 R 3 F >
; 1301-10r2| | Z N
Max 10 Max 10 Max 10 Disk Storage g
per channel  per channel per channel _4 LN 3
-4 N4
1
— — T Asto loader |
Address comments regarding the content of this publication to: :'g% foch :

IBM Corporation, Custemer Manuals, Dept. B98, P

.O. Box 390, Poughkeepsie, N.Y.

Max 5 per system any combination
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IBM 7094 Configurator

A22-6689-2

PRINTED IN U.S.A.

Required fmm—————— _
Optional —_ r 1
Reauired O Optinal — —{ - — — BNEYHE, | .
) S . bl ——— IN ¢ 2 N Z 1414-6
Note 1: Select final item(s) desired. | et | l—-} ~—7° !~—3 ~—- | 1-O Synchronizer for Telecommunication A
Read up to CPU. Solid lines Printer Printer | AT I . |
are required; dotted, optional . - - -4 [ '_') 79 ¢ o L s % | Buffer | Buffer | Buffer | Buffer | Buffer | Buffer
Note 2: Each system requires one [ - ' P — vz g vz | ! 2 3 4 6
7607 Data Channel, Models 1, i L_ i L« ‘ v, vi? 2 b Magnetic | T i i T T
3,0r5, witha 711 and a 716. |- Magnetic |- Tape J [ — 1 L
The number of channels that .———l———-\ Fe—d _._L__\ ! l___.I___ l__-)Tupe'_: ’__"unmé | TTF _T —
can operate simultaneously in 711-2 IRRRGR 1 M2 I 2.1 ) M ez TN | | _ 12304
< Sysem dopends on the dera | CordRecder | | | CadPunch | | CordReoder || lcadhmch I FY 7 P77 | Co ! L
rates of the 1/O units in use. b — — b Ll e ALt Ny A e Ny | Buffers |1 |2 i 204 o |
& N
Note 3: IBM 7631-2 for single 7094 system operation | | S ~—3 | Required | L I Lot ad |
1BM 7631-3 for 7094 and 1410/7010 shared systems operation | | | r 1 ! I R |
IBM 7631-4 for 7094 and other 7000 systems operation | | | | ! o
(except 7010 and 7072) | | ERPR) | 1 1 1 ¥ |
If IBM 7320 Drum Storage units are used, the applicable 7631 | | Console #5514 #3238 #6136 in_[Out |
with a machine serial number of 12000 or higher is required. | B | Paper Data Remote #7864 |
Note 4: Data Channel Switch, Optional Feature #3224, can be used [ | Tope Rdr | | Trans Inq Adapt Telegraph
N el | Adapter Adapter Max 2 Max 1 |
in all 7909 applications. |
Note 2 [ Note 4 Max 1 Mox 1 |
] ¥ Y
A Color Accents. 71512 Cons 76075 76171 75073 78171 F607-2 75091 T i ]g . ————
Red - fop41 Ctrl Unit Data Channel Console Data Channel Console Data Channel Data Chan )
Remote
Yellow - %042 a A A A 1011 1009 ey 7871 7875
slve - boa3 | ‘I L3 T Poper Tape| |Data Statton Tele In Tele Out
Gray - #9045 -i i r _______ | | Reader Trans Unit Max 10 Max 2 Max 2
- | [ N MaxT | |Mex1 Per 6136
L 1 r UpTo8 Max Any 2 Per Sys.
Max. number 7607/7909 when using 7640/7631 combinations. -3 } : | Miles
i |
N;;‘ob;"s °F | Attached Control Units :.‘:‘?7'6%’7 Add'l 7607 Models 2 and 4 VA |
7109 Avithmeti A - - —
One | One 7631 T,3,0r5 | Five - ony combination of 2 and 4 O ecomnee-Unit (with | Molrimtener Optionol Feature__Tape Swifching 729 Il IV, Y, VI
Two 7631 1,3,0r5 | Four - any combination of 2 and 4 7094 Feature 17146) 7302-1 7618-i 7608-1 < B~
Two One 7640 ! Three - 2's onl - ] X Core Power Power his
3 Two - any combination of 2 and 4 7110 Instruction (with 7094 Storage Control Converter 1BM 1BM
Three | One 7631 and One 7640 | 1,3,0r5 |One - 20r 4 Processing Unit A | Feature #7146) System, System,
Four | Two 7631 and One 7640 | 1,3,0r 5 | None A A Channel, Channel,
or or
444 f }‘_ U S —_—— Off-line Off-line
— - - - .. ../ ,-TTT T T 1. | Operation Operation
Note 2 | T T T T .- -~ O y Noted |
¥ v r__ - 7909-1 7909 -1
7607-1 Note 4 Data Channel| {Data Channel
Data Channel 7617-1 7607-2 7607-4 7909-1 "
(Need One) Console Data Channel Data Channel Data Channel | K3 Y
: : : A 1 j |
L S, . I I [—o,m Channel Switch_: e — 1 I
| 7617-1 7617-1 ! ! - a_”ﬂMT"_x n_ | Tanslation | | —
_____ X | Console Console | | L Posl | Ps2 L _‘i7_|T_ 1 | + —
Consecutive | | ! ! ! Max 1 [ - =P
— Nomber _i | — ! per. System !_Reud Bowd ] | 4 |8 Tapes |
1= Punchi —— g Char As i i i
Card Reader "2320'"9 I 2 BCD 11 _ Hyperfape Ctrl | oo Storage | | Up to eight 729 Tape Units can be linked fo any ofher
= | Translation I File 7640 1_75975 . IBM 729 tape system, channel or off-line operation.
! A L . #1471 Control R | Cable lengths and maximum tape units per channel are
e NS N BN ] L)\ ] L2 =-- —J 0 732 Maximum | specified in Physical Planning Manuals for each system.
lcadpnen | N4 RN }-1\\_4 M Lt——= Ul a1 per b |
—- — N\t Read Bkwd | -
—a—— M i Hlme s F0729 3 | Chor fom and s N F 7L
3 d A 3 )\ 7| ar Asm and Stg | _ SN [N £ b —— A
| Rrivs bfuvs phuavs | fsers | [ ytinder | DN PN i
| ‘__h Magnetic |} Magnetic I__r V,VI4 T M{m FIN—S IN_ 3
| '-) Tape 7 '_}\ Tape 7 j\Mogné'ﬁc b= #3213 }.) s é ¥
| A Units 7 ) Unitsg r \ Tope 7 il LA740% 7340 2, Program Max 1
F 5 4 k4 UnitsS Drum Hyperfape Hypertape Transmission Ctl *
1} 7 [N i) B L e E P per system
LINC_§ LIS [S N Storage Adapter | Drive7 < Drive 4
f \J 2z N \" 2 #3451 9 l—-}\ 4 }.-)}: Z A
- =5 — . 7 7
Max 10 Max 10 Max 10 ) 3 o2
per channel  per channel per channel | | 7320 Drum Storage 1301 - 1or2 Disk Storage | LA\ _ & bin_ 4
a a 1A\ 4 IN_4
A A N S
: ! - ’ . - L — — — Jadio loader 1
Copies of this and other 1BM publications can be obtained through 1BM Branch Offices. Max 5 per System any Combination Fi2od ot |
Address comments concerning the content of this publication to: | 7ado
1BM Corporation, Customer Manuals, Dept. B98, PO Box 390, Poughkeepsie, N.Y. L 3
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IBM Technical Handbook of Systems Engineering

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

September 1963

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.

Restricted For IBM Use Only
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SYSTEM TIMINGS

SYSTEM TIMINGS

1401 Data Processing System
. Reference Card

Key to abbreviations used in formulas opP INSTRUCTION FORMAT
L = Length of the A-field OPERATION CODE FORMULA
ls = Llength of the B-field Punch a Card 4 oU5 (L +1n+1/0 The IBM 1401 Data Processing System uses a variable word-
lc = Length of Multiplicand field Read a Card 1 ON5 (L + 1) + 1/0 length concept; the length of an instruction can vary from one
lr = Length of Instruction Read and Punch 5 oNns L+ 1n+1/0 to eight characters.
Ly = Length of Multiplier field Select Stacker K ON5 (L + 1) OP CODE A- or I-ADDRESS B-ADDRESS d-CHARACTER
le = Length of Quotient field Set Word Mark ’ 0115 (L + 3) X XXX XXX X
Le = Length of Divisor field Start Punch Feed* 9 ON5 (L + 1) : Op Coﬁc: Thi's is u!wuyx a single character whic!n defines the
Lts = Number of significant digits in Divisor (Excludes high- Start Read Feed* 8 o5 (L + 1) bas'lc oferc;:;‘or:htems PQ':fW":::;A W‘_'-‘fd m:ffko: ?'W‘-‘Y“m'
der 0’s and blanks) " i v P F -
L — I‘.’e’ne:h :‘(::_ or :r‘ﬁeld whichever is shorter Store A-address ROS‘“’": Q NS5 L+ 5) A-Address: This always consists of three characters. It can iden-
vz 9 . Store B-address Register H 0115 (L +4) tify the units position of the A-field, or it can be used fo se-
Lx = Number of characters to be cleared Subtract (no recomplement) | S 0115 (L + 3 + La + Le) lect o special unit or feature (tape unit, column binary
Ly = Number of characters back to right-most 0" in control field Subtract (recomplement) s 015 (Li+3+La+ 41Lp) feature, disk storage, inquiry, etc.).
Lz = Number of 0’s inserted in a field Write a Line 2 0115 (L + 1) + 1/0 I-Address: Instructions fha! can cause program brcn.n:hes use
1/0 = Timing-for Input or Output cycle Write and Punch 6 05 L+ 1)+ 1/0 ﬂ\abl-uddress ;o .:pecl‘f’y 'hz location of the next instruction
Fm = Forms movement times. Allow 20 ms for first space, plus 5 ms Write and Read 3 0115 (L4 1) + 1/0 to be ““u',e o i a branch occurs. iated
for each additional space ! R B-Address:  This is a three-character storage crddress. associate
_ N Write, Read and Punch 7 ONs5 (L + 1) +1/0 with the B-field. It usually addresses the units position of the
7:-- = Tape movement """95 . X Zero and Add ? 0115 (L + 1+ La + L) B-field, but in some operations, such as tape or t?isk record
2 = Number of fields included in an operation Zero and Subtract | 0115 (Lt + 1 + Ly + Ls) read and write, it specifies the high-order position of a
. record storage area.
opP d-Ch The d-ch is used to modify an operation
OPERATION CODE FORMULA TAPE OPERATIONS code. It is a single alphabetic, numerical, or special charac-
ter, positi i as the last ch of an instruction. It can
Add (no recomplement) A |ON5(L+3+ Lty Tm — Tape movement can be determined from the following: be used with instructions of any length.
Add (recomplement) A ON5(L+3+ L+ 4Lp) 1 = Number of Characters
Branch B 015 L+ 1) C = Character Ru.te . PROCESSING OVERLAP
Bronch if Bit Equal* woonsi+2 729N et 200 cpi = 067 me 729V ot 200 cpi = 067 ms A-Address
Branch if Choracter Equal | B | .0115 (Li +2) at 556 cpi = 024 ms ot 800 epi = 1017 me The hundreds position of the A-address of a tape or input-
Branch if Indicator On B 015 (L + 1) 729 IV at 200 cpi = .044 ms 7330 at 200 cpi = .139 ms output unit (not 1405 or 1407) instruction is changed from %
Branch if Word Mark at 556 cpi = .016 ms at 556 c:i = ‘050 ms to @ . The symbol is used to signal an overlap operation with
and/or Zone v 015 (L +2) : . character reader, magnetic tape, paper tape, and data trans-
Clear Storage / 0115 (L + 1+ Lx) 729 Model Il and V Read 10.7 + CNms = TAU in,erle‘ckcd| rod mission units.
Clear Word Mark o |onsu+3 Weita 103 i e et e Overlap Mode
Compare c 0115 (L + 1+ La + L) 7:5 4+ CNms = Processing interlocked The following instructions are used when the system is in the
Control Carriage F 0115 (L + 1) + Fm 729 Model IV, Read 6.8 + CNms = TAU interlocked overlap mode and card, printer or serial 1/O operations are
Control Unit Uo|onsL+ )+ Tm ! 67 + CNms = Processing interlocked to be performed.
Divide (aver.)* % L0115 (L +2 +7 ke Lg + 8 Lg) Write 7.8 + CNms = TAU in!erlo’:ked INSTRUCTION FUNCTION
Halt . 0115 (L + 1) 5 + CNms = Processing interlocked XS Overlap On
Load Characters to A 7330 Read 20.5 + CNms = TAU interlocked K()$ Overlap On And Branch
Word Mark L 015 (Li+ 1+ 2L . 7.7 + CNms = Procefsing interlocked 'Q Overlap OF
Modify Address* # ON5(Li+7o0r9) Write 20.3 + CNms = TAU nn!erlofked K)o Overlap OF And Branch
5 4+ CNms = Processing interlocked
Move Characters to A or Rewind K1 Reset Overlap
B Word Mark M U5 L+ 1+ 2Lw) 729 Models Il and V = 1.2 minutes/reel K(hOo Reset Overlap and Branch
Move Characters and Edit | E ON5 (L + 1 +la +1s + Ly) 729 Model IV = .9 minutes/reel
Move Characters to Record 7330 (High Speed) = 2.2 minutes/reel 1405 TIMING
or Word Mark* P 0115 (Li+ 1+ 2L) Skip and Blank Tape
Move Characters and (add to subsequent write time) TIMINGS (Model 2) MAX. AVG. MIN.
Suppress Zeros z OS5 (L + 1+ 3 L) 729 Models Il and V = 40.5 ms Disk to Disk 800 ms 600 ms 450 ms
Move and Insert Zeros* X OS5 +1+23 L+ 3t 729 Model IV = 27 ms Track to Track 250 ms 175 ms 100 ms
Move Numeric D 0115 (L + 3) 7330 = 103 ms Record to Record, same Track 50 ms 25 ms
Move Zone Y 0115 (L1 + 3) Backspace (after Read) Backspace (after Write)
Multiply (aver)* @ | OM5WL+34210+5telu+700] 727 Models lland V = 46 + CNms 725 Models Il and ¥ =52+ CN ms Inter 1 Busi Machines Corporation
729 Model IV = 33 + CN ms 729 Model IV = 37 + CN ms Data P < Divisi
No Oparation N oS+ 7330 = 428 + CN ms 7330 = 435 + CNms ata Frocessing “ivision
112 East Post Road White Plains, N. Y.
* Special Feature Form X24-6447-6 Printed in U.S. A. © 1959, 1960, 1961 by I ional Busi Machil Corp
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| OPERATION BCD CARD || OPERATION BCD | CARD BCD | CARD
: —_ CODE FUNCTION IMNEMONIC l CODE ‘ CODE CODE FUNCTION | MNEMONIC CODEJ CODE |NSTRUCT|Oﬂ FUNCTION IMNEMONIC ’ CODE | CODE
©
: (o)
| I INPUT-OUTPUT CODES MISCELLANEOUS OPERATION CODES MAGNETIC TAPE %UX TAPE UNIT ADDRESS
: 1 Read a Card R 1 1 c X .
: ' Compare c CBAZY | 123 R ) iux)(B)d | Read/Write Tape d-medifier, R-Read
Write a Line w 2 2 E Move Characters and Edit | MCE CBA41 | 125 with Word Marks LCA Tape
20 Write Word Marks [ is_modifier F Control Carriage cc CBA42 | 126 M(%UX)(B)d | Read/Write Tape MCW W-Write Tape
I (%UX)(B): / P!
Write-Read WR <2 3 H Store B-Address Register* | SBR BAS 12-8
A Ponch @ Cord » P I 4 " Seloct Stacker 9 s P a2 M(%CX)(B)R | Read Compressed Tape* (%CX) is address of tape unit
® Read-Punch Feed* R is_modifier N No Operation NOP B41 ns | PA® R e ke | ™M ceazi | 117
i 4(R Read-Punch Feed and R is modifier Q Store A-Address Register* SAR CB8 11-8
| Branch* g U(%UX)d C i
! e : - e I . / Clear Storage cs Al 01 ( ) ontrol Unit cu CA4 0-4
5 ead-Puncl N Halt H BAS821 12-3-8 X(A)(B) Move and Insert Zeros* MIZ CA421 0-7
6 Write-Punch wp C42 | 6 # Modify Address* MA 821 3-8
6R Write-Read Punch Feed* R is modifier BINSTRUCTION FUNCTION REMARKS
6(IR Write-Read Punch Feed R is modifier CHARACTER AT d FOR Bﬂ]d BRANCH
and Branch* COLUMN BINARY
7 Write-Read-Punch WRP 1 7 d BRANCH ON d BRANCH ON
g Start Read Feed* SRF 8 8 bl | Unconditional R Carriage Busy* 1c Read Column Binary C is Modifier
u 9 Start Punch Feed* SPF c81 9 9 | Carr. Chan. #9 T | low Compare B < A* § ¢ Punch Column Binary C is Modifier
.-5 A “Last Card” Switch u High Compare B > A*
2 [ ARITHMETIC CODES Fu Err—— ST compe 2.2 AL AXBIA | Move ond Binary Decods| & is Modifier
8 A Add A BA1 12-1 c Sense Switch C* 2 Reader Error if 1/0 Check | M(A)(B)B Move Binary Code B is Modifier
Qu i * ) Stop Switch OFF
s Subtract s caz 02 D | Sense Switch D - M(%BX)AR | Read Binary Tape %BX is Address
i E Sense Switch E* Punch Error if 1/0 Check " of tape unit
o ? Zero and Add zA CBAB2 | 12:0 — ' | Stop Switch OFF M(%BX)(A)W |  Write Binary Tape P
= F Sense Switch F
— ] Zero and Subtract zs B82 11-0 P Sense Switch G* i Printer Error if 1/O Check w(I)(B)d Branch if Bit Equal BBE is mnemonic
= @ Moltiply® " ot e r Stop Switch OFF
K End of Reel
g T oner . o prvvy BERETET @ | Corr. Chan._#12 DISK STORAGE %FX DISK OPERATION
o ape trror % Processing Check Vf“h
1) I LOGIC OPERATION CODES S Equal Compare B = A* Process Check Switch OFF f M(%FO)(B)R | Seek Disk B is Disk Address
! i * B < A
| @ : " | P__| Printer Busy /| Unequal Compare B # M(%FX)(BIR | Read Disk X can be 1,2, or 3
! B(I) Brancl B 12-2
! 9 B()d B h if Indicator ON di difi CHAHACTER AT d FOR M(%FX)(B)W | Write Disk 1 Specifies Single Record
— ranch It Indicator is modifier
i < - : MAGNETIC TAPE DISK STORAGE LOFX)BIR | Read Divk with 2 Specifies Full Track
i B(1)(B)d | Branch if Character is Equal| Contents of B compared to d Word Marks 3 Specifi Write Disk
| - pecifies a Write Disl
: V(1)(B)d | Branch if WM and/or Zone BWZ ‘ A4) I 0-5 d OPERATION d BRANCH ON LOFX)(B)W | Write Disk with ﬂz;::a;p;wﬁon
| [ MOVE AND LOAD CODES B Backspace Tape N Access Inoperable Word Marks
{ Record
i v Read/Write Parity Check or
| D Move Numerical MN BA4 12-4 E Skip and Blank Tape Read Back Check Error 1407 INOUIRY %TD ADDRESS
‘ L Load Character to A Word Lca B21 11-3 M Write Tape Mark w Wrong-Length Record M(%T0)(B)R Read Console Printer Data from 1407 transferred
Mark R Rewind T X U | Add c to B-address
ewind Tape nequa ress Compare
M Move Characters to A or B MCW CB4 11-4 - M(%T0)(B)W Write Console Printer Data at B-address
Word Mark v se»;un: Tape and Y (A:nydDi:k Storage Error transferred to 1407
Y Move Zone Mz cas 0-8 nod ondition :
L(%T0)(B)R Read Console Printer Data from 1407 transferred to
X ith Word Mark B-ad if
z g’:"";':rf:"z':r‘::“ and MCS A81 0-9 CHARACTER AT d FOR wil ord Marks address with Word Marks
1407 CONSOLE INQUIRY STATION L(%T0)(B)W Write Console Printer Data at B-address transferred
0] Set Word Mark SW CA821 0-3-8 with Word Marks to 1407 with Word Marks
ful Clear Word Mark cw CBA84 | 12-4-8 Q | Inquiry Request * Inquiry Clear M(%T0)(B)W Line Space B is address of a Group Mark
with a Word Mark
* Special Feature
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. . .
IBM Technical Handbook of Systems Engineering Section | Area | Page
EM 1410 Instruction Card
ACTUAL LANGUAGE FOOTNOTES
9 v
—Mode M (move) or L (load)
Type of 1/0 Unit
1 = Card Reader (1402 or 1442-3)
Code 2 = Printer (1403)
Alternate 4 = Card Punch (1402) normal
5 % — Ch | Non-Overlap = 8 = Card Punch (1402) column binary
x on-Overlap = ( B = Magnetic Tape Unit odd parity
@ — Ch 1 Overlap =) D = Data Transmission Unit (1009)
— F = Disk Storage (1405, 1301, 1311)
[ —Ch 2 Non-Overlap =~ K = 7750 Programmed Transmission Control
* —Ch 2 Overlap ——x% 1440 System with 1448 Transmission Control
7340-2 Hypertape
L = Telegraph
P = Paper Tape Reader (1011)
Q = Remote Inquiry Unit (1014)
S = Magnetic Character Reader (1412, 1419)
T = Console-1/0 Printer
U = Magnetic Tape Unit even parity
1/0 Unit No. or Specific Operation
ES
| +-- NOTE: x* or x*, when " . .
NP L 0-9 Magnetic Tape Unit (unit No.)
present, occupies x! 0,1, 2 = 1402 Pocket (read)
position. 0, 4,8 1402 Pocket (punch)
9 = 1402 No Stack or Feed Operation (read)
0,1 Specific Printer Operation
0-9 or @ = Specific Disk Storage Operation
[ 1440 Move Operation
1 = 1440 Load Operation
1 = 7750 or Hypertape Move Operation
0,1 = Specific 7750 or Hypertape Load Operation
0 = Data Transmission Unit
1 = Paper Tape Reader
0,1 = Remote Inquiry Unit — specifies group
0, 1, 2 = Telegraph — specifies buffers
0,1 = No meaning, but completes instruction length,
for Console-I/O Printer, 1442-3, 1412, 1419.
Five-position B-address identifying the
high-order (leftmost) position of data field
M d-ch (definer) — operation modifier
M or L x' x?x’ (B) x-
AUTOCODER FOOTNOTES
. EX TAGS
Mnemonic Op-Code Suffixes IND T
#* 1 or 2 for Ch A, B, OR | ADDRESS
(#) 1 (or 2) for Ch, but the
i\y’{r‘\\?& O("llm‘;’d ode ) 8817 AT o el e
w 1 B load mode
O if overlap OVER OVER OVER OVER INDEX
(+1/0) Any I/O statement (pre- HUNDREDS | HUNDREDS TENS TENS REGISTER
requisite: priority feature)
Undefined and referenced POSITION | POSITION | POSITION | POSITION
Operands NONE
a A-address A 1
a' A-address (AAR does not step)
b B-address 2
i I-address
d d-character A 3
¢ 1 or 2 for Ch
u 1/0 unit No. A 4
cu Ch and unit No.
0/bl Either 0 or blank A A 5
x X-control field
A 6
(All other characters actual)
A A 7
Examples: B 8
P(#)w® O.b is written as P2WO 0.b to punch a card
in the channel 2 1402, using the load and overlap B A 9
modes, and stack in pocket 0. Equivalent actual-
language instruction is L *40 (B) W. B B 10
P(#)w° 0.b is written simply as P 0.b or P1 0.b to B B A 1
punch a card in the channel 1 1402, using the
move and non-overlap modes, and s?ack in B A 12
pocket 0. Equi I-languag i
is M %40 (B) W. B A A 13
B A 4
B A A 15
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Section | Area

Page

09 | 21

COLLATING

High->

06

STANDARD BCD INTERCHANGE CODE

INDEX REGISTER STORAGE LOCATIONS

00025 through 00029
00030 through 00034
00035 through 00039
00040 through 00044
00045 through 00049
00050 through 00054
00055 through 00059
00060 through 00064
00065 through 00069
00070 through 00074
00075 through 00079
00080 through 00084
13 00085 through 00089
14 00090 through 00094
15 00095 through 00099

-
- O 0V ® NO LA WN =

-
~N

CHARACTER | CARD CODE | BCD CODE (Core Storage)
Report: Progrom

b No Punches | € | -

- 1238 s Aafs 2
i ) 1248 clofals]a

{ 1258 s (als]a
< 1268 s (alafal2
= 1278 clsj{as]a]2
N + 12 clsia

s n3s c|s s 2
.« 1N43 [y s |a

] 1158 cls s |4
! N8 cls 8 a2
Al 178 [y s |42
- n [y

/! 01 [3 A

-l 0338 c Als 2
% . ( 048 AlsTa
~ 058 [ Als]a

\ 068 (4 Alsja]2
o 078 Als a2
6 ! 28 A )
# ) = 38 8 2
@ ' 48 < s |a
s 58 s |4
> 68 s Ja]2
v 78 [ 8 Jaj2
7 120 clsfals 2
A 121 8 [a

[ 122 8 1A 2
[ 123 c[s]a 2
D 124 8 |A 4

E 12.3 cls]a 4

F 126 clsfa a2
G 127 B [A 4al2
H 12.8 s als

] 129 clasa]s

] 110 [ [) 2
) 11 . cle

[ 12 cle 2
L 13 ) 2
M N4 cls 4
N 1. ) 4
) 16 . 42
[ 07 cle 42
Q [ cls 8

R 1.9 ) 8

* 028 Als 2
s 02 C LA 2
T 03 A 2
v 04 c A 4
v oS A 4
w 06 A 4]2
X o7 c A 42
Y 08 c Als

F) 0.9 Als

[l ) c 8 2
1 1

2 2. 2
3 3 C 2
4 4 4
5 5 c 4
6 6 [ 4]2
7 7 42
[] 8 [

9 9 c [)

NOTE: Tape may use even parity.

EM 1410 Instruction Card

INDEXING EXAMPLE

Modify the A- and B-addresses of this instruction, by tags

selocting the same index register:
Op Code A-address B-address
v

A 066F6 077G7
Both the A- and B-addresses are tagged by B and A bits over
the tens position (F = BA42 and G = BA421). Index register 3
is selected. Because the index factor in IX3 is unsigned, it is
added to both addresses.

A-add 066F6. 06666
1 X 3 factor 00081
Effective A-address 06747
B-address 077G7. 07777
| X 3 factor 00081
Effective B-address 07858

Effective Instruction: X 06747 07858
VALID ADDRESSES ON 10K OR LARGER SYSTEMS

File No. 1410.80
Form X22-6740

For use with 1410 Processor Operating Systems 1410-PR-108 and -134 Printed in US.A.

Copies of this and other IBM
offices. Addi

ress comments concerni

d through IBM branch

can be
ing the content of this publication to IBM

Corporation, Customer Manuals, Department B98, PO Box 390, Poughkeepsie,
New York.

This card, Form X22-6740, obsoletes IBM 1410 Data P
Card, Forms X24-6502-1, -2, and -3.

September 1963
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INSTRUCTION AUTOCODER

Add (One Field) - . A a
Add (Two Fields) ..o A 3, b

Tape .. BSP cu
Branch if Ari ic Overflow BAV i
Branch if Bit Equal (any bit in b matches a bitind) ........... BBE i b,d
PRINTER
Branch if Carriage Busy (Ch 1) ... BPCB(#) i
Branch if Carriage Busy (Ch 2) . BPCB2 i
Branch if Carriage 9 (Ch 1) .. BCO(#) i
Branch if Carriage 9 (Ch 2) ... BC92 i
Branch if Carriage Overflow, 12 (Ch 1) BCV(#) i
Branch if Carriage Overflow, 12 (Ch 2) BCV2 i

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

STATUS TEST
Branch if Any I/0 Channel Status Indicator Oh (Ch 1) ...
Branch if Any 170 Channel Status Indicator On (Ch 2)

Branch if I/0 Unit Not Ready (Ch 1 0r2) .. BNR# i
Branch if I/0 Unit Busy (Ch 1 0r2) ... BCB# i
Branch if 1/0 Unit Data Check (Ch 1 BER# i
Branch if I/0 Unit Condition (Ch 1 0r2) ...... . BEF# i
Branch if 1/0 Wrong Length Record (Ch Tor 2) . BWL# i
Branch if 170 Unit No Transfer (Ch 1 or 2) .. BNT# i
Branch if Any On in Plural Indicator Test (by d-char of

more than one but less than all bits, such as ) ... BEX# i, d
Branch if Character Equal (b BCE i,b,d
Branch if Compare Equal ..... BE i
Branch if Compare High (B greater than A) BH i
Branch if Compare Low (B less than A) . BL i
Branch if Compare Unequal ... BU i
Branch if Divide Overflow ........ BDV i
Branch if Inquiry Request (Ch 1) ....... BNQ(#) i
Branch if Inquiry Request (Ch 2) ... BNQ2 i
Branch if Outquiry Request (Ch 1) ...... BOQ(#) i
Branch if Outquiry Request (Ch 2) .. BOQ2 i
Branch if Overlap in Process (Ch 1) BOL1 i

Branch if Overlap in Process (Ch 2) ...

PRIORITY
Branch if Attention Priority Request (Ch 1) ..................... BXPR1 i
Branch if Attention Priority Request (Ch 2) . .. BXPR2 i
Branch if Attention Signal (Ch 1) . 1440 ... BXPR1 i
Branch if Attention Signal (Ch2) ... 1440.... BXPR2 i
Branch if Inquiry Priority Request Ch 1) - BIPR(#) i
Branch if Inquiry Priority Request (Ch 2) .. BIPR2 i
Branch if 1/0 Unit Priority Request (Ch 1) ....... BUPR(#) i
Branch if 1/0 Unit Priority Request (Ch 2) .. BUPR2 i
Branch if Outquiry Priority Request (Ch 1) . BQPR(#) i
Branch if Outquiry Priority Request (Ch 2) BQPR2 i
Branch if Overlap Priority Request (Ch 1) .. BOPR1 i
Branch if Overlap Priority Request (Ch 2) ... . . BOPR2 i
Branch if Priority Request Indicator On (Ch 1) — 7750 or

Hypertape ....... BXPRI i
Branch if Priority Request Indicator On (Ch 2) — 7750 or

pertape .......... BXPR2 i

Branch if Seek Priority Request (Ch 1) ... BSPR1 i
Branch if Seek Priority Request (Ch 2) . BSPR2 i
Branch Unconditionally and Enter Priority Alert Mode BEPA i
Branch Unconditionally and Exit From Priority Alert BXPA i
Branch if Read Back Check (1405)Ch1or2 ... BRC# i
Branch if Tape Indicator (for CE use) -------
Branch if Zero Balance ... BZ i

Branch if WM Present . BW ib
LAV

Branch if WM Present, or Zone Bits Absent ........ WZ i, b
Branch if WM Present, or Zone Equal A .. BWZ i, b A
Branch if WM Present, or Zone Equal AB . BWZ i,b, AB
Branch if WM Present, or Zone Equal B. BWZ i, b, B
Branch if Zone Bits Absent .. BZN i, b
Branch if Zone Equal A .. BZN i, b A
Branch if Zone Equal AB BZN j, b, AB
Branch if Zone Equal B BZN i, b,B
MAGNETIC CHARACTER READER

Branch if Late Read Indicator On (1412) Ch 1 or 2 BCLR# i
Branch if Document To Be Read (1419)Chlor2 ... .

Branch if Read Not Ready Indicator On (1412) Chlor2 .. BCNR# i
Branch if Document Under Read Head (1419)Ch 1 or2 .

Branch if Read Check Indicator On (1412) Ch 1 or 2 BCRC# i
Branch if Amount Field Valid (1419)Ch1or2 ...

Branch if Amount Field Indicator On (1412) Ch 1 or 2 BCAF# i
Branch if Process Control Field Valid (1419)Chlor2 ........

Branch if Process Ctrl Field Indicator On (1412) Ch1or2.. BCPC# i

Branch if Account-No. Field Valid (1419)Ch 1 or2.

Branch if Account-No. Field Indicator On (1412) Chior2. BCAN# i
Branch if Transit-Routing Field Valid (1419) Chlorz ........

Branch if Transit-Routing FId Indicator On (1412) Ch1or2 BCTR# i
Branch if Serial-No. Field Valid (1419)Ch 1 or2 ..

Branch if Docum't Spacing Chk Indic. On (1412) Chior 2. BCDC# i
Branch if Incorrect Document Spacing (1419)Chlor2 ...

Branch 1 ti B i
PRINTER

Carriage Control Immediate Skip to 1 (Ch 1 or 2) #) 1
Carriage Control Immediate Skip to 2 (Ch 1 or 2) CC(#) 2
Carriage Control Immediate Skip to (3-10) (Ch 1 or 2) CC(#) (3-0)
Carriage Control Immediate Skip to 11 (Ch 1 or 2) .. CC(#) #
Carriage Control Immediate Skip to 12 (Ch 1 or 2) CC(#) @
Carriage Control Immediate 1 Space (Ch 1 or 2) CC(#) T
Carriage Control Immediate 2 Spaces (Ch 1 or2) .. CC(#) K
Carriage Control Immediate 3 Spaces (Ch 1 or 2) .. CC(#) L
Carriage Control Skip After Print to (1-5) (Ch 1 0r2) ... CC(#) (A-E)

Carriage Control Skip After Print to (6-7) (Ch 1 or 2)
Carriage Control Skip After Print to (8-9) (Ch 1 or 2) .

Carriage Control Skip After Printto 10 (Ch 1 or 2) .. CC(#;
Carriage Control Skip After Printto 11 (Ch 1 or 2) . CC(#)
Carriage Control Skip After Printto 12(Chlor2) ... CC(#)

Carriage Control 1 Space After Print (Ch 1 or2) ..
Carriage Control 2 Spaces After Print (Ch 1 or 2) .
Carriage Control 3 Spaces After Print (Ch 1 or2) ...

September 1963

ACTUAL
AA)
A(A)(B)
Uxéxx? B
mz

WD ®B x

RorX(M1
RorX()2
RorX (D4
RorX (D8
Ror X (D) —
RorX (b

RorX(Hx

YDOX

RorX() @
JMHK

Vih®K

TorOM1
TorO(M1
IorO(2
TorO(M2
TorO(M3
IorO(N)3
TorO()4
TorO(4
IorO(M5
IorO(M)S
IorO(M6
TorO(N)6
Toro(n7
TorO(Mm)7
TorO(D)8
TorO(H§

J () blank

For2 1
For2 2
For2 3.0
For2 #
For2 @
For2 J
For2 K
For2 L
For2 AE
For2 F-G
For2 HI
For2 ?
For2 .
For2 [
For2 /
For2 S
For2 T

Section

Area

Page

CLEAR
Clear Storage . o . CS b
Clear Storage and Branch - oo, €S iy b
Clear Word Mark (One Address) CW a
Clear Word Mark (Two Addresses) . CW a,b
Compare (b to a) .. Cab
Control Unit (creates the uml-comrol mslrucuon spec by

Autocoder operands, in object deck at compile time) CU x,b,d
Control 1440 . B cronn SCM® € b
Control 1440 with WM RO SCK* ¢, b
Control Hypertape with WM (normal Ioad) .. SCK® €, b
Control Hypertape with Actual WM Transfer . SCL® ¢, b
Control Hypertape without WM . R . SCM* ¢, b
Control 7750 with WM (normal load) ... i SCK® ¢, b
Control 7750 with Actual WM Transfer . v SCL® ¢, b
Control 7750 without WM i, SCM® ¢, b
Data Move (see Move) ... . Mxxxx a,b
Disengage Magnetic Character Reader (Ch Tor Z) . DCR#
Divide (a into b) .
Engage Magnetic Characur Reader (Ch 1 0r2) ..
Erase Forward (Skip and Blank Tape) .
Halt . v H
Halt and Branch . H
1/0 No Operation, Input Slatus (wo/w WM) . N(+1/0)
1/0 No Operation, Output Status (wo/w WM) . N(+170)
Load Unit (creates the load-mode 1/0 instruction spec. by

Autocodér operands, in object deck at compile time) LU x,b,d
MOVE DATA RIGHT TO LEFT
Move Left Characters and WM Single Position .......... MLCWS a, b
Move Left Characters and WM thru 1st A-Field WM . MLCWA a, b
Move Left Characters and WM thru 1st B-Field WM MLCWB a, b
Move Left Characters and WM thru 1st WM MLCW a, b

Move Left Characters Single Position e
Move Left Characters thru Ist A-Field WM
Move Left Characters thru 1st B-Field WM
Move Left Characters thru 1st WM

Move Left Numeric and WM Single Position ........ b
Move L:ft Numeric and WM thru 1st A-Field WM MLNWA a,b
Move Left Numeric and WM thru 1st B-Field WM .. MLNWB a,b
Move Left Numeric and WM thru 1st WM.... MLNW a, b

Move Left Numeric Single Position ...........
Move Left Numeric thru 1st 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 1st 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 thru 1st A-Field WM
Move Left Zones thru st B-Field WM
Move Left Zones thru 1st WM

MOVE DATA LEFT TO RIGHT

Move Right Characters and WM thru 1st A-Field GM-WM  MRCWG a, b
Move Right Characters and WM thru 1st A-Field % ......... MRCWR a, b
Move Right Char. and WM thru 1st A-Field & or GM- WM  MRCWM ab

Move Right Characters and WM thru 1st WM . MRCW a, b
Move Right Characters thru 1st A-Field GM- WM MRCG a,b
Move Right Characters thru 1st A-Field %= . MRCR a,b
Move Right Characters thru 1st A-Field == MRCM a, b
Move Right Characters thru 1st WM - . MRC a,b
Move Right Numeric and WM thru 1st A-Field GM WM .. MRNWG a,b
Move Right Numeric and WM thru 1st A-Field ¥ ... MRNWR a, b

Move Right Num. and WM thru 1st A-Field ¥ or GM-WM MRNWM a, b

Move Right Numeric and WM thru 1st WM MRNW a, b
Move Right Numeric thru 1st A-Field GM-W)| MRNG a, b
Move Right Numeric thru 1st A-Field &= .. MRNR 3, b
Move Right Numeric thru 1st A-Field == or GM-WM MRNM a, b

Move Right Numeric thru 1st WM
Move Right WM thru 1st A-Field GM- WM

Move Right WM thru 1st A-Field 5= ...

Move Right WM thru 1st A-Field #or GM WM MRWM a,b
Move Right WM thru 1st WM .. . MRW a,b
Move Right Zones and WM thru lst A- e MRZWG a, b

Move Right Zones and WM thru Ist A-Field == ..
Move Right Zones and WM thru Ist A- Fleld +orGM-WM MRZWM a,b
Move Right Zones and WM thru 1st WM ..
Move Right Zones thru 1st A-Field GM- WM
Move Right Zones thru 1st A-Field % ...
Move Right Zones thru 1st A-Field =k or GM-WM .
Move Right Zones thru 1st WM .
Move Unit (creates move-mode 1/ O instruction spec. l1y
Autocoder operands, in object deck at compile time) ..
Move Tape One Record Without Readmg (for CE use) .
Multiply

No Operation . NoP
No Operation Mark (no-op switch Autocoder
pseudo-op — omits WM over nextopcode) .................... NOPWM
Typical next op B i
Prevent Seek Complete (1301 with 7631-3 or -5) ... PSC° ¢, b
Priority Test and Branch (see Branch if Priority) Bxxxx
Punch a Card, Stack in Pocket 0 (wo/w WM) . P(#w° 0,b
Punch a Card, Stack in Pocket 4 (wo/w WM) . P(#)w° 4,b
Punch a Card, Stack in Pocket 8 (wo/w WM) . P(#)w° 8,b
Punch a Column Binary Card, Stack in Pocket 0 PB#° 0, b
Punch a Column Binary Card, Stack in Pocket 4 PB#° 4,b
Punch a Column Binary Card, Stack in Pocket 8 PB#° 8,b

Read a Card, Stack in Pocket 0 (1402) wo/w WM
Read a Card, Stack in Pocket 1 (1402) wo/w WM .
Read a Card, Stack in Pocket 2 (1402) wo/w WM
Read a Card, No Stack or Feed Operation (1402) wOo/W WM R(#)w*
Read and Feed a Card (1442-3) wo/w WM .

Read Console Printer (wo/w WM) .....................
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/B
/(I) (B)

o)
(A (B)
c@®

Mx'K0 (B)C
Lx'K1(B)C
Lx'K1(B)C
Lx'K0(B)C
Mx'K1 (B)C
Lx'K1(B)C
Lx'Ko(B)C
Mx'K1 (B)C
D (A) (B) x
PorQD

% (A) (B)
PorQE
Uxéx?x? E

: 1))

MorLx'x?x* (B) Q
Mor Lx'x?x?(B) V

DA ®7
D(A) (B) X
D(A)(B)P
DA B G
D (A) ®) 3

D@A®BT
D (&) ®L
D (A)(B)C
D () @) 5

D(A) ®)V
D (A) (B)N

D(A)(B)A
D(A)(B) 4
D(A) (B) U
D@A) B M
D(A) () D
D(A) (B) 6
D (A) (B) W
D) (®B)O
D(A)(B) F
D (&) (B) 2
D(A)(B) S
D@A) B K
D(A) (B)B

D (4) (B) &
D (A) (B)
D(A) (B) =
D (A) (B) V
D(A)(B)$

DA (B)]
D (A) B)m
DA (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
DA B) @
D(A)B);
D (A)(B)\
D(A)®) <
D (A) (B) >
D (A) (B)!
D (4) (B)
D () (B)?
D) ®)0

U o A
ew®
N

N

J () blank
Mx'F4(B)orW
Y(®x

MorLx'40 (B) W
MorL x'44 (B) W
MorLx'48 (B) W
Mx'80 (B) W

Mx'84 (B) W

Mx'88 B} W

MorLx'10 (B)R
MorLx'l1 (B)R
MorLx'12 (B)R
MorLx'19 (B)R
MorLx'10(B)R

MorL x*TO (B) R
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TABLE

Lookup Equal LE a,b
Lookup Equal or High LEH a,b
Lookup High LH ab
Lookup Low ..... [RISSRORTURRSRUNUOTOIUPIIIURSSNONINS 5 RN 18 .
Lookup Low or Equal LLE a,b
Lookup Low or High LLH ab
Lookup to Any

Lookup to End

Move Ch: and Edit MCE a, b
Move Characters and Suppress Zetos ..............ccccoccceuce... MCS 2, b
READ FILE

Read Cylinder (1301) wo/w WM RCYw* ¢, b
Read Cylinder to End of Cylinder (1301) wo/w WM. RCYGw ¢, b
Read Disk Sector (1311) wo/w W] RDw* ¢, b

Read Disk Sector to End of Core or Sector Count (1311)

wo/w WM RDGw c, b
Read Disk Sector Count Overlay (1311) wo/w WM . RDVw® ¢, b
Read Disk Sector Count Overlay to End of Track (1.

wo/w WM RDVGw ¢, b
Read Full Track (1405) wo/w WM .. RDTw® ¢, b
Read Full Track to End of Core (1405) wo/w WM . RDTGw ¢, b
Read Full Track Sectors with Addresses (1311) wo/w WM RFTw* ¢,b
Read Full Track Sectors with Addresses to End of Core

or Track (1311) wo/w WM
Read Full Track with Home Addre:
Read Full Track with Home Address to End of Track

(1301) wo/w WM RHAGw ¢, b
Read Full Track with Record Addresses (1301) wo/w WM RFTw® ¢, b
Read Full Track with Record Addresses to End of Track

(1301) wo/w WM RFIGw ¢, b
Read Full Track without Rec Addresses (1301) wo/w WM .. RDTw® ¢, b
Read Full Track without Record Addresses to End of

Track (1301) wo/w WM . RDTGw ¢, b
Read Single Record (1405, 1301) wo/w W RDw® ¢, b
Read Single Record to End of Core (1405, 1301) wo/w WM RDGw ¢, b
Read Track Record (1311) wo/w WM RDTw® ¢, b
Read Track Rec to End of Core or Tmck (lJl l) wo/w WM RDTGw ¢, b

RFTGw ¢, b
RHAw® ¢, b

Read Track Record with Address (1311) wo/w WM ... RTRw® ¢, b
Read Track Record with Address to End of Track (1 31 1)

wo/w W RTRGw ¢, b
REMOTE
Read Data Transmission Unit (wo/w WM) . RTDw® ¢, b
Read Inquiry (1014 unit) wo/w WM ... RQw° ¢0,b
Read Inquiry (1014 in 2nd gmup) wo/w WM RQw*® cl,b
Read Paper Tape (wo/w WM) . . . RPTw® ¢, b
Read RL° ¢0, b
Read Telcgrnph (lxl addmonal in/out/both buffers) ... RL°® cl,b
Read Telegraph (2nd additional in or out buffer) RL° ¢2,b
Read Magnetic Character Reader ... RCR® ¢, b
Read Magnetic Character Reader and

Special Symbols ... RCRW® ¢, b
TAPE
Read Tape (wo/w WM) .. RTw* cu, b
Read Tape to IRG or End of Core (wo/w WM) . RTGw cu,
Read Tape Binary (odd Parity) wo/w WM .. RTBw® cu, b
Read Tape Binary to IRG or End of Core (wo/ WM) RTBGw cu, b
Read 1440 SRM° ¢, b
Read 1440 with WM SRK® ¢, b
Read Hypertape with WM (normal load) . SRK° ¢, b

Read Hypertape with Actual WM Transfe!
Read Hypertape without WM
Read Hypertape to IRG or End of Core with WM (nor.load) SRKG ¢, b
Read Hypertape to IRG or End of Core with Actual WM

Transfer ........ SRLG ¢, b

Read Hypertape to IRG or End of Core without WM . SRMG ¢, b
Read 7750 with WM (normal load) ....... SRK® ¢, b
Read 7750 with Actual WM Transfer . SRL°® ¢, b
Read 7750 without WM - SRM® ¢, b
Read 7750 to End of Core wil h WM (norma load) SRKG ¢, b

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) ...........ccc...c.
Rewin
Rewind and Unload ..

WRITE FILE
‘Write Address (1405, for CE use) ..

‘Write Cylinder (1301) wo/w WM .. WCYw® ¢, b
‘Write Cylinder to End of Cylinder (1301) wo/w WM WCYEw ¢,b
Write Disk Check (1405, 1301, 1311) wo/w WM ... WDCw*® ¢, b

Write Disk Check to End of Core (1405, 1301, 131 )

wo/w WM
‘Write Disk Sec!or (131 l) wo/w WM
Write Disk Sctr to End of Core or Sctr Ct (1311) wo/w wM WDEw ¢, b

Write Disk Sector Count Overlay (1311) wo/w WM .. WDVw® ¢, b
‘Write Disk Sector Count Overlay to End of Track (131 1)

wo/w WM WDVEw ¢, b
‘Write Format Track (1301) ... . WFO° ¢, b
‘Write Format Track to End of Core (1301) WFOE ¢, b
Write Full Track (1405) wo/w WM .. WDTw* ¢,b
Write Full Track to End of Core (1405) wo/w WM WDTEw ¢, b

‘Write Full Track Sectors With Addresses (1311) wo/w WM WFTw® ¢, b
‘Write Full Track Sectors With Addresses to End of Core

or Track (1311) wo/w WM. WFTEw ¢, b
‘Write Full Track with Home Address (1301) wo/w W] WHAw*® ¢, b
‘Write Full Track with Home Address to End of Core

(1301) wo/w WM .. WHAEw c, b

‘Write Full Track with REcord Addrasm (1301) wo/W WM WFTw® ¢, b
‘Write Full Track with Record Addresses to End of Core

(1301) wo/w WM .. WFTEw ¢,b
‘Write Full Track without Rec Addresses (1301) wo/w WM WDTw® ¢, b
‘Write Full Track without Record Addresses to End of

Core (1301) wo/w WM
Write Single Record (1405, 1301) wo/w WM
‘Write Single Record to End of Core (1405, 1301) wo/w WM WDEw ¢, b
‘Write Track Record (1311) wo/w WM ..
Write Track Rec to End of Core or Track (131 l) wo/w WM WDTEw ¢,b

WDTEw ¢, b

‘Write Track Record with Address (1311) wo/wWM ... WTRw® ¢, b
Write Tmck Record with Address to End of Track (131 1
wo/w W] WTREw c,b
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T(A)®)2
T(A)(B)6
T(A) ®)4

®)7
T (A) (B) blank

E@A)®)
Z@A)®

MorLx'F@ (B)R
MorLx’F@ (B) $
MorLx'F1 B)R

Mor Lx%F1 (B) §
MorLx'F5(B)R

M or L x*F5 (B) §
MorLx'F2(B)R
Mor LxSF2 (B) §
MorLx'F6 (B)R

M or L x5F6 (B) $
MorLx'F5(B)R

MorLx°F5 (B) §
MorLx'F6 (B)R

Mor Lx°F6 (B) $
MorLx'F2(B)R

Mor L x°F2 (B) $
MorLx'F1 (B)R
MorLx°F1 (B) $
MorLx'F2(B)R
Mor Lx5F2 (B) $
MorLx'F@ (B R

MorLx’F@ (B) §

MorLx'DO(B)R
MorLx'Q0(B)R
MorLx'Q1 (B)R
MorLx'P1(B)R
Mx'LO(B)R
Mx'L1(B)R
Mx'L2(B)R

Mx'St (B)R
Lx'S1(B)R

MorLx'Ux* (B)R
Mor Lx5Ux3 (B) $
MorLx'Bx® B)R
MorLx°Bx*(B) $
Mx'KO®B) R
Lx'K1(B)R
Lx'K1(B)R
Lx'K0(B)R
Mx'K1(B)R
LxK1(B)$

Lx’K0O®B)$
MxSK1 (B) §
Lx'Kl1 (B)R
Lx'KO (B)R
Mx'K1(B)R
Lx*K1(B)$
Lx°K0(B) $
MxSK1(B) $
Mx'F9 B)RorW
Uxsx?x*R
U x*xx* U

Mx'F4 (B)W

MorLx'F@(B)W
MorLx’F@ (B) X
MorLx'F3(B)W

Mor L x5F3 (B) X
MorLx'F1(B)W
Mor LxF1 (B) X
MorLx'FS®B)W

Mor L x°F5 (B) X
Mx'F7(B)W
M x°F7 (B) X
MorLx'F2(B)W
Mor Lx°F2 (B) X
MorLx'F6 (B)W

M or Lx5F6 (B) X
MorLx'F5(B)W

Mor Lx5F5 (B) X
MorLx'Fé6(B)W

Mor Lx%F6 (B) X
MorLx'F2(B)W

MorLx’F2 (B) X
MorLx'F1 (B)W
Mor Lx5F1 (B} X
MorLx'F2(B)W
MorLx’F2 (B) X
MorLx'F@ (B)W

Mor Lx*F@ (B) X

SCAN DATA

Scan Left Single Position .........
Scan Left thru 1st A-Field WM .
Scan Left thru 1st B-Field WM
Scan Left thru 1st WM ..

Scan Right thru 1st A-] Fxcld GM WM ...
Scan Right thru 1st A-Field == ...

Scan Right thru 1st A-Field # or GM-WM SCNRM a,b
Scan Right thru 1st WM . SCNR a, b
Scan Disk Equal (1311) wo/w WM . SDEw ¢, b
Scan Disk High or Equal (1311) wo/w WM SDHw ¢, b
Scan Disk Low or Equal (1311) wo/w WM SDLw c, b
Seek Disk (1405, 1301, 1311) . SD°

Select Stacker 0 and Feed (Ch
Select Stacker 1 and Feed (Ch 1 or 2)
Select Stacker 2 and Feed (Ch 1 or 2) ...
Select Stacker A Magnetic Character Reader (Ch1or2) ......

Select Stacker B Magnetic Character Reader (Ch1or2)..... SS# B
Select Stacker (0-9) Magnetic Char. Reader (Ch 1 or 2) SS# 09
Select Stacker R Magnetic Character Reader (Ch10r2) ... SS# R
Sense 1440 SSM° ¢, b
Sense 1440 with WM SSK° ¢, b
Sense Hypertape with WM (normat load) ... SSK*® ¢, b
Sense Hypertape with Actual WM Transfer. SSL° ¢, b
Sense Hypertape without WM ........ SSM* ¢, b
Sense 7750 with WM (normal load) SSK*° ¢, b
Sense 7750 with Actual WM Transfer SSL* ¢, b
Sense 7750 without WM . - . SSM° ¢, b
Set Access ive (1 301) SAI’° ¢, b
Set Word Mark (One Address) ....... . SW a

Set Word Mark (Two Add SW a b
Skip and Blank Tape .

Store A-address Register ...

Store B-address Register .

Store E-address Register
Store F-address Register .

Store File Address (1311) wo/w WM SFAw® c,b
Store Time Clock .. . .. SrC
Subtract (One Field) S a
Subtract (Two Fields) S a,b
Table Lookup (see Lookup) ........ Lxx a, b
Test and Branch (see Branch) .. Bxx i

Unit Control (see Backspace, Skip, Write V, Rewind)

Write a Line (1403) ...
Write a Line, WM Create Blanks m Pnntmg

‘Write Console Printer (wo/w WM) ............

REMOTE

‘Write Data Transmission Unit (wo/w WM) ....... WTDw® ¢, b
Write Inquiry Response (1014 unit) wo/w WM WQw° ¢0, b
Write Inquiry Response (1014 in 2nd group) wo/w WM . WQw® ¢l b

Write Telegraph . WL® 0, b
Write Telegraph (1st additional in/out/both buffers) .

Write Telegraph (2nd additional in or out buffer) ......
TAPE

‘Write Tape (wo/w WM) .
Write Tape to End of Cm'e (wo/w WM)
‘Write Tape Binary (odd parity) wo/w WM ..
‘Write Tape Binary (odd parity) to End of Cm'e (wo/wWM) WTBEw cu,b

Write Tape Mark WIM cu

‘Write Printer (see Write a Line) ............ W(#)w® b
‘Write Word Marks As 1’s (1403) ......... . WM@#)® b
Write 1440 SWM° ¢, b
Write 1440 with WM ... SWK° ¢, b

Write Hypertape with WM (normal load) .

Write Hypertape with Actual WM Transfer
Write Hypertape without WM .. .
Write Hypertape to End of Core wulh WM (normal load) ... SWKE c¢,b
Write Hypertape to End of Core with Actual WM Transfer . SWLE c,b

Write Hypertape to End of Core without WM SWME ¢, b
Write 7750 with WM (normal load) ... SWK*° ¢, b
Write 7750 with Actual WM Transfer SWL° ¢, b
Write 7750 without WM . SWM° ¢, b
Write 7750 to End of Core wuh WM (normal load) . SWKE ¢, b
Write 7750 to End of Core with Actual WM Transfer .. SWLE ¢, b

Write 7750 to End of Core without WM
Zero and Add (One Field)
Zero and Add (Two Fields) .
Zero and Subtract (One Field)
Zero and Subtract (Two Fields)
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D (A) (B) blank

D@)®B 8
MorLx°F8 (B) W
MorL x°F9 (B) W
MorLxF7 (B) W
Mx'FO(B)Ror W
Kord4 0

Kor4 1

Kor4 2
PorQA
PorQB
PorQ0-9
PorQR
Mx'KO(B)S
Lx'K1(B)S
Lx'K1(B)S
Lx'K0(B)S
Mx'K1(B)S
Lx'K1(B)S
Lx'KO(B)S
Mx'K1(B)S
Mx'F8 (B)Ror W
, (&)

, (A) (B)

U x°x?x3 E
G(OA

G(@OB

GOE

GOF
MorLx'F4 (B)R
GOT

S(A)

S(A)(®B)
T(A)B)x

TMx

U x5x?x° X
Mx'20 (B) W
Lx'20 )W
Mor Lx*T0(B) W

MorLx'DO0(B)W
MorLx'Q0(B)W
MorLx'Ql (B)W
Mx'LO(B)W
Mx'LI(B)W
Mx'L2(B)W

MorLx'Ux* (B)W
Mor LxSUx? (B)X
MorLx'Bx* (B)W
Mor Lx*Bx® (B) X
U x5xx* M
MorLx'20 B)W
Mx'21 (B)W

M x'KO (B) W
Lx'KI (B)W
Lx'K1 (B)W
Lx'KO0(B) W
Mx'K1 (B)W
Lx°K1 (B) X

L x® KO0 (B) X

M x*K1 (B) X
Lx'Kl (B)W
Lx'KO(B)W
Mx'KI (B)W
LxSK1 (B) X

L x* KO0 (B) X

M x’K1 (B) X
7(A)
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IBM Data Processing System Reference Card
DECLARATIVE OPERATIONS INDEXING
Mnemonic Description Mnemonic Description Index Autocoder Storage Storage Tens Zone
DA Define Area DS Define Symbol Number Notation Locations Address Position Punch
DC Define Constant DSA Define Symbol Address 1 X1 087-089 089 A-bit, No B-bit ZERO
DCw Define Constant EQU Equate 2 X2 092-094 094 B-bit, No A-bit ELEVEN
with Word Mark 3 X3 097-099 099 A-bit, B-bit TWELVE
PROCESSOR CONTROL OPERATIONS Ly = length of the A-field. A = A-address of instruction.
" s N . Ly = Length of the B-field. B = B-oddress of instruction.
M D 9 e B-fie ess of instructio
nemonic escription Mnemonic - D“f"'p"o" Lc = Length of the Multipli- A, = Previous setting of A-address
CTL Control LTORG Literal Origin cand field. Register.
END End ORG Origin L = Length of Argument B, = Previous setting of B-address
EX Execute SFX Suffix field. Register.
J08 Job XFR Transfer Lv = Length of A- or Bfield, dbb = d-character and two
whichever is shorter. blanks
Bl = Next instruction if a Nx = Number of Sectors.
branch occurs. [ = 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% 1 = No. of Chars. Read
P Punch and Feed M %Gn XXX G must be %7n B+ Lu + 1 | Punched Card Is Ejected. All Cards Advance.
PS Punch and Stop M %Gn XXX P placed Punched Card Not Ejected. Ln = No. of Chars.
w Write a Line M %Y1 X01 W atB + Ly Ls = No. of Chars. Printed
WS Write and Suppress M %Y1 X01 B BO1 B + 197 Carriage Does Not Space After Print
Space
WCP Write Console I/0* M %T0 XXX w %30 B + L+ 1| Carriage Returns and Spaces. Lu = No. of Chars.
Printer Printed
RCP Read Console 1/0* M %T0 XXX R %30 B+ Ls + 1| 1f NoF Carrier Return Key Stops Operation
Printer —
w Load Unit L A-address B-address and d-ch lied by p
MU Move Unit M mer for 1/O devices which do not have special mnemonics.
ARITHMETIC OPERATIONS
A Add A XXX (XXX) B —Ls Blanks Are Treated as Zeros
(Required
S Subtract S XXX (XXX) in A, if A= L A— Ls Unsigned Fields Are Treated as Positive
Shorter or or
ZA Zero and Add ? XXX (XXX) Than B or (A —Lw)| (B—Lg) | Zonesare Stripped, Except over Units Position
One Address
s Zero and Subtract I XXX (XXX) Form) Single-Address Format Affects Sign Change
Divide* % XXX (XXX) A=l 41 av’;;’r Tens Pos. Quotient in High-Order Positions of
Field | of Quot. B-Field is Signed
M Multiply* @ XXX XXX A—Lli+1[|A-L: B —Lof 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 - '-Ad'" TIA -l B —Ln If Zeros Suppressed, B-AR equals Control 0 + 1
an
B—1s+1
MCS Move Characters and z XXX XXX A—lL+1]A-L B +1 B-WM's are Cleared; Zone Bits are Stripped
Suppress Zeros
MLC Move Characters to M XXX (XXX) A—L+1]A-Ly B — Lw Use One Address Format for Sequential B-Fields
A- or B-Word Mark or
B—lg+1
MLCWA Move Characters and L XXX xXxx) A=L+1[A-L B —La See MLC. B-WM’s Are Cleared
Word Mark from A-Field
MLNS Move Numerical Portion D XXX XXX None A -1 B —1 Numeric Bits of A Moved to B. B Zone-Bits Stay
of Single Character
MLZS Move Zone Portion of Y XXX XXX None A -1 B —1 Zone Bits of A Moved to B. B Numeric Bits Stay
Single Character
MRCM Move Characters to P XXX XXX ForE A+l B +1i Ls Includes § or¥. WM's Not Moved or Cleared.
Record Mark or Group atA+ L+ 1 Address High-Order Position of A- and B-Fields.
Mark-Word Mark
LOGIC OPERATIONS
B Branch Unconditional B XXX M(NSI") 1-Address May Be Followed by Blank without WM
BAV Branch On B XXX z dbb, Blank or| Result Too Large for Field
Arithmetic Overflow (NSI**)
BBE Branch if Bit Equal* w XXX XXX dt B—1,Blank or| Branch Occurs if Any Bit at B Matches Any Bit in d-
BCE Branch if Character Equal| B XXX XXX dt (NSI**) Character at B Compared to d-character
BCV Branch on Carriage B XXX @ Page Overflow
Channel 12
BC9 Branch on Carriage B XXX 9
Channel 9
BE Branch on Equal B XXX S Both Fields Must Have Exactly the Same Bits
Compare (B = A)
BH Branch on High B XXX V) Bl dbb, Blank Contents of B Greater than A, or B-Field
Compare (B > A) (N;Ir"‘) Longer than A-Field
BL Branch on Low Compare B XXX T Contents of B Less than A
| B<A)
BLC Branch on Last Card B XXX A Sense Switch A Must Be On
(Sense Switch A)
BPB Branch Printer Busy B XXX P Carriage Moving or Printer Writing
BSS Branch if Sense B XXX A-G Sense Switches B, C, D, E, F and G Are Spec. Feat.
Switch On*
BU Branch on Unequal B XXX / Branch Occurs if B 5 A, or B Field Longer than A
Compare (B #~ A)
BW Branch on Word Mark v XXX XXX 1 8—1,Blank or|__Branch if WM at B
BWZ Branch on Word Mark v XXX XXX df (NSI**) d-character 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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09 21 10
Mnemonic Registers
Op Op d- WM's
Code Description Code | A/l-Address | B-Address character Req. A B Remarks
BIN Branch if Access B XXX Nt Disk in Not Ready Status
Inoperable
BIN Branch if Disk Error B XXX Vi Read/Write Parity or, WDC Error
BIN Branch if Wrong-Length B XXX Wi 000 Sector Count and # Do Not Correspond
_Record (Disk)
BIN Branch if Access Busy B XXX 1 dbb, Blank Disk Drive in Busy Status
BIN Branch if Unequal BI or
Address Compare (Disk) XXX Xt (NSI**) Sector Address on Disk 5% Sector Address in Core
BIN Branch if Reader Error XXX ?t 1/0 Check Stop Switch Must Be Off
BIN Branch if Punch Error XXX 't 1/0 Check Stop Switch Must Be Off
BIN Branch if Printer Error XXX 11 1/0 Check Stop Switch Must Be Off
BIN Branch if Processing XXX %t Process Check Stop Switch Must Be Off
Check
C Compare C XXX XXX B—ls+1 A-Lu B —Lw 8-Field Word Mark Determines Length of Compare
MISCELLANEOUS OPERATIONS
cc Control Carriage F dt dbb | dbb If Carriage Already in Motion, Program Stops
CS Clear Storage (and / XXX (XXX) A or (BI) [X00-1or (Blank| Clears Left from A- or B-Address to Nearest
Branch) orNSI**) Hundreds Position
W Clear Word Mark ] XXX (XXX) A1 A —1(B—1)] WM’s Cleared at A- and B-Addresses
H Halt (and Branch) B (XXX) Ay or (BI) B, or (Blank | Press Start Key to Resume. I-Address Gives Auto
or NSI**) Branch "
MA Modify Address* # XXX (XXX) A—3 |B—10rB—3] Three Character Field on Systems > Than 4K
NOP No Operation N (XXX) (XXX) Ay B, Program Operation Resumes at Next Op Code
SAR “Store A-Address* Q XXX A =3 Ay Stores Contents of A-AR in A-Field
Register
SBR Store B-Address* H XXX (XXX) A -3 B, (B) Store Contents of B-AR in A-Field
Register
§S Select Stacker* K 21 dbb dbb Give before Inst. that Ejects Card. Standard
on Model 2 1442
swW Set Word Mark , XXX (XXX) A-1 A = 1(B—1)] WM's Set at A- and B-Addresses
DISK OPERATIONS
SDE Scan Disk Equal* M %F8 XXX w B+6 IB+Il+lr
SDEW Scan Disk Equal L %F8 XXX A\ B+ 6 [B+11+1Lr
With Word Marks*
SDH :‘“" |Di’k High,* M %F XXX w B+6 [B+1T+Lr Records Must Be in Sector Format.
cquol ____ Test Result with BE, BH, BL, Instruction.
SDHW Scan Dls.k High,* L %F9 XXX w B+6 |B+11+Lr # Must Be Set at Right of Search Argument.
Equal with Word Marks =
SDL Scan Disk Low, Equal* M %F7 XXX w B+6 [B+11+Lr
SDIW Scan Disk Low, Equal* L %F7 XXX w B+6 [BF11+Lr
with Word Marks
RD Read Disk Sector(s) M %F1 XXX R B+ 6 |BF11+Nsls | Complete When SC = 000
RDCO Read Disk with M %F5 XXX R B+ 6 [B+8+Nsls Mult. Sect. Count Field in First Record Read
Sector Count Overlay Determines # Sectors Read
RDCOW Read Disk with Sector L %F5 XXX R B+ 6 [B+8+Nsls See RDCO
Count Overlay with
Word Marks
RDT Read Disk Track M %F6 XXX R B+ 9 [B+114+2120 | Reads 2120 chars. and Sector Addresses
Sectors with Addresses
RDTA Read Disk Track M %F@ XXX R B+ 9 [B+11+2986 | Reads 2986 Chars.
Record with Address*
RDTAW Read Disk Track Record L %F@ XXX R B+ 9 |B+11+42688 | Reads 2688 Chars.
with Address and Word
Marks*
RDTR Read Disk Track Record* M %F2 XXX R B+ 6 |B+11+2980 | Reods 2980 Chars.
RDTRW Read Disk Track Record L %F2 XXX R B+ 6 [B+11+2682 | Reads 2682 Chars.
with Word Marks*
RDTW Read Disk Track Sectors L %F6 XXX R B+ 9 [B+11+1920 | Reads 1920 Chars. and Sect. Addresses
with Addresses and
Word Marks
RDW Read Disk Sector(s) L %F1 XXX R B+ 6 |B+11+Nsls | See RD
with Word Marks
SD Seek Disk M %F0 XXX R B+6 [B+7 Seeks Specified Cylinder
WD Write Disk Sector(s) M %F1 XXX W B+ 6 [B+11+Nsls | Complete when SC =000
WwDC Write Disk Check M %F3 XXX w Depends on Data in Core Comp. with Data Written on Disk
Previous Opn.
WDCO Write Disk with M %F5 XXX ' B+ 6 [B+8+Nsls Mult. Sect. Count Field in First Record
Sector Count Overlay Determines # Sectors Written
WDCOW[ — Write Disk with Sector L %F5 XXX w B+ 6 |[B+8+Nsls | See WDCO
Count Overlay with
Word Marks
WDCW Write Disk Check with L %F3 XXX w Depends on See WDC
Word Marks Previous Opn
WDT Write Disk Track M %F6 XXX w B+ 9 |B+11+2120 | Writes 2120 Chars. and Sect. Addresses
Sectors with Addresses
WDTA Write Disk Track M %F@ XXX w B+ 9 [B+11+2986 | Writes 2986 Chars.
Record with Address*
WDTAW Write Disk Track Record L %F@ XXX w B+ 9 [B+11+2688 | Writes 2688 Chars.
with Address and
Word Marks*
WDTR Write Disk Track Record*| M %F2 XXX w B+ 6 |B+11+2980 | Writes 2980 Chars.
WDTRW Write Disk Track Record L %F2 XXX w B+ 6 [B+11+2682 | Writes 2682 Chars.
with Word Marks*
WDTW Write Disk Track Sectors L %F6 XXX w B+ 9 [B+11+1920 | Writes 1920 Chars. and Sect. Addresses
with Address and
Word Marks
WDW Write Disk Sector(s) L %F1 XXX w B+ 6 [B+11+Nsls See WD
with Word Marks
* Special feature
*x If store-address-register function is installed
d-character must be coded in operand portion of instruction © 1962 by International Business Machines Corporation
(XXX) Address not required for some formats of instruction
International Busi Machi Corporation
Data Processing Division
Form X24-3094-1 112 East Post Road, White Plains, New York Printed in U.S.A.
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SWITCH AND INDICATOR C

JODES

indical ofe Mne.
oeitive 1,..,.,.«,, of3 monic | Code Instruction Operation Time
Bmu-l Zero Indicator of4 A 21 |Add F, + Fg replaces Fy 160 + 80 D, basic time
High-Positive 1o 80D, recomp. timet
it ot ";"‘:l:‘:;' s M T TAdd (1 F, + Qréplaces Fy (T80 + 6 D, bas
& Jom Eves,Check Indictor? 14 S __ |poDy recomp tmer
-1 7 Ched B % |Branch Dol, 200
) A,,, Data Cheel 20 BB |42 [Branch Back Dol, I -
Wil Canse 19 to be ON. 2[1 BD | 43 |Branch on Digit T7d, not 2ev0. do T, " {200 No Branch
23 240 Branch
2la [ Bi 46 | Branch Indicator T ifigondel, " T 7 |160NeBranch ]
COMPARE RESULTS 200 Branch
3|3 BNF | @4 |Branch No Fiag Trofgdol, ~ "~ 1200 NoBranch
Indicator | f3]4] | of 240 Branch
Condition (Algebraic) | High/Positive Equal /Zero 4 Al BNI | 47 |Branch No Indicator Tfigoff, do I, T 160 No Branch
- T - 200 Branch
P Greater Than @ ON OFF Nl BNR | 45 |Branch No Record Mark [ 1716 1, do T, 200 No Branch
PLess Than Q OFF OFF 4131 11 240 Branch
PEquiteQ oFF oN {4 | [of BT | 27 _[Branch & Transmit Save Ay, Fqio L, — 1.doT,  |200 ¥ 40D, ]
AU I PYEYRE BTM | 17 |Branch & Transmit () _|Save Ay, QtoL,—1.do1, 200 + 40D,
Data in n-ld at P Address 4le ¥ C 24 |Compare F, compared with Fy 200 + BOD, Unlike signs
Data in Field at Q Address ol |l 160 + 80D, Like signs
CF_ | 38 [Clear Flag Remove f from Ly, |20 -
418 g H CM | 14 |Compare (1) F, compared with @ 200 + 80D, Unli
4|9 § 1 160 + 80D, Like signs
INPUT/OUTPUT DEVICE CODES ;’ ; H :( : : D@ [Divide Do ) evament dig 5
3 | [s]s 5 Ul e DM |18 |Divide (D Product Area (00080-00099) |160 + 520D,Q, + 740Q,
7 +Q Average quotient digit 4.5
Tape Punch — 15 char/aec s|s é L DN [ 35 |Dump Numencally T/og writes from L, to 19, 590, 5
-mgr Tape Ral-;er—lw char/sec 5|5 ¥ Ni| @ 39, 999 or 59, 999
ard Punch — m_%_.__ PN Y H 48 [Halt Stop 160
Card Reader— 260 cprs ol ‘g,? . o ®—| 5 ool Doq, onilog i
slsl3lal| ® o TD [ 2 |Load Dividend F oL, 00 F 40D,
SRl e LDM | 18 |Load Dividend (1) QwL, 400 + 40D,
CORE STORAGE TABLE AREAS 6|2 ||s o0 M 2 [Multiply Fy x Fy, (result at 00098) 560 + 40D, + 168D, Dy
e = . MF | 71| Move Flag oL, 240
00088 Ty TS 8(3f |t MM | 13 |Multiply (I) Qx F, (result at 00099) 560 + 40D, + 168D,Dg.
(5606000099 | Product Arca sl4f | lu L] NOP | 41 |No Operation Goto A, 160
100:00298 | Multiply Table | 6[5] | Iv L] RA 37 |Read Alplumnully 170 reads at L, —1 § Except Card 1/0 (3.4 ms)
[00300-00399 Add Table 6lel| | W ° RN 3 |Read Numerically 1/0q reads at L, § Except Card 1/0 (3.4 ms)
slal | I ° B %2 [Subtract —Fq replaces F, 160 + 80D, basic time
80D, recomp. timet
: : : SF [ 32 [SetFisg Place fat L, 300
TYPEWRITER CONTROL CODES 2lo : e o SM 112 [Subtract () Fy=Qreplaces Fy léz%:’mm;‘f’ '
(o] | 2 TD | 25 |Transmit dqto L, 300 B 7
_..:P TDM [ 16 [Transmit D..u m Q. 0L, 200
Retom Carringe ; : : TF | 26 [Transmit Field FoloLy, 160+ 40D,
MAEIN TFM [16 Transmit Fieid (I) QwL, 160 + 40D,
[ TNF | 78 | Transler Numerical Fill | Fq to Fy. 160 + 40D,
75 e TNS | 72| Tranafer Numerical Strip | F to Fg 160+ 40D,
R BIT CODE, 76 |8 TR | 31 [Transmit Record oL, 160 + 40D,
) DECIMAL DICITS 0-9 77 7 WA 39 [Write Alphamericaily 1/0, writes from L,-1 § Except Card 1/0 (3.4 ma)
T (8] | |8 WN Write Numenically 1/0q writes from L, § Except Card 1/0 (3.4 ms)
ﬂ 7|9 9
B
EL Symbols and Definitions for “Operation” Column
Tape Feed 3 P part of instruction Record defined by @
Q Q part of instruction /0, 1/0 defined by Q%
PAPER TAPE F, Field defined by P Digit at Ly
8TRACK CODE Fq Field defined by @ fa Flagbitat Ly
(Not to Scale) 1, Tnatruction defined by P T Fiag bit
T, Saved inatruction o Record mark at Ly
L, TLocation defined by P i Tndicator defined by QQ;
T, Location defined by Q Ay Address of next seq. inatr.
SIGN CONTROL CHART
ADD SUBTRACT
Sign of P Field o I R T B I Symbols and Deinitions for “Time" Column
Sign of Q Field [ B I R B, Number of digita, including high-order zeros, in the field at P.
ored b Evid S T ) D, Nuzmber of digits, including high-order zeros, in the 6eld at Q.
i . : - Dy Number of digits, including high-order zeros, in the Q part of the instruckion.
TMMCﬂmplemnl Add Q Field  [True C(wnp (True |Comp|True True Comp B, Number of digits, including high-order zeros, in the dividend.
R R e e R e o Q, Number of digits, including high-order zeros, in the quotient.
5ﬂ""$’,‘:f,’;‘:};‘}g,§ Velee xx x X B, Number of digits, including high-order zeros, in the divisor.
[ evulting Sign of b Field [ D, Number of positions compared until & digit other than zero is detected in either field.
(ch.n,e on Recomplement M T e B T e M ATl times are in microseconds (1 microsecond = 171,000,000 second)
IBM ally unlike and numerical value of @ daa grester than P data.
International Business Machines Carparation tally alike and numerical mm‘; ° O?Ch:““;: 7 than P data.
Data Processing Division form 126-04723 Depends on control function and speed of 1/0
112 East Post Road, White Plains, New Yark Priated i

IBM Reference Card

1620 Data Processing System
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L
1620 CHARACTER CODING SIGNIFICANCE OF P & Q ADDRESS 4
“Alphameric Tnput Core Storage] Output ] Operation ‘./
cimmr Typewriter | Tape Card | Alpha | Num | Typewriter Tape Card Code P Address Q Address
(Blank) Space) | C (Blank) clc TSpace] T (Blank) rl—.\dd e h;e;n“o‘rev :ddn‘m of units position Q\ml ln!ntdr\utnn is units position
~(Period) |- %0831 | 12.3.8 - X082 [12,3,8 v T Sarme e Code 11" " n»m—hr““m it
) ) X0CB4 | 12,4,8 7 X0C84 _[i2,4,8 1 | Metory aderess o units position |
+ - X0C 12 P X0C iz [72—Subiract (D" i
) [} XC821 | i1,3,8 3 XCs21 _|i1,3,8
* ‘ 11,84 - X84 11,48 | [22—Subtract
11 —Muttiply (D* e
55— Multiply Some on Code 15
[14—Compare (1)* | Memory address of units p Qyof i
of the Beld 10 which anothar held | of the Reld o ba corapares with
istobecompared. | thefield at the P address,
[24—Compare Same as Code 14. Memory address of units
of the field lobemrsplr
ory ldcﬁvu to which single |
digit is to be
Same as Code 15.
16—Transmit Memory address to which u
Field (I)* position of field is to be
%—Tr:uymit Sameas Code 16.
T7—Branch and P i one” s the mm. ory
Transmit (I)* | address to which the u
instructio
i execied,
0,28 [27—Branch and Same as Code 17
) Transmit
- 18—Load
(Blank) Dividend (I)*
+For Card Format Use Only Load
ALLOWABLE INDIRECT ADDRESSING Dividend
Arithmetic Instructions: MNEMO CODE P&Q | F T9—Divide (" addre:
ad subtraction of the Diviso
is to occur.
dd Inmedinte & X 55— Bivide Same a5 Code 19 Memiory addres ofunita position
of Divisor.
ubtract Tmmediate M .4 |[sT—Transmit Memory address to which Memory address of m.h order
fultiply T Record hieh older position of record position of the record to
Multiph Tmmediate ] X ! 1 e
Load Dividend LD 28 X |32—Set Flag qnory ‘address at which flag Not used.
Load Dividend Immediate LDM 18 " bit is to be placed.
ivide D % < [33—Ciear Flag ‘Memory address from which fiag | Not used.
ivide Immediate DM 19 X [54—Control Not used. Q“And g.q)mlx. patoniput
Internal Data Trans Instructions. control function
Digit p:d [35—D: Memory address from which first lnd X rpml tput device.
DI Tt DA X Rumerically | numerical character 1 to be Q‘ Q yout
il F X writ o
ield_Tmmediate FAL [36—Read _ Memory address at whld\ first ‘Q.and Q, specify input device.
v Numerically | mumerical character is
X
™ X 57—Read Y address at which ~— " Same as Code 6.
e = 36— Write M addr v hich first |
i o femory address from which firs
Compare Tmmediate X Numerically | numerical character is to be
Branch No Flag_ X w
| Branch No Record Mark X
ranch On Digit X
ranch Tndicator X
ranch No Indicator X
ranch and Transmit 2 X ot ¢ P
ranch and Transmit Immediate ) X
ranch Back B or the ..'Li“"‘“."‘ oot
Input-Output Instructions: N
Read Numerically RN 36 x
[~ Write Numerically WX 3 X
s Nomereal DR 35
ead Alphamerically RA 7
Write Z{ hamerically WA 39 X Qi
Q; its specify program
[ Contral L 5 swiich or::‘; ;"".:.‘:.5’
Program Control Instructions: |- R P | interrogated for status.
Set Flag SF. x ‘Same as Code 46.
I Clear Flag CF X ot wed
Move Flag MF X vory AddTes gh. T Notused
Halt H order digit of the next instruction
No Operation NOP. be ted.
71—Move Flag Memry address of flag to M:wry ‘address to which flag is
§ SISTERS to
- a0 s 1620 STORAGE REGISTERS 72— Transfer Mmry :{dg‘m of the units | Memory address of the units
Register 18t ition X it y
=1 Contais addressof ext matruction I machine 1ssapped with siop 73__1.‘,:',:,'2' rip e e Gode T2 position m’,;“’“'"“' Seld
ey or halt instructi o Code 72.
[ — aves return pddress w i BT and BTM Inatrcions e ofee Numerical Fill
S < T-cycle. * Tmmediate.
tains P d l—cycleolln instruction.
otains address of low-order zmuu ier ring multiplication,
aves return address when a save key operation occurs
oY)
=3 sed to add partial product to each muluply t:yde Tesult,
MAR ddresses core storage.
MBR eceives digits entering or leaving core storage.
DR eoeives addressed diit entering or leaving core storage. INSTRUCTION FORMAT
Digit tores partial product duri
3 op
~—Cod wpr
Multiplier Co P” Part
Sense & Branch Contains 1/0 device code during input/output operations. Units positions
used to develop each quotient digit during divide operation. [ 0, P, P, P, P,
Digit & Branch On some machines, combines functions of Digit, Sense & Branch Registers.
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EM Reference Card 7040-7044 Codes
CHARACTER CODING AND TRANSLATION
TYPEWRITER TYPEWRITER PRINTER PRINTER READ - PUNCH
CoRe Tare OTHER \:oﬁprqwc Tﬁﬁ%ﬁﬁ?“ "A"CHAIN “H" CHAIN 18M CARD CODE
STORAGE GRAPHI QRAMICS
8CD BCD BCD |BINARY BCD |[BINARY BCD BINARY 8co BINARY 8co BINARY
BYTE C BAB 421 | C BAB 42/
000000 10001010 | 1001010] B Blank | & Blank 4 Blank | # Blank | & Blank
000001 | 1000001 { 0000001| 1 1 1 1 1 1 1 1 1 1
000010 | 1000010 | 0000010| 2 2 2 2 2 2 2 2 2 2
000011 0000011 | 1000011} 3 3 3 3 3 3 3 3 3 3
000100 ([ TO00I00 | 0000I00| 4 q LS 4 q L L. T |2 7
000101 0000101 | 1000101] 5 5 5 5 5 5 5 5 5 5
000110 0000110 { 1000110 6 6 6 6 6 6 6 6 6 6
000111 1000111 | 0000111} 7 7 1 7 1 7 7 7 7 7
001000 | T00T000 | 0001000[ 8 8 8 8 8 8 [ [ 8 []
001001 0001001 | 1001001] 9 9 9 9 9 9 9 9 9 9
001010 | 0001010*) 0010000 B A L '3 * 4 * 2 8-2 0
001011 | 1001011 | 00O1O1L] # # = = # # = = |83 [83
001100 0001100 | 1001100] @ ] ! ! e [] [ ] 8-4 |84
001101 [ 1001101 | 00O1101) - : : : Blank | Blank | Blank | Blank | 8-5 | 8-5
001110 | 1001110 { 0001110 > > > > Blank | Blank | Blank | Blank | 8-6 8-6
20111 jooorin § 10011) VM|V v |V Blank | Blank | Blank | Blank | 8-7 | 8-7
010 000 TTTTO‘W’T 1000 & i) + ¥ & * ¥ £ |12 8-2
010001 1110001 | 0110001] A / A / A / A / 121 |01
010010 |/ 1110010 | 0110010f B S B S B S B S 12-2 | 0-2
910011 70110011 | 1110011} C T C T C T C T 12-3 |03
010100 || 1110 100 101 D u [1] 1] D 1] u 12-4 |04
010101 || 0110101 | 11101001 E v E v 3 v E v 12-5 1 0-5
010110 | 0110110 | 1110110] F w F w F w F w 12-6 | 0-6
010111 11110111 § 0110111} G X G X G X G X 12-7 |07
011000 | I111000 | 01IT000] H Y H Y H Y H Y 12-8 |0-8
011001 0111001 | 1111001) | Z | 2z | 2z | z 129 |09
011010 0111010 | 1111010 ? * ? ¥ & t + % 12-0 | 0-8-2
911011 [ 1111011 § 0111011§ . ) . ) . ) . ) 12-8-3| 0-8-6
911100 [OIIT100 | I1IT100] w % ) ( " % J { 12-3-4] 0-8-4
011100 1111101 | 0I1111001f C ~ C ~e Blank | Blank | Blank | Blank | 12-8-5| 0-8-5
011110 1111110 | 0111110} < \ < \ Blank | Blank | Blank | Blank | 12-8-6| 0-8-3
OILINL JOIINL | LI $6M| F3 -+ Blank { Blank | Blank | Blank | 12-8-7{ 0-8-7
100000 1100000 | 0100000] - - - - - - - - I I
100001 0100001 | 1100001) J J J J J J J J 11-1 | 11-1
. 100010 0100010 | 1100010 K K K K K K K K 1-2 | 11-2
100011 §1100011 § 0100011) L L L L L L L L 11-3 | 113
( 100100 [0100700 | 1100100 M M M M M M M M [II-d [114
! 100101 1100101 | 0100101} N N N N N N N N 11-5 | 11-5
100110 1100110 | 0100110f O 0 0 0 0 0 0 0 11-6 | 11-6
100111 f0100111 | 1100111} P P P P P P P P 11-7 | 117
101000 |0T0I000 [ T10T000f Q Q Q Q Q qQ Q qQ |18 [11-8
101001 1101001 | 0101001} R R R R R R R R 11-9 | 11-9
101010 §1101010 § 0101010] ! ! ! | - - - - 1-0 [11-0
1001011 | 0101011 | 110001 $ $ $ $ $ $ $ $ 11-8-3 11-8-
101100 § 1101100 0101 I M . . . . . . . 11-8-4| 11-8-4
101100 jol01100 | 110010 3 J 3 J Blank | Blank | Blank | Blank | 11-8-5| 11-8-5
101110 § 0101110} 1100110 ; : ; ; Blank | Blank | Blank | Blank | 11-8-6| 11-8-6
TOTIIL | 1101111 o10111Y A A A A Blank | Blank | Blank | Blank | 11-8-7| 11-8-7
110000 | 1010000 1000 Blank | & |Blank | + Blank | & |Blank | + |Blank |12
110001 | 0010001} 1010004 / A / A / A / A [0 12-1
110010 | 0010010, 10100100 S B S B S B S B |02 12-2
TIOOIT | TOI00IT| OO0l T C T C T C T C |03 12-3
110100 | 0010100 { 1010 1 U D U D U D v D |04 12-4
110101 { 10101011 0010101 V E v E v E v E 05 12-5
110110 [ 1010110] 00101100 W F w F w F w F_ |06 12-6
TIONT | 00T 100 1T X [4 X [4 X [4 X G |07 -7
111000 | 0011000{ 1011 Y H Y H Y H Y H |08 12-8
111001 | 1011001; 001100 2Z ] z ] b4 | z | 0-9 12-9
111010 | 1011010¢ o010l tRM| 7 k3 ? 3 & t + [0-8-2 |12-0
M0l | o010, 1omo1yf . , . s . R . |83 [1I2-8
111100 | 1011100 0011 X % = ( ) % = 4 ( ) |0-8-4 |12-8-4
mril f oomionf 101110 ~~ | C ~ [« Blank | Blank | Blank | Blank |{0-8-5 |12-8-5
11110 | 0011110} 00111100 N\ < N\ < Blank | Blank | Blank | Blank |0-8-6 | 12-8-6
TITTT [ TOITTITY OOITTII 3 " 3 Blank { Blank | Blank | Blank [0-8-7 | 12-3-
“9"coDE "5°CODE I “14°copE | A" e Yy Ly ‘W CODE

* CORE STORAGE = 000 000 on READ
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ra
INSTRUCTION LISTING-NUMERIC INSTRUCTION LISTING-NUMERIC \1%
(All Options) (All Options)
SYM NUMERIC NAME FT SYM  NUMERIC NAME FT
TRA 0020 TRANSFER X X SDRE 064241 STORE DATA REGISTERsCHANNEL & x X
TRCA 0022 TRANSFER ON REDUNDANCY CHECK:CHANNEL A X X SSLB -0660 STORE SENSE LINES.CHANNEL B X X
TRCB -0022 TRANSFER ON REDUNDANCY CHECK:CHANNEL B X X SSLC 0661 STORE SENSE LINESCHANNEL X X
TRCC 4 TRANSFER ON REDUNDANGY CHEGK+CHANNEL € X X SSLD -0661 STORE ssnsz LINES+CHANNEL n XX
TRCD -0024 TRANSFER ON REDUNDANCY CHECK+CHANNEL O X X SSLE 0662 STORE SENSE LINESsCHANNEL E X X
TRCE 6 TRANSFER REDUNDANCY CHECK+CHANNEL E X X PSLB ~0664 PRESENT SENSE L INE+CHANNEL B X X
TEFA 0030 TRANSFER ON OF FILE X X PSLC S PRESENT SENSE LINES+CHANNEL C X X
TEFB -0030 TRANSFER ON FILE+CHANNEL B8 X X PSLD ~0665 PRESENT SENSE LINES:CHANNEL § X X
TEFC 1 TRANSFER ON END OF FILE +CHANNE X X PSLE 0666 SENT SENSE LINES+CHANNEL E X X
TEFD -0031 TRANSFER ON END OF FILEsCHANNEL D X X AX 4 L CE ADDRESS TN INOEX :
TEFE 2 TRANSFER ON END OF FILE +CHANNE! X X PDX -0734 PUACE DECREMENT IN INDEX
TCOA 0060 TRANSFER HA PERAT I ON X X PAC 37 BUACE OONPLENENT OF ADBRESS IN INDEX
TCOB 0061 TRANSFER ON CHANNEL B IN OPERATION X X PDC -0737 PUACE COMPLEMENT OF DECREMENT IN INDEX
TCOC 0062 TRANSFER CHANNEL C IN OPERATION X X PXA 754 PLACE INDEX IN ADDRESS
TCOD 0063 TRANSFER CHANNEL O IN OPERATION X X PXD -0754 ACE INDEX IN DECREMENT
TCOE TRANSFE! CHANNEL E_IN OPERATION X X LBT  0760.00001 LOW ORDI X
74 TRANSFER AND_SET IN PBT -0760.00001 P B1 X
TZE 0100 TRANSFER ON X X CHS  0760.00002 CHANGE SI1GN X
TNZ -0100 TRANSFER ON NO ZERO X X SSP 290003 SET_SIGN PLUS X
TPL 20 TRANSFER Py X X ENK 076040000 EYS X
TMI -0120 TRANSFER ON MINUS X X T0T 0760100005 TNRUT/OUYBUT CHECK TEST X
TOV 0140 TRANSFER ON OVERFLOW X X COM  0760.00006- COMPLEMENT MAGN I TUDE x
MPY 0200 MULTIPLY X X DCT  0760.00012 DIVIDE CHE x
VLM 0204 VARIABLE LENGTH MULTIPLY X RCT  0760.00014 RESTORE CHANNEL TRAPS X
ove 022 DIVIDE OR PRO X X 0760400 SENSE SWITCH_TEST x
vOP 022 VARIABLE LENGTH DIVIDE OR PROCEED X ETTA ~0760.01000 END OF TAPE TEST:CHANNEL A X
o, gzo SraoéféNGnDlleE OR PROCEED X x Boca o 8'82 S2 BESET DATA 'ré'mesr Erdme. & X
-024 UBLE PREC FLO DIVIDE OR PROCEED X X - . )
Pup 056 PLOATING MULTIRLY " OF € X X ROC 0102352 RESET DATA C X
UFM =026 ugnonmuzeo FLOATING MULTIPLY X X EEES -0 8‘33322 ssgsg A cTEEIéCHANN& c X
OFMP 0261 UBLE PRECISION FLOATING MULTIPLY X X .
FAD 0300 FLOATING ADD X X ETTD -0760.02000 END OF TAPE TEST.CHANNEL D X
UFA -0300 UNNORMAL IZED _FLOATING_ADD X X RD 204352 RESET DATA CHANNE X
DFAD 030 DOUBLE PRECISION FLOATING ADD X X ETTE -0760.05000 END OF TAP! TESTACHANNEL € x
FSB 0 84 Fn.og;mc SUBTRACT X X gggi 93¢9+05352 RESEY g:;A CH. X
UFS  =0302 UNN LIZED FLOATING SUBTRACT X X
OFSB 030 DOUBLE PREC!NON FLOATING SUBTRACT X X L8 87ed LONG LEFT_SHIFT X
sa-k TR Bl [ss we sl ;
CAS  03a COMPA| Re ACCUM CAToR WITH_STORAGE X X X
LAS -03a LOGKCAL COMPARE ACCUM Ul‘I‘H STORAGE X X LRS 765 LONG RIGHT SHIFT X
Acl. 0361 AND CARRY LOGICAL X X LGR -0765 LOGICAL RIGHT ASHIFT X
AGD .0a00 ot X X wBT 766 WRITE BLANK x
SUB 049; SUBTRACT X X WRS 766 WRITE SELECT X
HPR 042 HALT AND PROCEED ALS 767 ACCUMULATOR LEFT SHIFT X
CLA 050 CLEAR AND ADD X X WEF 770 WRITE Ei X
CAL =050 CLEAR AND ADD LOGICAL WORD X X ARS 71 ACLUMULATOR RIGHT SHIFT X
ORA -050 OR_TO ACCUMULATOR X X REW 72 REWIND X
CLS 050, CLEAH ANo SUBTRACT x X RUN 72 REWIND AND UNLOAD X
XEC 052 UTE X X RGL -0773 ROTATE MQ LEFT X
LXA 053 £0R6" INDEX FROM ADDR!SS AXT 74 ADDRESS TO_ INDEX
LXD -0534 LLOAD INDEX FROM DECREME! STR =100 STORE QCATION AND
LAC 0535 COAD COMPLEMENT OF ADDRESS IN INDEX Tx1 00 TRANSFER WITH mosx mcnzmamso
LDC -0535 LOAD coup\.n-'nsm OF DECREMENT IN INDEX RPM ~-1004 RELEAS PﬁOThc
RCHA 0540 RESET AND cH X X TDOA -1060 TRANS oN nAmEL A DEVICE IN OP X X
PR T b Gikhe Xl O|E S IR s K
L8 -054041 L E TR UAND LOOP:CHANNEL B X X -
RCHC 0541 RESET AND LOAD CHANI X X TRP -1165 TRANSFE Esronz pmnv AND TRAPS X X
LDLC 054le1 LOAD DATA REGISTER AND LOOPJCHANNEL C X X VMA -120a VARLABLE LE PLY AND ACCUM X
RCHD ~054 RESET AND LOAD CHANNEL D X X ccs -1341 RE CHAI ACTER ulm STORA( x X
LOLD ~054141 LLOAD _DATA REGISTER AND LOOPJCHANNEL D X X MIT -134l.6 STORAGE MiNgS X X
RCHE 054 RESET AND LOAD CHANNI X X PLT -1341.7 STORA! VS resy x X
LDOLE 054241 UGAD DATA REGISTER ARD LOOP+CHANNEL € X X PCS -1505 PLACE CHARACTER FROM STORAGE X X
LOG 036 OAD MQ X X CAP -1510 CLEAR AND ADD LOGICAL_WORD WITH PARITY X X
ENB 056 ENABLE_FROM Y X X SLP -1612 27ORE LOGICAL WORD WwITh PARI x X
STZ 0600 STORE ZERO X X SAC -1623 STORE ACCUMULATOR CHARACTE x X
STG  ~0600 X X MSM -1623+6 MAKE STORAGE SIG! X X
STO 0601 STORE X X MSP -1623.7 MAKE STORAGE SIGN Pl x X
SLW 0602 STORE LOGICAL WORD X X TSL -1627 TRANS AND STORE INETR LOCAYION COUNTER X X —
STa 0621 STORE ADDRESS X X TMT -1704 TRANSM X
STD 0622 STORE DECREMENT x X ICT -1760400014 mmsxr CHAMEL TRAPS X
STL -0625 STORE INSTRUCTION LOCATION COUNTER X X SLFA -1760.01501 STATUS LINE OFF sCHANNEL A X
SXA 0634 STORE INDEX IN Al S SLNA -1760401541 STATUS LINE ON+CHANNEL A X .
XD -0634 STORE INDEX IN DECREMENT PRD  ~176 PREPARE TO s X
SCHA 0640 STORE CHANNEL A X X SEN -1762 SENSE SELECT X
SCHB -0640 STORE CHANNEL B x X CTR -1766 ONTROL ELECT xvnlren X
SDRB -064041 STORE DATA REGISTERCHANNEL B X X PWR -1766 PR PARE TO WRIT! X
SCHC 0641 STORE CHANNEL C X X Tix 000 TRANSFER O m
SDRC  0é4le1 STORE DATA REGISTERsCHANNEL C X X T -2000 TRANSFER ON NO_ INDEX
SCHD ~064 STORE CHANNEL X x TXH 000 TRANSFER ON INDEX HIGH
SDRD -064141 STORE DATA REG!SYER-CHANNEL o X X TXL =3000 TRANSFER ON INDEX LOW OR EQUAL
SCHE 0642 STORE CHANNEL X X
NOTES

EBM F — Rep °"'J.. ty addressoble i "
Intsrautina) Businese MachinesCorporaten — Represents @ mmb« T1od
112 East Post lnl WMI- Plains, New York
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IBM 7070-7074 Data Processing System
g sy STORE AND ADD-TO-STORAGE CODES
Reference Card
All uou and add-to-storage codes can turn on the fleld-overflow indicator:
1, -2, Zero Storage and Store Accumulator # lSTl 151'2 151'3
+ I2, +22 +32 Store Accumulator §
—12, —22, —32 Store Digits from Accumulator # and Ignore Sign STDI, S'I’DZ, STDG
+|:, +;g +38 g:: to hrou:'Irom ’A?cvmvlsulor # 221"5?22';‘5533
tract Accumuiator # from Storage ) .,
CORE STORAGE LOCATIONS WITH SPECIAL FUNCTIONS +19, +29, +39 Add to Absolute Storage from Accumulator £ AAS1, AAS2, AAS3
These codes can 'urn on the sign-change indicator:
1-0099 Indexing words 01-99 +12, 422, +32  Store Accumulator § ST, ST2, S'I’J
0097 Priority address word +l8 +20 +38" Add to Storage from Accumulator # ASI AS2, A
098 Table lookup indexing valve and found address —38* Subtract Accumulator # from Storage $81, 882, 5523
0099 Address of 729 tope priority final-status word "Only If lau than a full word i» field-defined
00 Priority indicator storage word These codes cannot turn on the sign-change indicator:
1.0103 Elactronic switchas —11, =21, =31 Zero Storage and Store Accumulator # 2871, 2872, IST3
4 Unit-record priorkty & branch odgrem 12 722 -2 Stera Digihs from Acumuiotor f and lgnore Sign - STOI, STD2, 5103,
anch address 3 ) Add to Absolute Storage from mulator AAS1, AAS2,
06 inquiry-conrl | priory bronch addrem + Storag Ace ! '
7 _5 priority branch address
cu Ol 10-0149: 729 tape final status words:
C=7604 channel (l-l)) Um729 Oupn nit {0-9)
50-0159 729 tape: priority bi addr
Cu+-50 0160-0199: 729 'upo hmel status. wd:
:: : ;%; :uw dim:‘l final 'nam words
lata channel initial status words
‘0314 7907 normal stacking latch branch addrasses DIGIT AND SIGN CODING
0324 7907 attention stacking latch branch addresses
Digit Valve Sign Value
01 2 3 4567 8 9
0 XpX|x IS
TEx]x X X 3 ; ;
INITIAL STATUS WORD §
&5 2]x| |x x X olx|x
ign of 729 tape instruction < H
H $ian of 729 top 3 x| x]x X 55 ofx] |x
1 Operati from pos. 5 of a
2345 Location + 1 of instruction 6 XEXpx|x 6 X |x
6789 Address in instruction
7070-7074 CODING SYSTEMS
Core Storage Core Storage
2-Digit 1-Digit Magnetic
Alphamerical Numerical Card ape
FINAL STATUS WORD Character Code Code Code BCD Code  Notes
Blank 00 CA 8
s Always + 15 12-3-8 CBAB821
[ Units digit of priority branch address QOeor) 16 12-4-8 BA84
1 Condition Code: 17 12:5-8 CBA84I 1
729 'a{. 18 12-6-8 CBA842 1
Wi om ¥ 19 12.7.8 BAB421 1
1. ERR &or + 20 12 BA
2. QIR $ 5 11.3-8 8821
3. SR * (] 11-4-8 CB84
4. UR 7 11-5-8 8841 1
5. EOF 8 11.6-8 B842 1
6. EOS - 0 n CcB 7
7. SQR / 1 0-1 Al
; 2345 Last core storage location used by ROW . 5 0-3-8 AB21
6789 Location + 1 of last RDW % or { 6 -4-8 CAB4
7 0-5-8 A841 1
8 0-6-8 AB4: 1
SM 9 0-7-8 CAB421 ns
for = 45 3.8 €82
@or! 46 4-8 84
47 58 ca4l 1
EM 48 68 C842 1
P ™ 49 78 8421 1,6
International Business Machines Corporation A i1 124 ua 2
Data Procassing Division H 2 122 saa2
112 East Post Road, White Plains, New York D 4 12-4 CBA4
E 45 12-5 BA41
G g 127 Cahizt
- CBA42
Printed in US.A. Form X22-6467-3 & 68 12.8 CBAS
[} 89 129 BA81
-0 70 110 CB82 2
J 4l 11 81
K 72 12 B2
L 73 13 cB21
M 74 1-4 B4
N 75 15 CB41
o 76 1-6 CB42
PRIORITY INDICATOR STORAGE WORD, 0100 4 4 7 Ba21
0 Sign Change: R 7 1.9 cB81
0. Off, sense/stop switch at stop RM * 0 -2-8 CA82 3
5. Off, sense [stop switch at sense S 2 -2 A2 1
9. On, sense/stop switch at sense T 3 0-3 CA2
1 Field Overflow: v 4 0-4 Al
0. Off, sanse/stop switch at stop v 5 -5 CA4l
5. Off, sense /stop switch at sense w 6 CA42
9. On, sense/stop switch at sense X 7 0-7 A1
2 Floating Point Underflow: 0-Off; 1-On Y H AS
3 Floating Point Overflow: 0-Off; 1-On 1 9 39 CAst
4 High (compare}: 0-Off; 1.On 9 0 0 82 7
5 Equal (compare): 0-Off; 1-On ! ! ! < 4
6 Low (compare): 0-Off; 1.On 2 2 2 €2 7
7 Accumulator | Overflow: 0-Off; 1-On 3 3 3 Y 7
[] Accumulator 2 Overflow: 0-Off; 1.On 4 4 4 4 c4 7
9 Accumolator 3 Overflow: 0-Off; 1-On : H H : 4 ]
7 7 7 7 C421 7
8 8 8 8 7
9 9 9 9 81 7
Delta A 11-7-8 CB8421 4
Alpha @ 12-11 7
PRIO NOTES:
1ORITY 1. Cannot be read into the IBM 7500 Card Reader, nor are they translated on output
MASK WORD to the 7500 Card Punch, 7400 Printer, 7900 Inquiry Station, or the Console type-
iter.
(0—allow priority; 1—mask priority) 2. Ca its positi
. Cannot be read by the 7500 Card Reader unless they are wired as the units position
? ;gg :::: :::x: ;' m"""'m &: of numeric words. Similarly, on punching or printing operations, these codes (60, 70)
2 Inquiry control group 2, stations 1-5 require special wiring.
3 Inquiry control group 1, stations 1-5 3. This code cannot bie wired to read or punch on the unit record equipment.
é 729 tape channel 2, units 0-9 4. Generated by the system controls on write operations, and not translated on read
7 729 tape channel 1, units 0-9 operations. This card code (11-7-8) cannot be entered through the 7500 Card Reader.
8 Unit record B 5. The tape segment mark Write instruction (TSM) writes a single-character tape record
9 Unit record A that causes a condition six tape final status word (end of segment—EOS) when it is
read; it is not placed in core storage. However, the tape segment mark can be read
. into core storage as a character within a tape record having a length of five or more
characters. Also, the tape segment mark can be written from core storage as part
of a tape record.
6. The tape mark is handied the same as the tape segment mark.
7. Only the numerals 0 through 9 and special characters +, —, and alpha can be und
in the 7501 Console Card Reader. The 7500 Card Reader does not read the 12-11
alpha punch,
8. Note that no invalid U le) 2-digit are included. Any lnvalld

2-digit combination in core storage would be written on tape as a check (C) bi
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E 7070-7074 Data Processing System .
.
- Reference Card )

Operation Codes

3

A7+ 14,2434 AA+ 17 AASF +19,29,39  AS# + 18,28, 38 NOP — 01 .
B+01  BAL+60 BAS,BCB+51 BCX—43  BDCA, BDCL+60 BDX—49  PC,PCl + 55  PDCP, PDCUA, PDCUR, PDCPR, PDCU + 93,94,96,97 PR + 64
w | BE- 41 BES+61,62,63 BFV 41 BH—40 BIX+49 BL+40  PTM, PR, PTRA, PTRR, PTSB, PTSF, PTSM, PTW, PTWC, PTWR, PTWZ + 81, 82,
W | Bx+02  BMfF-10,20,30  BQL+ 60  BSC — 03  BSF, BSN + 61,62, 83,84  PTRN + 88
63 BTLBUL+60 BVF+11,21,31 BXM—44 BXN+ 44  BZf 410,
z ,
20,30 QLF — 62 QIN — 61 QR, QW + 54
] 2
8 C# + 152535 CA — 15 CD+ 03 CS5A, CSM, CSP — 03 RG — 65 RS + &5
W | D—53 DCAFDCIF— 62 DCAN,DCLN — 61  DCP, DCUA, DCUR, DCPR, Sf — 14,2434 SA — 17 SL— 50 Sl + 50 SLC — 50  SLCH + 50
DCU — 93, 94, 96, 97 SIS — 50 SMFV + 41 SMSC — 03 SR — 50 SRf + 50 - SRR — 50
o SRR + 50 SRS — 50 SSf — 18,28,38 ST# | 12,22,32  STD# — 12,22, 32
Z | EAN- 7 ENA 456 ENB+ 57 ENS — 56 ESF ESN + 61,62, 63 TEF +81,82,83,84 TLE— 62 TIN— 61 TM, TR TRA — 81,82, 83,84 TRB
O| FA+74 FAA+77 FAD +76 FADS — 76 FBU — 70 FBV + 70  +81,82,83,84 TRN — 88 TRR — 81,82,83,84  TRU, TRW + 81,82,83,84
S| 73 FDD-75 FM £ 73 FR+71 FS — 74 FSA — 77 FZA +75  TSB — 81,82, 83, 84  TSEL & 81,82,83, 84  TSF — 81,82, 83,84 TSHD,
W | WB4o0 MMEV4 41 HMSC— 03 WP — 00 TSK, TSLD + 81,82,83,84  TSM, TW, TWC, TWR, TWZ — 81,82,83,84  TYP + 69
§ TSATZ 4 69 ULF — 62 ULN — 61 UP, UPIV, UR, US, UW, UWIV + 69
. XA+47 XL+45 XUN—48 XS — 47 XSN+48 XU — 45 XZA + 46
LE+ 67 LEM +68 LL+ 66 XZ5 ~ 46
M 453 MSA, MSM, MSP — 03 ZAF+13,23,33  ZAA + 16 ZSf - 13,23,33 ZSA - 16  ZSTH — 11,21,31
400 M8 | 01 B +02  BLX | 403 €D | +04 +05 +06 +07 +08 +09
-0 WP [ —o1 NoP | —02 ~0a @ | -o —o05 —06 —o07 —08 ~09
+10 BZY | 4 BvI | 412 st | 413 zAaY | 414 AV | 415 e | 416 zAA | 417 AR | 418 AS1 | 419 AAst
—10 BM1 [ -1 zsm | -2 sr | —13 zs1 [ —14 st | —15 A | -6 zsA | -7 sa | -1 ss1 | —19
+20 B22 | +21 Bv2 | 422 st2 | +23 zA2 | +24 A2 | 425 €2 | 426 +27 +28  AS2 | +29 AAs2
—20 BM2 —21 sT2 —-22 STD2 -23 zs2 —24 2 —25 —26 -27 —28 552 —~29
W
Q| +3% eza | +31 svs | 32 st3 | +33  za3 | +3¢ A3 | 435 €3 | +36 +37 +38  AS3 | 439 AAs3
| -0 s | ;1 zsta | -:2 swa| -3 zsa [ - s3 | -3s —36 —37 —38  ss3 | -39
2
G| +90 8 [ 4. +42 +43 +44 BXN | +45 Xt | +46 xza | +47 XA | 448  XsN | +49  Bix
Wl -4 | -a1 B | -a —43 BCX | —44 BXM | —45 XU | —46 XxZs | —47 XS | —48 XUN | —49  BOX
-
2| +» 5 @ | +s +53 m |+ (@ | +55 e | 456 ENa | 457 ENe | 458 +59
E —50 -5 —52 -53 D | -5 —s5 —56 ENS | —57 EAN | —38 ~59 “
2| @ | +a 2 (@) | +63 (@ | 464 [ +es R | +e6  w |+ wx | 46w | +e. @)
—60 -61 -62 (o) | - —64 -65 RG | —66 —67 —68 —69
+70 v | 471 R | 472 +73 M | 474 *A | 475 FZA | 476 raD | 477  FAA | 478 +79
—70 mu | -7 —72 -73 P | —-74 #s | —75 koD | —76 FADS | —77 #SA | —78 | -7
+80 +81 +82 +83 +84 +85 +86 +87 +88  PWRN | g
—80 -8 —82 —83 —84 -85 —86 —87 _8s TRN | _gg
+90 +91 +92 93 @ [ +94 +95  pos | +96 (&) | +97  (14) | +98 +99
~90 -9 ~92 ~93 (9 | -4 ~95 OAR | —96 (i8)| —97 (18) | -8 ~99
@ —03, Sign Control @ — 50, Coupled Shift Control +gl,| -l—hﬂc,0 63‘ Electronic @ +69 Unit Record Conirol —:eu:;xxxx ;::
witcl ntr —BexxtBxxxx
030x30 csa — 50xxxx00xx SR T+ 69mxsOxxxx  US —8exx9xxxy  TRA
 O3xxI0xxxx —50xxxx01xx SRR + 6gxx0e: BES 469xxsixxxx  UR —8exxtOxxx0 TSEL
—03xx60xxxx  CSM 5 Hy @xxOexxxx xxs P 4
—03xx90xxxx  CSP = 50xxxx02xx +6gxxlexxxx  ESN 9xxs2xxxx  UW-UP —8exxtOxxx]
Z03xx31xxxx  MSA —50xxxx03xx  SLC +6gxx2exxxx  ESF Oxxsdxxxx  UWIV-UPIV —8exxtOxxx2  TRW
ot MSM ~50xxxxpdxx SRS Tégnxdexxxx  BSN 169xx04xxxx  TYP —8exxt0xxx3  TRU
—50xxxxpSxx  SLS T u TRB
—03xx9Ixxxx  MSP 6gxxdexxxx  BSF
— 03xxx2 SMSC - SRS +69xx90xxxx  ITZ SM
T Otmandnenx  HMSC —S0xxxxpxx SIS Tooxxolxxxx TS “Souidaxe  TSK
-+ ooty BSC ~— Bexxt0xxx:
" xxdxxxx O] +31, Branch on Alteration (®) -1 stacking Latch ot @ £81, 482, +83, 484 Prior TSouidunng  TELD
witch or Channel Busy I y
Q — 61xx0Txxxx Tape Control
o +41, Field Overflow Control +5lcxatunnx - BAS —61xx02xxxx S~ UIN FBexxtluxxx  PTR @D +93, +94, 196, +97
o +5TxxeIxxxx BCB — 61xx03xxxx PTRR Priority 7907 Control
F4TxOxxxx  BEV +51xxd2xxxx  BDCB —6Txx0dxxxx J~ QLN pTw +9hxxlxxxx  PDCP
a Talaxlaxxx  SMEV — 61xx10xxxx 4 PTWR 4518
o Habodaxe HMFY Q) 4 gy, tnguiry Contol .- N Fooutsmu  PTWZ ¢ PDCUR
5 2 —61xxdnxxx xxtgx PDCPR
w + 54xxq0xxxx ar _6|uldxux DCLN :;:: PDCU
s @ 450, Shitt Control Foaxxqlaxx QW Slxxddwxxx  DCAN PIRA @
¢ —93, —94, —96, —97
(U] 1 PTM 7907 Control (non-priority)
2 +50xxkxx10xx SR 1 160, Stacking Latch Test PTSM -
< pr e ol ¥ @ +e, o 62 Stacking Latch Reset —Shuxlxxxx - DCP
Dxxxx30xx — 9hxx3xxxx DCUR
T 50mxxxllxx SRR 1 — 62xx0Txxxx —81, —82, —83, —84 Tape -
T8l SRR 2 BUL o ULF ® Control (non-priority) Tohuxdwox DCPR
31 3 — 62xx03xxxX
T oodna sty saL —62xx04xxxx J~ QUF —Bextbaxx TR 404 Additional Storage
iiuxlxgx! :t ; =+ 60xx10xxxx . ~—62u'l3xxxx e — Bexxt2xxxx TRR Control o
DxxXX32xx to ™w
Tsoooadaam  SLC 1 +60xx49xxxx — 62xx49xxxx TWR +04xxOxxxxx  BASS
+ SiC 2 +60xx8dxxxx  BDCL —62xx8dxxxx  DCLF - WZ Fodxxixxxxx  ASSN
T 50xxxx33xx  SLC 3 +60xx9dxxxx BDCA —62xx9dxxxx  DCAF —Bexxtéxxxx  TWC T Oxx2xxxxx  ASSF
LEGEND d=7907 channel (1-4) h=7907 channel: 3=ch1 Q= inquiry control group (1-2)
a=alteration switch (1-4) o= elactronic switch (0-9) 4=2,6=3,7=4 3= unit-record synchronizer (1-3) )
¢=729 tape channel (1-4) g = electronic switch group (1-3)  p=digit position (0-9) t=tape unit (0-9) : !(
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7080 Data Processing System

. Reference Card

Printed in U.S.A.
CODE
INSTRUCTION MNEMONIC  OP BIT  CARD
Add ADD G 1110111 127
Add Addr to Mem AM @ 000 1100 48
Add to Mem ADM 6 000 0110 6
Blank Memory BLM 00 BLM $ 010 1011 1138
Blank Memory Serial BLM 01 BLMS $ 010 1011 1138
Comma 00 Set Start Point Count SPC s 001 1011 038
Comma 02 Load Four Char LFC , 001 1011 038
Comma 03 Unload Four Char UFC , 001 1011 038
Comma 04 Load Stor Bank LSB , 001 1011 0-38
Comma 05 Unload Stor Bank UsB s 001 1011 038
Comma 06 Enter Interrupt Mode EIM , 001 1011 038
Comma 07 Leave Interrupt Mode LM , 001 1011 0-38
Comma 08Ten Character Transmit TcT ) 001 1011 038
Comma 10 Enable Indirect Address EIA , 001 1011 0-38
Comma 14 Transfer to Interrupt Prog. TIP ) 001 1011 038
Comma 15 Leave Interrupt Prog. LIP , 001 1011 038
Compare CMP 4 100 0100 4
Control 0000 Turn off -0 Ind. 10F 3 000 0011 3
Control 0001 Write Tape Mark WM 3 000 0011 3
Control 0002 Rewind RWD 3 000 0011 3
Control 0002 (01) Rewind and Unfoad RUN 3 000 0011 3
Control 0003 Turn on |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
Contro! xxxx (12) Enable Compare Backward ECB 3 000 0011 3
Control xxxx (13) Channe! Reset CHR 3 000 0011 3
Control xxxx (14) Enter 7080 Mode EEM 3 000 0011 3
Control xxxx (15) Leave 7080 Mode LEM 3 000 0011 3
Control 0037 Set Density Low SDL 3 000 0011 3
Control 0038 Set Density High SDH 3 000 0011 3
Divide DIV W 1010110 06
Lengthen LNG D 111 0100 124
Load LoD 8 100 1000 8
Load Address LDA # 100 1011 38
Multiply MPY v 101 0101 05
No Operation NOP A 111 0001 121
No Operation, Comma (11) CNO: , 001 1011 038
Norm and Tr NTR X 001 0111 07
Read 00 RD Y 001 1000 08
Read 01 Forward Space FSP Y 001 1000 08
Read 02 Read Memory Address RMA Y 001 1000 08
Read 03 Sense Status Trigger SST Yy 001 1000 08
Read 04 Control Read CRD Y 001 1000 08
Read 05 Read Memory Block RMB Y 001 1000 08
Read while Writing Rww S 0010010 o2
Receive RCV u 001 0100 04
Reset Add RAD H 111 1000 128
Reset Subtract RSU Q 010 1000 118
Round RND E 0110101 125
———CODE
SPECIAL CHARACTERS BIT CARD
& 0 11 0000 12
[ 0 01 1011 038
n 0 11 1100 1248
0 0 00 1010 0
a 1111110 None
Blank 1 01 0000 None
Drum Mark or
Storage Mark (in storage) 0 00 0000 None
Card Reader Storage Mark None 12-147
Group Mark 011 1111 1258;12-78
Record Mark . 101 1010 0-28
0 0 11 1010 120
H 110 1010 110-
7080- Compatibility Chart
705 11 40 K Program
Mode Switch Switch Wrap Around
705 1 ON OFF 20K
705 11 ON ON 0K
705 M OFF ON 0K
705 1t OFF OFF 80 K
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CODE
INSTRUCTION MNEMONIC  OP BIT  CARD
Select SEL 2 100 0010 2
Select (Sel 6001 Reset WTC Trigger) 2 100 0010 2
Select (Sel 6002 Reset SAR 8 Trigger) 2 100 0010 2
Send SND /0010001 O1
Set Bit Alternate SB 07 SBA % 101 1100 043
Set Bit 1 SB09-14 SBN % 101 1100 048
Set Bit Redundant SB08 SBR % 1011100 048
Set Bit 0 SB 01-06 SBZ % 101 1100 0438
Set Left SET B 1110010 122
Shorten SHR ¢ 0110011 123
Sign SGN T 10010011 03
Stop HLT J 010 0001 111
Store ST F 0110110 126
Store for Print SPR 5 0000101 5
Subtract SuB P o010 0111 117
Transfer TR 1 100 0001 1
Transfer Auto Restart (TRS 09) TAR 0 110 0110 116
Tr Sw A On 0911 (TRA 01) TAA 1 0111000 129
Tr Sw B On 0912 (TRA 02) TAB 1 0111001 129
Tr Sw C On 0913 (TRA 03) TAC I 0111001 129
Tr Sw D On 0914 (TRA 04) TAD t 011 1001 129
Tr Sw E On 0915 (TRA 05) TAE I 0111001 129
Tr Sw F On 0916 (TRA 06) TAF I 0111001 129
Tr Non-stop Sw  (TRA 07) NS | 011 1001 129
Tr and Store Location Ctr (Tr 01) TSL | 100 0001 1
Tr Any TRA | 011 1001 129
Tr Read-Write Check (TR 12X TRC 0 1100110 116
Tr Equal TRE L 100011 113
Tr High TRH K 010 0010 112
Tr Instr Check (TRS 10) TIC 0 1100110 116
Tr Machine Check (TRS 11} ™C 0 1100110 116
Tr O'flow Check (TRS 14) T0C 0 1100110 116
Tr Plus TRP M 0100100 114
Tr Ready (TRS 01) TRR 0 110 0110 116
Tr Echo Check (TRS 13) TEC 0 1100110 116
Tr Sign Check (TRS 15) TRS 0 1100110 116
Tr Signal RS 0 1100110 116
Tr Sync Any (TRS 03) TSA 0 110010 116
Tr Transmission Check (TRS 02) T1C 0 1100110 116
Tr Zero TRZ N 110 0101 115
Tr Zero Bit 128 .1 1238
Transmit ™T 9 0001001 9
Transmit Serial (TMT 01-15) TMTS 9 0001001 9
Unload UNL 7 100011 7
Unload Address ULA * 110 1100 1148
Write 00 WR R 110 1001 119
Write 01 (Dump Memory) DoMP R 110 1001 119
Write 02 (Set Record Counter) SRC R 110 1001 119
Write 03 (Set Control Condition} SCC R 110 1001 119
Write 04 (Control Write) CWR R 110 1001 119
Write 05 (Write Multiple Control) WwMC R 1101001 119
Write Erase 00 WRE Z 101 1001 09
Write Erase 01 WRE 7 1011001 09
input-Output Units v
Card Readers 0100-0199
Console Card
Reader 0100-0109
754, 760, and Tape Units 0200-0299
Card Punches 0300-0399
Printers 717 04000499
720-730 02x4
Typewriter 0500
Real Time Clock 0501
TRC Tape Units 0600-0699
Alteration Switches 09110916
Channel Tape Units 2000-2999
or 02000299

Collating

Sequence

Blank* IA# 8 $*=/, % # @0 A1 0 }R #5209

Check Indicators

Instruction
Machine

Read /Write
Record Check
Overflow

Sign

0900
0901
© 0902
0903
0904
0905
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7080 CENTRAL STORAGE

Inused Words
Unused Wovd:

o

UnusedWords
4 Unused Words
L0 T 02 o
v 76543210 04 03
|
12 06 05
1.3 1 08 07
\ | & [SPC 0352 v 10 )
b any (00902 | hee |15 il 12 n
| R&-Wr [ 0 |1
h e 76543210 14 3
| 2| Low 00505 Joosor |"Aux 2
H Comp {Sign {Mach | (-) : 15
| High [00904 00900 | Acc |
! Comp |Ovflw | nst | (-) |
Lo oo

Word 3 | Word 2

Word 1 | ] Word 0

|Data Memory] Channel
| Address | Program | Record |
(SMAC) S'u'us | Count

j Channels 20,21,22,23,

44,45,46,47
Data | Channel | Channel |
| Memory |Progrem | Program |
Not Used ! Not Used Address | Status Location

Channels 40, 41

Channel Word Sets 40 and 41

| | | | Starting | Main | Main i
| Select \ | | 1 Point i Program | Program |
| Register MAC I | Counter | Status | Location | “
CASU 15
Chuunel ASU |5
Interrupt | Interrupt |
Program | Program |
| Status | Location ]
Interrupt Word
JIBIV
Data Processing Division
112 East Post Road, White Plains, Naw York
Hypertape. Orders
Orders Mnemonic Numeric
Code Code
- No Operation HNOP 00
Disk Storage Orders End of Sequence HEOS ]
Reserved Light Off HRLF 02
Orders Mnemonic  Numeric Reserved Light On HRLN 0
tode Code Check Light On HCLN 05
No Operation DNoOP 00 Select HSEL 06
Release DREL 04 Select for Backward Reading HSBR 07
Eight-Bit Mode DEBM 08 Change Cartridge and Rewind HCCR 28
Six-Bit Mode DSBM 09 Rewind HRWD 30
Seek DSEK 80 Rewind and Unload Cartridge HRUN 31
Prepare to Verify — Single Record DVSR 8 Erase Long Gap HERG 2
Prepare to Write Format DWRF 83 Write Tape Mark HWTM 3
Prepare to Verify — Track with No Addresses DVIN 84 Backspace HBSR u
Prepare to Verify — Cylinder Operation (Optional Backspace File HBSF 3
Feature) DVCY 85 Space HSKR 3%
Prepare to Write Check DWRC 86 Space File HSKF 37
Set Access Inoperative DSAI 87 Change Cartridge HCHC 38
Prepare to Verify — Track Operation DVTA 88 Unload Cartridge HUNL 39
Prepare to Verify — Home Address Operation DVHA 89 File Protect On HFPN 42
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EM Reference Card 7090 Codes :('2‘:;::8': U.S.A.

INSTRUCTION LISTING - ALPHABETIC
Indirectly Addressable Instruction
Indexable Instrugtion Alpha Octal CPU | Alpha Octal cr
Olto100r Ato H Codes Codes F T Cycles| Codes Codes F T Cycles
Unit Address
Varioble SCHE 0642 x x 2 TCOH 0067 x x 2
SCHF  -06a2 x x 2 TEFA 0030 x x 2
A number from 1 to & SCHG 0643 x x 2 TEFB  -0030 x x 2
SCHM  -Q643 x x 2z TEFC 0031 x x 2
SOHC  0778mcc2uu 2 TEFD -0031 x x 2
INSTRUCTION LISTING - ALPHABETIC soLc  0776mcczuu 2 YEFE 0032 x x 2
SiL -00ss 1 TEFF  -0032 x x 2
SIR  ooss 1 TEFG 0033 x x 2
SLF 0760000140 x oz TEFH  -0033 x x 2
Alpha Octal CPU | Alpha Octal cru SLNN  076080014n x 2 TIF 0046 x x 2
Codes Codes F T Cycles | Codes Codes F T Cycles sLG  -0620 x x 2 T10 0042 x x 2
SLTc  -0760m0014n x 2 Tix 2000 2
acL o03el X x 2 s o763 x v sLw x x 2 1L 0040 x x 2
400 0400 x x 2 LNT  -00S6 3 SPRn  0760mcc3nn x 2 ™I -0120 X x 1
Aom 9801 x x 2 LRS 0765 x v SPTC  0760mcc 360 x 2 TNO  -0la0 x X 1
ALs 0767 x v LSNM  -0760800010 x 2 sPun  0760mcc3an x 2 TNX  -2000 2
aNa  -0320 x x 3 LTM  -0760m00007 x 2 SSM  ~0760000003 x 2 T™NZ 0100 x x 2
ANS 0320 x x e LxA 053a 2 ssP 0760800003 x 2 Tov olao X x 1
ARS 0771 x v Lx0  -033e 2 STA o621 x x 2 TRL  ol2o x x 1
axc  -077a i MPR  -0200 X x 2.4 STCA  oSes v 100 0161 x x 1
aAXT 0774 1 MPY o200 X x 2.4 STCB  -0Sea v TaP o162 x x 1
BSFc  -0764mcc2uu x 2z MSE  -07608 x 2 PSS S v TRA 0020 x x 1
BSRC  076amcc2uu x 2 NOP 0761 2 STCO  -0545 v TRCA 0022 X x 2
BTTc  0760ncc000 x 2 NZT  -0S20 x x 2 STCE 0546 v TRCB  -0022 x x 2
CAL -0S00 x x 2 oAl 0043 ! STCF  -0Sa6 v TRCC 0024 x x 2
caa  -alia 2.8 | oFT  oaas x x a STCG 0547 v TRCD  -0026 x x 2
CAs 0340 x x 3 ONT  04ae x x a STCH  -0Sa7 v YRCE 0026 x x 2
CHS 0760100002 x 2 oRA  -0S01 x x 2 sTo osz2 x x 2 TRCF  -0026 x x 2
CLA 0500 x x 2 ORS  -0602 x x 2 STl 0604 x x 2 TRCG 0027 x x 2
cm 0760000000 x 2 os1 o442 x x 2 sTL  -o62s x x 2 TRCH  -0027 x x 2
cLs  osoz x x 2 pac 0737 1 st osol X x 2 5% 007e 2
COM 0760800006 x 2 PAL 004 1 TP 0830 X x 3 TR 0021 x x 1
CRG  -015e 2.8 | PAx 0734 1 sTa  -0600 x x 2 TxH 3000 2
cvR  Olla 2.8 | PBT  ~0760800001 x 2 STR  -1000 2 ™t 1000 2
OCT 0760800012 x 2 POC  -0737 1 STT oezs x x 2z XL -3000 2
ove o220 X X .14 | POX  -0734 ' STZ 0600 x x 2 Tz o100 x x 2
ove o221 X X 3e1a [ PIA  -00a6 1 suB  oec2 x x 2 UAM  -0304 X X Sa10
ECTM  -0760800006 x 2 PSE  0760n x 2
SWTa 0760800160 x 2 UFA  -0300 X x s.10
EFTM  -0760800002 x 2 PXA 0754 ' SXA 0634 2 UFM  -C260 X X 2413
EnB 0564 x x 2 PX0  -0754 ! SXD  -0634 2 uFs  -0302 X X %9
ENK 0760000004 x 2 RCOc  0762ncc32y x 2 TeNA  -0060 x x 2 USM  -0306 x X se1
ERA 0322 x x 3 RCHA 0S40 x x 23 TCNB  -0061 x x 2 VvOH  c22a x 2414
ESNT  -0021 x x 1 RCHB  -0540 x x 3 TCNC  -0062 x x 2 voP o225 X 2.8
ESTM  -076020000% x 2 RCHC  0Sat x x 3 TEND  -0063 x x 2 VLM 0208 X 2.1e
ETM 0760000007 x 2 RCHD -0Sa41 x x 3 YONE  -0064 x x 2 WEFc  o770mcc22u x 2
ETTc -0760mcc000 x 2 RCHE  0%e2 x x 3 TONE  ~0065 x x 2 WwPBe  0766acc 362 x 2
FaD 0300 % X 6413 | ROWF -0542 x x 3 TCNG  ~0066 x x 2 WwPDc  0766mcc361 x 2
FAM 0304 X X 6415 | RCHG 0543 x x 3 TCNH  -0067 x x 2 WPUC  0766mcc 341 x 2
FOH 0240 X X 3414 | RCHH -0S43 x x 3 TCoA 0060 x x 2 WRS 0766 o x 2
FOP o:n X X 3e14 | RCT 0760800014 x 2 TCOB 0061 x x 2 WTBc  0766mcc2uy x 2
FMp 0260 X X 2413 | RDCe  0760mccIsz x 2 TCoc o062 x x 2 wibe  OTesmcc2uu x 2
FAN 0760000011 x 2 ROS 07620 x 2 TCOD 0063 x x 2 xcA 0131 1
Fse o302 X X 6415 | REwc  0772occuwy x 2 TCOE 0064 x x 2 xcL  -0130 1
::: g:g: x X "; 15 :’;: :g:; ? TCOF 0065 X x 2 ;:c 0522 X X1
- s
';:R 060 « x 2 RIA C00e2 o .« . TCOG 0066 x x 2 T osz20 x x 2
- A 0041 1 RIL  -0057 1 &
e 0081 \ RiA 0087 H INPUT-OUTPUT DEVICE ADDRESSES
1R 005i 1 RIS osas x x 2
1S osa0 x x 2 |aw 0760000010 x 2 ”::"':c Tope Units 8CD Binar gf: R‘,“m Octal
ot 0760500005 x 2 RNT  00S6 3 Channe f e’
Lac omas 3 RPRC  oTesuce 61 x 2 A 01201 To 01212 01221 TO 01232 A 01321
CAS  -03a9 x x 4 RO -0779 x v 8 02201 To 02212 02221 TO 02232 5 02321
(BT 0760u00001 x 2 RSCA 0S40 x x 3 € 03201 10 03212 03221 TO 03232 ¢ 933zt
LCHA  oBae x x v RSCE  -ofag x x 3 D 04201 TO 0a212 04221 TO 04232 o 0321
LCHB  -0S4a X x v Recc  osal x x 3 € 05201 TO 0s212 0S221 TO 05232 € o0s321
Line  osas X ox v RSCO  -08a} X x 3 F 06201 TO 06212 06221 TO 06232 F 06321
Lono  -0sas x x v RecE  osaz x x 3 G 07201 TO 07212 07221 TO 07232 G 07321
LCHE 0546 x x v ReCF  -0S42 x x 3 W 10201 To 10212 10221 TO 10232 H 10321
LCHF ~-05Sa6 x x v RSCG 0543 x x 3
LCHG 0547 x x v RSCH -0543 x x 3 Printers Card Punches
LChH  -0Sa7 X x v RTBc  0762ncc2uy x 2 A 01361 91362 4 o134t
Loc  -053s 2 RTOC  O762pcc 2uu x 2 8 02361 02362 e 92341
Lot cse1 x x 2 RUNC  ~07728ccuuy x 2 ¢ o3zl 03362 N 03341
oo 0560 x x 2 sBM  -0600 x x 2 0 0s361 03362 ° potoll
LFT  -005a 3 ScHA 0640 x x 2 € o331 o836z e os3el
LFTM  -0760000004 x 2 ScHB  -0640 x x 2 r oe3el 98362 ° 9634t
oL o763 x v S 064t X x 2 G 07381 07362 G 07341
LGR  -0768 x v SCHD -0641 x x 2 " 10361 10362 " 1ot
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INSTRUCTION LISTING = NUMERIC INSTRUCTION LISTING - NUMERIC
el Alpha Pl A b o A I [ (CZ::'IQS
Codes Codes F T Cycles | Codes Codes T Cycles es es veles
-o0s41 RSCO x x 3 0760200006  com x 2
oose AN e ca h o542 RCHE X X 3 0760800007 £TM x 2
02 TR x X 1 0140 Tov x x 1 osaz RSCE X x 3 0760100010  RND x 2
ot ST X x —o140 ™o x x 1 -0s42 RCHF X X 3 0760600011  FRN x 2
-ggg sncA x X ; -0154 cRra 2.8 ~0542 RSCF X X 3 076000012 DCT x 2
RB x  x 2 o oo x x 0543 RCHG X x 3 0760000014 RCT x 2
“ooez The s 0543 RSCG X x 3 0760000140  SLF x 2
0024 TRCC X X 2 o162 e x  x 1 boed Reee X ox 2 oreon se oz
Tooae he x % 2 hoved o T N -0543 RSCH x x 3 0760cc000 BTTc x 2
oze Ree X x 2 T020a - X 214 05644 LeHA X x v 076000014n  SLNn x 2
-ggz: ;RCG X x 2 0220 ;vn X x 314 0544 STCA v 076000016n  SWTn x 2
0027 TRCH X X 2 0221 OVP X X 3v14 -0s44 LCHB X X v 0760acc3an  SPUN x 2
0030 TeFA x x 2 0224 vbH X 2e14 -0s4a svee v 0760acc 350 RICc x 2
~0030 eFB x  x 2 prond vop X 214 0545 LeHE X x v 0760mce352 ROCC x 2
0031 e X % = 0240 FoH X x 3.4 0545 sTec v 07600cc360 SPTC x 2
N x 0241 FoP x  x  3.1a -0545 LcHo X x v 0760mcc3nn  SPRR x 2
oo3s Tere X : . -0545 sTco v -0760200001 PBT x oz
0032 TEFE x  x 2 0260 FMP X X 2e13
2 0260 UFM X X 2.3 0546 LCHE X X v -0760000002 EFTM x 2
9032 T X o301 FAD s 0546 STCE v -0760800003  SSM x 2
ieed T X X 2 0308 X X g' 10 -0546 LCHF X x v ~0760000004  LFTM x 2
o0 Xt “o3en Yo x X oIue -0546 © sTeF v -0760000005 ESTM x 2
booed o x 2 0302 Fo  x s 0547 LCHG X x v -0760200006 ECTM x 2
001 e : Soe Y w3 0547 sTCe v ~076CE00007 LTM x 2
o e x o x 2 -0304 UAM X x eu10 -0547 L x x v -0760500010 LSNM x 2
- . -0547 sTeH v -0760a MSE x 2
oes oAt H o3 e xXoany 0560 we x x 2 -0760mcc 000 ETTc x 2
Q00 oAl ! s Y o N 0564 ENB  x X 2 ~076030914n  SLTc x 2
0046 TIF x x 2 0320 ANS X X & osea geoxox 2 oTee ST 2
oed Sla H rSeed o T -0600 st x x 2 o762n ROS x 2
1 1 2 era. x x 3 0601 stTo x x 2 o762ncc2us  RTDC x 2
-00s1 Lo ! 0340 ‘5 0602 Siw  x  x 2 0762acczuu  RTBc x 2
0054 aeT 3 -0340 Las xox 3 _oeos RS x x = 07620cc 321 RCDC x 2
ot s 3 edd s ok r B 0604 sTT x x 2 0762mcc 361  RPRC x 2
begid o H o o X -0620 sta x x 2 0763 LLs x v
-00ss siL 1 -0400 sBM  x  x 2 os20 SLo X ox 2 R ibed e M
oo i 3 Saos v+ o622 sto x x 2 9764mccauw  BSRe x 2
pesad HiR 1 0420 PR 2 0625 STT x x 2 -0764ucc2uw  BSFc x 2
0057 RI 1 0440 s x  x 2 -0625 sTL ox X 2 0765 LRS x v
o060 'rc.u.A X x 2 osal wl x  x 2 0630 stP o x  x 2 -0765 LGR x v
- 0634 sxa 2 0766 o WRS x 2
coey Tee x % 2 oaaz o -0634 sxo 2 o766mccauu  WTOG x 2
~0061 TN x X 2 0448 Rls x x 2 0640 scHA x  x 2 o766mcc2uu  WTBC x 2
0062 Toc x X 2 0446 ONT X x & -0640 scHB X x 2 0766ncc341  wPUC x 2
—0062 TeNe x X 2 0800 aa x x 2 o641 scHe x  x 2 0766mcc361  wPDC x 2
-0641 scHo x  x 2 0766mcc362  wWPBC x 2
0063 TCoD X X2 -90s00 cAL x x 2 o642 SCHE X x 2 0767 ALS x v
Tooes T XX 2 9%t ;XX 2 -0642 seHE x  x 2 0770mcc22u  WEFc x 2
0064 TCoE x x 2 o0s02 s x x 2 o e Xoroz orme wer oz
psived Tor x % = 9520 ZErox o x 2 -0643 scHH x  x 2 O772nccuvy  REWC x 2
0065 TCOF x  x 2 _os20 NZT % 2 K
X 0734 PAX 1 0772accuuy  RUNG x 2
-006s ToNE XX 2 0522 xec  x % ! -0734 PDX 1 -0773 RGL x v
oee e XXk 9534 Lxa 2 0737 PAC 1 0774 AXT 1
-00es TENG X ~0334 Lx0 2 0737 POC 1 0774 AXC
- - 1
_ooer T X % s o e H 0784 PXA 1 0776mcc2uu  SOHc 2
0078 78X 2 “oaae heha x x4 -0754 PXD 1 0776acc2uu  SDLc 2
0760000000  CLM x 2 1000 TxI 2
0100 TZE X x 2 0540 RSCA X x 3
-0100 we x x 2 0840 Rere X 3 0760800001 LBT x 2 -1000 STR 2
o114 cvR 2¢8 | —os40 Rscs x X3 0760000002  CHS x 2 2000 Tix 2
0760000003  SSP x 2 -2000 ™X 2
otls caa 2.8 0541 ACHC x x 3 0760000004  ENK x 2 3000 T>H 2 =
o120 e XX ! 9541 Rscc x x 3 0760000005 10T x 2 ~3000 T 2
-0120 ™I x x 1 -0541 RCHD X X 3
v RS
f 7 DATA CHANNEL COMMANDS _1BM 7909 DATA CHANNEL COMMANDS 1BM 7631 FILE CONTROL ORDERS 1BM 7640 HYPERTAPE CONTROL ORDE p
BM 7607/7909
inary Codes |
Alpha :;si'?;ns Alpha Binary Positions Alpha  Num Binary Positions Alpha  Num
$1 2319 CodesF T S1 2319 Codes F T 234589 10 11 Code Code 2;2::?2‘?”&“ 'it;de
p 101010 1 0 DNOP 00 o HNoP
IS AN 004 0 mr X g 101001 0 0 DREL 04 101000 0 1| HEOS o1
ggs%g oo s 7 5 IR 1oroo) g oo o | 1opoopo o i vEes ol
101010 O 1 DSBM 09 101000 1 1 HRLN 03
°l°%° oo % oo'%"‘lwx % 100010 1 0 DSEK 80 101001 01 HCLN 05
3‘,?%3 :g:?"’,ﬁ % :8‘,’%322:2 : % 100000 1 0 DVSR 82 101001 1 0 HSEL 06
100000 1 1 DWRF 83 101001 1 1 HSBR 07
0”%' o % IO‘%lw" x% 100001 0 0 DVIN 84 ©01010 0 0 HCCR 28
:32%‘,’ :32:,,: % ;‘,f,f;gﬁ x% 100001 0 1 DvCY 85 001110 1 0 HRWD 30
100001 1 0 DWRC 86 001100 0 1 HRUN 31
IDA/O 10€T X / 0100 1 CTR x Z o0 =
100001 1 1 DSAI 87 1100 1 0 HERG 32
lo'%llocrnx % OlOIOCYWX% 100010 0 0 DVIA 88 001100 1 1 HéTM 33
|1o/o oo X % oS o e / 100010 0O 1 ODVHA 89 001101 0 0 HBSR 3a
“°%"°s""" / 0110 0 LAR "/ 001101 0 1 HBSF 35
lll/o vosrx/ 0110 1 sar x% corier 9 S e @
Vi Dy vosmx Y 0111 0 TWr x/ oot tor 1 Y hee 3
P x% 001110 0 0 HCHC 38
oo o H £
troe11ee x% 6700600 1 o R as
1110 0 sus x 7
7904 DATA CHANNEL DIAGNOSTIC INSTRUCTIONS STORAGE PROTECTION INSTRUCTIONS
SYM NUMERIC NAME F T
RPM =1004 RELEASE PROTECT MODE
SYM  NUMERIC NAME FT SPM —1160 SET PROTECT MODE x  x
LOLB -0540.1 LOAD DATA REGISTER AND LOOP.CHANNEL B X X
LDLC 0S41e1 LOAD DATA REGISTER AND LOOP.CHANNEL C X X
LDLD -0541s1 LOAD DATA REGISTER AND LOOP.CHANNEL O X X
LOLE 05421 LOAD DATA REGISTER AND LOOPWCHANNEL € X X
SPRC 06aisl STORE DATA REGISTER.CHANNEL C % DOUBLE PRECISION FLOATING POINT INSTRUCTIONS.
.
SDRD -0641+1 STORE DATA REGISTER.CHANNEL D X X
SDRE 0642.1 STORE DATA REGISTERsCHANNEL E x X s c AME P 1
‘M NUMER! N
OFAD 0301 DOUBLE PRECISION FLOATING ADD X x
OFOP -0241 DOUBLE PRECISION FLOATING OIVIDE OR PROCEED X X
OFMP 0261 DOUBLE PRECISION FLOATING MULTI X %
OFe 0353 DOUBLE PRECISION FLOATING SUBTRACT X X
SINGLE PRECISION FLOATING POINT INSTRUCTIONS
SYM NUMERIC NAME F T

FAD 0300 FLOATING ADI

FOP 0241 FLOATING IVIDE OR’ PROCEED
FMP 0260 FLOATING MULTIPL

FSB 0302 FLOATING SUBYRACY

UFA ~-0300 UNNORMAL 1ZED FLOATING ADD

UFM  ~0260 UNNORMAL IZED FLOATING MULTIPLY
UFS -0302 UNNORMAL IZED FLOATING SUBTRACT

XXX XXX X
XXX X X
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BASIC INSTRUCTION SET - ALPHABETIC INPUT-OUTPUT DEVICE ADDRESS
BCD BINARY
SYM  NUMERIC NAME F1 DEVICE CHAN_ADAPT _ ADDRESSES ADDRESSES
ACL 0361 ADDAND CARRY LOGICAL WORD XX MAGNETIC TAPE A 0 01202/01212 01221/01232
ADD 0400 X X 8 02201/02212 02221702232
ALS 0767 ACC ULATOR LEFT SHIFT x c 03201703212 03221/03232
ANA  -0320 TO ACCUMULATOR x X ] 04201704212 04221704232
ARs o771 éﬁguggkééogzmgnr SHIFT X 3 05201705212 05221705232
4 K
CAL -0500 CLEAR' AND ADD LOGICAL WOR X X DIRECT DATA CONNECTION [} 02240 02260
CAP  -1510 CLEAR AND ADD LOGICAL WORD WITH PARITY X X c 03240 03260
EAS 0340 COMPARE_ACCUMULATOR WITH STORAGE X X o 04240 04260
GHS  0760.00002 CHANGE iGN <X € 05240 05260
éLs 0502 CLEAR AND susvmc*r X X 1222 SARD Pomen A 3 N HES
COM 0760400006 COMPLEMENT MAGN!TU X 1852 EARD READER A 3 01210 01230
CTR =1 gonTROL SELECT (meE) X 01211 01231
T G.000 1402 CARD PUNCH A 3
oc 4 +00012 DIVIDE CHECH x 1403 PRINTER A 3 01212 01232
0 DIVIDE OR moczso XX TYPEWR A a 01000 01020
[ ENABLE FROM x 1401 DATA PROC SYSTEM A 5 01201701212 01221701232
o ENTER KEYS X 1011 PAPER TAPE REA A 3 01601 01621
° ENDOF TAPE TEST.CHANNEL A % 1009 DATA RANSMIN UNI Iy 3 01301 01321
ND OF TAPE TEST+CHANNEL B 1014 REMOTE INQUIRY UNIT A 3 01701701702 01721701722
0 0 END OF TAPE TEST.CHANNEL C X TELEGRAPH TYPE UNITS A 3 01401701404 01421/01424
END OF TAPE TeST, € x
HALT AND PROC
IHIBIT CHA NE TRAPS X
INRUT OUTHOT CHECK. TBS x
LOGICAL "COMPARE SCCUMOLATOR wiTH STOR X X
LOW GRDER BIT TEST X
LOAD M x X
LOGICAL LEFT_SHIFT x
LOGICAL RIGHT SHIFT x
LoNeLerT Shiet X
S RIGHT SHIFT x
BouT XX
QR TO RecumuLaTOR X X
P BIT TEST X
PREPARE” 70 READ X
PREPARE TO WRIT x
RESET AND LOAD CHANNEL A XX
RESET AND LOAD CHANNEL B X X
RES| ND LOAD CHANNEL C XX NOTES
RESET AND LOAD CHANNEL D X%
RESET AND LOAD CHANNEL E xx
NNE indirectly addressable i .
RESET DATA CHANNEL. X F- on instruction
RESET DATA CHANNEL 8 X N- Repreun'sunumber From 1t0 6
RESET DATA CHANKEL 5 %
NNEL D
RESET DATA CHANNEL E X
READ SELECT x
REW IND 3
ROTATE MQ LEFT X
REWIND AND UNLOAD X
TORE CHANNEL x X
STORE CHANNEL B X X
STORE CHANNEL C XX
STORE CHANNEL § X X
STORE CHANNEL X X
SERSE SELECT (READ) x
STORE LOGICAL wono WITH PARITY x X
TORE LOGICAL WOl X X
SET SIGN PLU x
ORE ADDRES XX
STORE DECREME XX
STORE TNSTRUCTION LOCATION COUNTER X X
T0 0601 STORE X X
TG -0600 STORE Mg XX
TR -1000 STORE LOCATION AND TRAP
TZ 0600 STORE ZER X x
0402 X x
&Y)A gg g.omm sense swn’cn TESTEL A IN OPERATION « X EXTENDED PERFORMANCE INSTRUCTIONS
o8 oosy rg:ns:e: gu CHANNEL B [N OPERATION X X
C 0062 TRANSFER ON CHANNEL C IN OPERATION X X
coD 0063 TRANSFER ON CHANNEL D IN OPERATION X X SYM  NUMERIC NAME FOT
COE  006a TRANSFER ON CHANNEL E IN OPERATION X X
goa -1060 TRANSFER ON CHANNEL A DEVICE IN OF XX e 077a  roomtes o inoex Thoe
RANSFER ON END OF F1LE+CHANNEL x
EFB -0030 RANSFER ON END OF FILE+CHANNEL B X X &L 9341 COmRRRE RamndERTNYEM st X  x
EFC 1 RANSFER ON END OF FILE CHANNEL C X X CS2 A2 COND oMol EMENT OF " ADDRESS 1N INDEX
EFD -0031 RANSFER ON END OF FILE+CHANNEL O X X LDC =-0535 LOAD COMPLEMENT OF DECREMENT IN INDEX
g on gy §ie.gr FILEIANEL € x| LA gsit  LeAg INGER ragh ACRRERR.
Nz -0180 RANSFER ON NO. 22 o Wi? Z93a1.6 STORAGE MINUS TES x
ov 40 RANSFER ON OVERFLOW X X MSM  -1623.6 MAKE STORAGE g{sr« mINgS x X
-1623.
RA o020 RANSFER i XX FAc  O73T' PLACE COMPLEMENT o; Agonsss IN INDEX
RCA 0022 RANSFER ON REDUNDANCY CHECK+CHANNEL A X X LACH
RCB -0022 RANSFER ON REDUNDANCY CHECK.CHANNEL B X X PCS =-1505  PLACE CHARACTER FROM_STORAG x
RCC 0024 RANSFER ON REDUNDANCY CHECK(CHANNEL C X X BDC  -0737  PLACE COMPLEMENT OF °E°“E”EN’ TN INDEX
RCD 0024 RANSCER ON REDUNDANCY CHECK:CHANNEL D X X POX  -0734 _ PLACE DECREMENT IN
R 4 RANSFER on RE R CTANNE: 2 XX T -i331.7 STORAGE BLUS TEST X x
RP  -1165 RANSFER AND RESTORE" mmw AND TRAPS X X BX8  _372%  ELASE INDEX IN ADORESS.y
RT -1164 RANSFER AND RESTORE TRA x X SAe 19433  SNORE ACCUMULATOR CHARACTER X x
ToE 4 RANSEER OND STORE INSTR "Location crr % SXA 0638  STORE INDEX IN ADD
voP 5 VARIABLE LENGTH DIVIDE OR PROCEED x X0 083 S INDEX INDDECREMENT
VM 4 VARIABLE LENGTH MULTI x Jix 2000 TRANSTER O
VMA  -1204 RIABLE LENGTH MULTIPLY AND ACCUM X Tk 58086  TRANSFER ON NO INDEX
wBT 66 WRITE BLANK TAPE X
e 8 YRITE DLANE TARE. % ISX 0074 TRANSFER AND SET INDEX
wRs  O7ee WRITE Seve x X 7005 TRANSFER WiTh INDEX [NCREMENTED
XEC 522 CUT X X
v TXL -3000  TRANSFER ON INDEX LOW OR EGUAL
DIRECT DATA CONNECTION INSTRUCTIONS
SYM NUMERIC NAME F T
PSLE 0664 PRESENT SENSE LINEJCHANNEL 8 X x
S| 65 PRESENT SENSE LINES+CHANNEL x X
BSES -0683 PRESENT SENGE LINES:ENANNEr § X X
PSLE 0666 PRESENT SENSE LINESsCHANNEL E X X
SSUB —0660 STORE SENSE L INES+CHANNEL B X X
SSLc 0661 S ENSE LINESCHANNEL C X X
SSLD ~0661 STORE SENSE LINES+CHANNEL D X X
SSLE 0662 STORE SENSE LINES.CHANNEL E x X
1401 OPTION INSTRUCTIONS
SYM NUMERIC NAME F T
SLFA ~1760,01501 STATUS LINE OFF sCHANNEL A x
SUNA =1760.01541 STATUS LINE ON+CHANNEL A X
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