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1. ' GENERAL DESCRIPTION 1,

EDF 8 is a general-purpose Electronic Data Processing System specially
designed for medium to large scale office data processing. Dave10ped from’
the field-proven KIP 10 System which it replaces, KDF 8 provides a significent
improvement in performance bui retains the system and program compatibility
features of its predecessor, ,

1.1 FEATURES OF THE SYSTEM

The following features of KDF 8 make it particularly suitable :fdr
commercial applications.

1.1.1 Completely "arjable Data Organisation

The system is.capable of accepting and processing alphanuméric
data originating on punched paper tape, punched cards and magnetic
tape. Information from each type of input medium is retained in the
internal store in character form and every character is addressable.
Special instructions in the order code pemit the processing of
variable length items and operands and it is not necessary to reserve
space for maximum capacity items and messages. This ability to
dispense with redundant padding characters, necessary in fixed word
length machines, saves space on tape and in the high .speed siore and
decreases processing time,

1.1.2 Ad(_lressab_le Re&‘ gteﬁs |

The registers used by the program control unit in. the execution.
of orders are accessible to the programmer by the use of special
instructions in the order code. .The final contents.of these régigters
helps the programmer to control variable length data operations. :

1.1.3 Decimal A;r_:ithn;etic
In addition to the normal binary arithmetic operations there are
provided the four usual arithmetic operations which handle decimal -
information. Two variable length operands may be added, subtracted,
multiplied or used in division operations.

1.1.4 AécumgLOheckigg

Built-in checking ensures the correct transfer of information
between peripheral equipment and computer, and within the computer
itself, Arithmetic operations are checked by repeat operations. u.s:l.ng
the complements of the operands.

1.1.5 Sinmltaneous Operation

Time sharing of the control organisation by the input-output
equipment and the processing circuits within the computer pexmit
simltaneous operation of the followi

a) Reading information from tape
b) VWriting information on tape

c) Computing
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a) bperati'ng High Speed Printer

1.1.6 Expaneibility

The system is flexible and readily capable of expansion in terms
of number of tape units, size of internal store and type of peripheral
equipment.

1.2  CENTBAL PROCESSOR

The Computer is a digital machine in which information is stored in
b:l.na.ry coded characters. Each character, whether on tape or within the

ter, uses six information digits and a parity digit. Sequential control
gov rns the order in which instructions are obeyed and nommally one instruc-
tion must Le complete before the next instruction starts. This, of course,
does not apply to the simultaneous mode of operation where certain selected
operations may proceed together. The use of a core store provides random
access to internally stored information. A KDF 8 computer is made.up from
a selection of on-line units chosen from the following:-

a) High Speed Memory

b) Computer Progrem Control

¢) Tape Selecting and Buffer Unit

d) Oontrol Console

e) Monitor Printer

£) Paper Tape Reader

g) Iine Printer (Model 1033 and 1040)
1.2.1 |

The HIGH SPEED MEMORY is a random access, magnetic core device which

provides storage and work area for programs and data. The Memory is

" avallable in increments of 16,384 character locations and may be expanded to
a maximum of 262,144 locations. Each location is individually addressable and
can store any one of the sixty-four characters. These characters (KDF 8 Code)
include all the letters of the alphabet, the ten decimal digits, control
symbols and special marks. One cbaracter or four characters in parallel can

..be addressed, brought into the Memory Register and gemra.ted in their original
locations in one 12.5 microsecond cycle.

1.2,2 * The PROGRAM CONTROL is the arithmetic and.logicael.control element of the

_ Computer. It interprets and executes the instructions of the program stored
in the High-Speed Memory and performs the autamatic accuracy checks.. The
Computer and the on-line peripheral devices operate in accorxdarice with a

. stored program of two-address instructions. The instructions that can be .
executed by the Program Control include all the categories necessaryj £or
processing of data: Input-Output, Data Handling, Arithmetic, and Decisioff
and Control. Each instruction is made up of eight characters and consists#
of four parts: (1) an operation code (read, multiply, transfer, etc.)
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1.2.3

1.2.4

1.2.5

(2) an' A address (usyally the High-Speed Memory address of an operand

or the left boundary of an operand), (3) a B addréss (usually the High-
Speed Memory address of au operand or right boundary), and an ¥ code,

The N code pexmits automatic modification of address A and/or B through the
use of any of the seven (four static and three dynsmic) Address Modifiers.

The TAPE UNITS and Model 1040 ON-LINE PRINTERS are connected to the
Ocmputer by Tape Selecting and Buffer Units-A, and are bandled by the same
instruction codes, thus permitting the Programmer complete flexibility in
the handling of these devices, as well as pemitting data to be transferred
to the On-line Printer at raies comparable to Magneiic Tape speeds.

Writirg from the Computer to Magnetic Tape Units and to Model 1040
Line Prin’ers, and Reading to the Computer from Magnetic.Tape Units, is
at the rate of 40,000 characters per second. '

The total of eight Tape Units and/or Model 1040 Printers directly
controlled by the.Computer may be inoreased to as many as sixty-two by
comnection of a TAPE SELECTING UNIT-B to each of the Unit-A trunk lines.

The CONSOLB .provides for complete monitoring.of. operation. of the.
Computer and the on-lineddvices with panel display &nd control of register
and status level action.. Automatic and manmual operation, maintenance,
progrem insertion and program testing can bg accomplished from the 'céqsolo.

Console .facilities includes

1 Manual ltqt and -ﬁop at a glven :I'.ngt:_a_zct:l_.on or at a given address.

2. Control and display of registers and counters.

3. Accuracy-checiring indicators.

4. Indicators for currently-performed instruction.

5. Indicators for last or currently-selected Tape Unit.

6. Control and-display of Gharaei_:er Recogni'bion flip-flops.
7.  Breakpoint switches.

8. Alam indioators.

The MONITOR FRINTER is an on-line device, similar. to.an.electric type-
writer, that prints on paper stock from information.redeived.directly from
the Computér's store. It operates at the rate .of.ten.characters per second
and is used primarily for program operational .control,..program. testing, and
exceptional types of output. The Paper Tape Punch associated with thip
device can produce seven-hole punched tape simultaneously with the Monitor
Printer's output of hard copy.
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1.2.6 Paper Tape Reading

- The KDF 8 Paper Tape Reader acoepts seven-hole punched paper tape
and operates at the rate of 1,000 characters per second. It is used
largely for initial program :l.nsert:l.on, program testing, and insertion
of perd.odioally-changing constants, and also for the input of data.

1.2.7 High Sneed Printing

'High Speed Printing can be accomplighed ON-LINE, or OFF-LINE, in
the KDF 8 System.

The print-line capacity is 80, 120 or 160 characters and the print
rate is ur to 1,000 lines per minute,

The.Model 1040 Printer operates in conjunction with a DATA EDITOR
under the direction of a plugboard progrem and a paper. tape loop, with
information received either directly from the High Speed Memory, or via
a magnetic tape mounted on its own, independent tape unit.

The Model 1033 Printer accepts data directly from the Computer
Memoxry only, operating under the direction of the Stored. program, and
printing at 600 lines per minmute.

1.3 ADDITIONAL mumm

In addition to the equipment described. a.bovo, .the XDF 8. Sntm
" includes a choice of peripheral off-line equipment comprising Caxd
Transériber, Tapewriter and Tapewriter Verifier. These are desoribed

in detail in the KDF 8 Functional Specifications and only bxief descriptions
are included here.

1.3.1 Card Tranaqr:l.beg

This comprises two units, a CARD READER and a UARD EDITOR. The Card
Reader may be used without the Editor, in which case editing is reserved
for the Computer. This device converts characters on eighty-column
punched cards to coded characters on magnétic tape, at the rate of up to
. 425 cards per minute, The Card Reader includes a control panel, .an
automatic card-handling mechanism and two card-reading stations.. :Ilach

- card is read at both stations, and the readinges are cbmpued as an accuz-aoy
check, The Oard Transcriber employs tranasistor circuitry, and accuracy
odntrol includes parity, comparison and multi-punch checks.

1.3.2 Tapewriter and Tapewriter-Verifiexr

These are used for original preparation and verification of coded,.
‘seven-hole punched paper tape for subsequent .input to the.Computer via
the Paper Tape Reader. These devices are keyboard operated and .simul:
print on paper stock the same information that is being punched on tape.

- The Tapewriter-Verifier automatically checks the agcuracy of its output
by comparison with a previously prepared (Tapowr:lter) punched paper tape,
Whenever a character being punched on the Tapewriter-Verifier is not in
agreement with the related character on the original tape, both the key-
board and the punch lock. Both devices will finction at typing speeds up
to 10 characters per second, and both include parity checking,
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1.4 SUMMARY OF EQUIPMENT PERFORMANCE
ON-LINE EQUIPMENT

Magnetic Tape 40,000 characters per aecond;thimum.
~ Paper Tape Input - 1,000 characters per second.
Monitor Printexr 10 characters per second with paper tape

punched simultaneously.

Figh 8peed Primbex 1,000 lines per minute. 80, 120, or 160 .
sHapnokexrs per line.

OFF-LINE EQUIPMENT

Card Transcribed g

Card Reader 425 cards per minute.

Tapewriter and

Papewriter Vepifier 10 characters per second.

High Speed Printer 1,000 lines per minute. 80, 120, or 160
characters per line. :

1.5 ACCURACY CBECKING‘FEATURES

The KDF 8 design incorporates several acguracy checking features
which aim to prevent incorrect information from entering or leaving the
System. The provision of extra equipment for checking must be selective .
or there is a danger of overloading the System with so much extra equip-
ment that further check circuits are required to check the original .
checking equipment.  The following description indicates the techniques
used and the area of application.

1 05 o1 _E_g_ri‘by Checking

Each character on magnetic tape and in the computer store carries
an extra 'bit!', or binary digit, to make the total number of '1' bits
an odd number. On paper tape the number of '1' bits is an even
number. Correct parity is ascertained on read-in, during computer
operations and on write-out.

During read operstions the characters are checked in the computex
before they are stored in the HSM. On output operations the Tape
Units are arranged to provide echo returns from ‘the tape recording
heads and so indicate whether a correct character has been written.
Parity checking is equally important in the off-line equipment and -
is extensively used in card-to-tape and ‘tape-to-oard conversions and
in the off-line prlnter.

145.2 Dual Reoordigg Mggget;c Tape
The bits of each character togéther»with_altiming pulse are recorded’
in duplicate on sixteen channels across the width of the tape. All dually-
recorded characters are read or written simnltaneously and good characters
from either track are accepted. By this means either one of the two recorded
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1.503

.spots for é. single bit may ﬁe missing and the character still be read

successfully, Failure to read a particular bit may occur through
flaws in the tape or through deterioration of the tape after many passes
throuzh the tape unit. Dual recording, besides improving the accuracy of
recording also lengthens tape life.

Repeated Opez;aftions

If a parity error occurs on tape during a read operation the tape

is automatically returned to the beginning of the block or message and

1.5.4

the read instruction repeated. If, on the second run, the same, or
another parity error is detected the Computer stops end an alarm light
indicates the reason for the stoppage. This feature is known as ROLL~ .
BACK and further details are given later in this manual, o

Arithmetic Checks

All additions and subtractions are checked by repeated operations
using the complements of the operands, character by character. As
decimal multiplication and division are performed by repeated additions
and subtractions these operations also are checked. If agreement is npt
obtained the computer stops and indicates the cause: af .the stoppage.
This checking does not increase the arithmetic operation. times.

1.6 APPLICATION OF CHECKING TECHNIQUES

PROGRAM CONTROL The following conditions occﬁrﬁng within the
Computer will cause the machine to stop:

Incorrect parity in Memory Address :_Begister

Incorrect parity in Memory Register

Arithmetic Unit failure

Incorrect parity in Bus Adder

Invalid operand in a Decimal Operation

Incorrect parity in Nommal Operation l;iegister

Incorrect transfer of an operatioq from Nomal to Simultaneous Mode '
More than one Previous Result Indication

Failure of Time Pulses

INFUT OUTPUT EQUIPMENT The following input output conditions cause
the Computer and input or output unit to stop:

Tape Unit detects signals in an Intermessage Gap or Interblock gap.
Missing. Clock Pulse

Tape Unit control signals incorrectly obeyed.
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04d mumber of characters in a paper-tape block read.
Second parity error after Rollback.
Incorrect Tape Selection.

Incorrect data format, e.g. incorrect Start Message - End Message
segquence.

Incorrect parity returm from recording-head during a Tape Write
operation.

Incorrect paper tape parity.
On-Iine Printer not operable.

On-Line Printer paper supply low,

1
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o

COMPARED WITH KDP 10

2.1 CENTRAL PROCESSOR

The Central Processor of KDF 8 has a store cycle and status level time
of 12.5us, thus significantly decreasing the execution time of all instructions,

Moreover certain operations of a high frequency of occurrence have been
accelerated even Pfurther:

2.1.1 Instruction Modification.

This ﬁas been reduced to 2§ns for each address modified.

2.1.2 Three Character Add and Subtract Instructions.

These instructions, which in KDP 10 were primarily for address manipulation,
are now performed in parallel, and are executed in 7§ns including staticizing
and STA time. '

2,1.3 Sector Compare Instruction Iogic.

This logic has been enhanced to permit faster decisions to be made by
commencing operations at the most significant end of operands, and terminating
immediately inequality is discovered.

2,2 MAGNETIC TAPE DINITS

The MAGNETIC TAPE units of KDF 8, whilst retaining the same comprehensive.
features of KDP 10, now operate at 40,000 char./sec.

The 40,000 char./sec. units of KDF 8 are fully compatible with the 33,000
char./sec. units of KDP 10,

2.3 LINE PRINTER

A new LINE PRINTER, the MODEL 1040 replaces the 1035 (off line) printer. It
may also be used in an on-line role as an alternative to the Model 1033 printer,

As well as having an increased print and paper skipping speeds in either
role, (up to 1000 lines per minute on selected alpharumeric ranges), the on-line
model has been enhanced also to be an asynchronous type to which data may be trans-
ferred at magnetic tape writing speeds; and which will print and advance paper in
parallel with other operations. :

Furthermore the device is handled by the same range of instructions as
magnetic tape units, thus permitting full flexibility in the automatic (program)
switching of devices,

The 1040 Line Printer is available with 80, 120, or 160 Print positions per
line, and additional paper motion control facilities are provided. 54 diffeéerent
characters may be printed and 13 non printable characters provide control functions.
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Due to the dual use of the symbol O as a numeral and alphabetic charmcter,
a total of 68 possihilities exists. The choosing of 64 of these is performed
by the code select plug. which is pre-wired for a particular use of the printer.

2.4 SIMULTANEOUS OPERATION

A Third Level of Simulianeity has been initroduced to pexmit compute/read/
write simultaneity. In conjunction with the introduction of the 1040 printer
this means that compute/read/write/print simultaneity is also available,

2.4.1 Revised Instructions

The following Revised Instructions have been provided to operate in
conjunction with the additional simultaneous modes

62: Sense simultaneous mode
65: Sense simultaneous Gete 1
73: 8tore Reglster

75:  Oontrol simultaneous Gate 1

2.4.2 HNew Instructions

The following New Instructions have been prov:l.ded to opmte in
conjunction with the additional simultaneous modes

60s Sense similtanecus operations
64: Sense simultaneous _Gite 2
T4: COontrol s:l.ml‘hmeous Gate 1 and 2

2,5 COMPATABILITY

Existing KDP 10 Progma can be run on KDF 8 with little, if any,
modification.
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3 KDF 8 SUPPLEMENT TO THE KDP 10 PROGRAMMING MANUAL %0

This section should be read in conjunction with the KDP 10 Programming Manual,
to which reference is made throughout.

3,7 TAPE UNITS AND LINE PRINTERS

The uprating of the transfer speeds of magnetic tape units does not
involve any change in Instruction codes or characteristics.

However, the use of the model 1040 Printer in an on-line configuration
calls for clarification.

Information to be printed is prepared and laid out as if it were being
written to magnetic tape for use on an off-line Printer; and should be t ferred
to the device using tape writing instructions and the appropriate trunk number,
Instructions so used will display the same Register and simultaneity characteristics.

Though certain functions will clearly be of no significance as far as
the Printer is concerned (e.go, unwind/rewind n symbols), the Trunk Sense instruct-
ion has been revised to indicate the current state of the Printer when that device

is designated.

302 SIMULTANEITY | OPERATT

In order to describe the Simultaneity features of KDF 8, it is necessary
to understand the similar features of KDP 10, '

These mey be summarized thus:

Simlta.neitj in KDP 10 is defined as coincident execution of two instruct-
ions, both or one of which is an input-output instruction.

A1l instructions are staticized in the Normal Mode, Some instructions must
be totally executed in the Normal Mode. All but three of the input-putput instruct-
ions can be completed in elther mode and are termed potentially simmltaneous (PS) -
instructions. ‘

A potentially simultaneous instruction automatically shifts (any time after
it is staticized) into, and is then completed in, the Simultaneous Mode if that mode
is unoccupied by a previous instruction and if the Simultaneous Gate is open. This
permits initiation(in the freed Normal h!ode) of the next instruction in sequence.

The two instructions are then executed with total or partial coincidence in time

- (time-shared). The exceptions are that two ‘read’ instructions or two 'write'
instructions camnot be executed simultaneously. If, for instance; a 'read' instruct-
ion is in process in the Simultaneous Mode and another ‘read' imstruction is
staticized in the Normal Mode, the latter instruction is not executed until the
instruction in the Simultaneous Mode has been completed.

Reading and writing may be accomplished simultaneously as long as the two
instructions do not involve the same Tape Unit. If, for example, a ‘read’ from
Tape Unit 20 is staticized while writing is in process at the Tape Unit, the ‘read!
will not be executed until writing has been completed.

Prunk (77) s however, can be time-shared by a paper tape "read'! and a
Twrite-out® to the ﬁonitor Printer, but only if the ‘write' to the monitor printer
is staticised first. .
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With the inclusion of an ADDITIONAL SIMULTANEOUS MODE on KDP 8,
read/write/compute simulteneity may be achieved.

The Bimultaneous mode of KDP 10 (now renamed SIMO 1, will allow the
execution of READ instructions only, on KDF 8, The new simultaneous mode (SIMO 2)
will permit only the execution of Iinear Write* (To Iine Printer or Tape Unit).

Existing Programs can operate without modification, but to make opt:lmm
use o:r this new facility some program revision may be desirable.

The degree of simultaneity (whether only one, or both, of the modes
shall be active at any one time) is under Program control.

If Simultaneous Gate 1 is closed, all instructions will be performed
serially in the Normal mode.

If Similtaneous Gate 1 is open and Simultaneous Gate 2 is closed, only
{two-way simultaneity will be possible as shown in the following chart:

Normal Mode Simo 1 Simo 2
COMPUTE READ
COMPUTE WRITE*
READ WRITE*
WRITE . READ

* Linear write (or Tramscribing Cerd Punch Write).

It should be observed that Shutting Simultaneous Gate 2 does not inhibit
Simo 2 completely, but only prevents its use simultaneously with Simo 1. The
Programmer is thus provided with a means of controlling whetheér KDF 8 or KIP 10
similtaneity characterasitics shall be in force at any time. This may also be
controlled from the Console.

With both Simultaneous Gates open, three way similtaneity may be achieved,
All computing operations may be performed in the normal mode, all read operations
in Simo 1, and all Iinear write instructions in Simo 2.

Provided the appropriate data transfer has been completed, the on~line
Model 1040 Printer may, additionally, be printing or paper-advancing.

* NOTEs Transcribing Card Punch Write Instruction
(now redundant) may also be executed in
S8imo 2 if used in exrrox.
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To achieve this enhanced simultaneity, certain Registers have revised
characteristics, and some new Registers have been provided. Furthermore, certain
instructions have been’ revised, and three new instructions are available.

Detailed descriptions are given in the Sections which follow,

3.3 KDF 8 REGISTERS

To exploit the increased simultaneous potential of KDF 8, additional
Registers have been provided, and the function of some existing Register has been
amended.

" Those Registers of interest to the Programmer are shown below. New
Registers, or Registers with amended functions are designated with an asterisk,

The MEMORY ADDRESSING REGISTER stores the HSM address of the tetrad to be
processed. The capacity of this register is three characters (six octal digits).

The MEMORY REGISTER has a capacity of four characters. It receives the
tetrad contents that emerge from or are to be placed in the High-Speed Memory.
A series of MEMORY OUTPUT GATES permit or inhibit entrance into the Memory Register
of any or all of the four characters that emerge from the HSM,

The P REGISTER holds the HSM address of the next instruetion in sequence.

The A REGISTER has & capacity of three characters. It receives the
A address of an instruction and, when necessary, holds the address of each
character (or tetrad) being processed in the Normal Mode.

The B REGISTER has. a capacity of three characters. It receives the B
address of an instruction and, when necessary, holds the address of each
character or tetrad being processed in the Normal Mode. When an instruction
shifts from the Normal to the Simultaneous Mode, the B Register no longer holds the
B address of the shifted instruction, but is utilized by the instruction which
then occupies the Normal Mode.. '

The B address is not sent to the B Register in three of the forty-nine
instructions: Transfer Control (71), Set Register (72) and Store Register (73).

* The S1 REGISTER is a three-character register used to hold the A address
of a read instruction when the read is executed in the Simo 1 mode. .

* The S2 REGISTER is a three-character register used to hold the A addréas
of a write instruction when the write is executed in the Simo 2 mode. ‘

* The .SO REGISTER is a one-character register used to hold the operation
code of the read instruction when the read is executed in the Simo 1 mode.

The T REGISTER has a capacity of three characters. It holds the third
address when required by an instruction (eog., HSM address for the quotient in a
Decimal Divide Instructien). In some instructions it is used as an internal
counter.
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The NO (NORMAL OPERATION) REGISTER has a capacity of one character. It
holds the Operation Code of the instruction currently being executed in the Normal
Mode, ' :

The N REGISTER has a capacity of one character. It holds the N character
of the currently processed instruction. '

The SR (SELECT READ) REGISTER has a capacity of one character. It holds
the address of the input device used in @ Read operation.

 The SW (SELECT WRITE) REGISTER has a capacity of one character. It
holds the address of the output device used in a Write operation., The SW
Register is not used in. the. Print (On-Line Printer) instruction.

#The SC REGISTER is a one-character register used as temporary storage
for Compute instruction (used in place of SR or SW Register)e This register
is also used for Break Point recognition on a transfer of control instruction
and for decoding the Store Register and Set Register instructions.

ADDRESSABLE REGISTERS, A,B,P,51,52 and T are all addressable registers, .
Their contents may be conveniently set and/or stored for subsequent program
reference,

3.4 LIST OF KDF 8 INSTRUCTIONS

Except as indicated below, instructions are exactly the same as the
corresponding KDP 10 INSTRUCTIONS, and reference should be made to the KDP 10
Manual for details of unchanged instructions. In the description of new and
revised functions.given below, the asterisk references have the following meanings:-

* Indicates that the instruction has revised characteristics.
** Indicates that the instruction is an entirely new function.
' These ingtructions are fully described in Section 3.5 of this
Publication. ' :
*x Indicates that the instruction has revised potential

simultaneity characteristics.

013 Pro Erroxr.Stop (PES

This instruction inhibits the staticising of any further instructions,
halting the Computer after completion of any instruction in the
Simultaneous Modes and illuminating an alarm light on the Computer Console.

02s * Print SPR)

This instruction transfers the characters stored in 120 consecutive HSH
locations to the Model 1033 Line Printer, causing one line to be printed.
The operation tan beé obeyed in the Normal Mode when a prlor instruction is
beling obéyed in the Simultaneous Mode, The Print Hold Off (PHO) button

on the console will inhibit this facility.
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032 Paper Advance (PA | '

04 3 %%

05 o

06 s 3¢

103

11s%

123

Phis instruetion positions the paper in the Model 1033 Line Printer for

the next line of printing. It can advance the paper a specified number of
lines, designated by A_A., or by the punches in a tape loop on the Printer.
This is a potentially taneous instruction. While in the. Simultaneous

‘Mode, it daes not restrict the use of any other instruction in the Normal

Mode except another PRINT (02) or PAPER ADVANCE (03) imstruction.

Id.n_e.gg. Read. Reverse ‘@!

This instruction transfers one message from magnetic or paper tape to the
HSM. It is a potentially simultaneous instruction. Though the tape is
read in reverse,. the characters will be placed in the BSM in their proper
relative positions.. IRR is most useful in sort routines gince it saves

rewind time.

Block. Read. Reverse. ‘m)

This instruction transfers a block of characters from megnetic or punched
paper tape into the HSM, Transfer begins with the first charscter following
e gap and ends when the next gap is semsed. Though the {ape moves in
reverse, the characters will be placed in the HSM in their proper relative.
positions. The instruction is potentially simultaneous.

Unwind.n.Symbols !UES )

This instruction causes a.selected magnetic tape to be moved forward
until a specified mmber of a designated symbol have been counted. The .
HSM is not altered.. The instruction is potentially simultaneous, but no
Tread! instruction can be executed simultaneously with it.

Transcribing Card. Punch_Write (TCW)

This instruction is the same as LINEAR WRITE (12) éxcept that. characters
are written to tape at 12,500 char./sec. '

H.B. Although the Trengcribing Card Punch is no longer available,
and the instruction is therefore redundent, it will nevertheless .
function correctly, in accordance with the memual, if used in error,

8 . Sector Write (SSW

This instruction writes on to magnetic tape (or the Monitor Printer), and to
the 1040 on-line printer, the contents of a sector located in any area

of the HSM. This instruction can be executed only in the Normal Mode.
However, a prior ‘read' may, at the same time, be in the Simmltaneous

NMode, .

Linear Write. ‘E!

Thia inétmctic;n'transfera. one message from the to magnetic tape, the
1040 on-line printer, the Monitor Printer or to paper tape via the Monitor.
Printer. It is a potentially simultaneous instructiom.
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13:% Multiple Sector Write (MSW)

. This instruction writes on to magnetic tape, (or the On-Line and Monitor
Printers), a single block comprising the contents of any number of sectors
taken from various parts of the HSM under the direction of a gtored list
of addresses.. This instruction is executed only in the Normal Mode, but a
prior ‘read' may,at the same time, be in the Simultanéous Mode.

14:%%%  TLinear Read Forward (ILRF)

This instmction brings one full message from magnetic or punched paper‘
tape into the HSM. It is a potentially simultaneous instruction.

15:%%%  Block Read Forward (BRF)

This 1nstruct10n brings a block of characters from magnetic or punched
paper tape into the HSM. Transfer from tape begins with the first char-
acter following a gap, and ends when the next gap is sensed. This
instruction is potentially simultaneous.

16:%%*  Rewind n Symbols. (RNS)

This instruction causes a selected magnetic tape to be moved backwards
through a specified number of symbols. This instruction is potentially
simultaneous, but no 'read’ instruction can be executed aimultaneously
with it. The HSM is not altered.

172 Rewind to BTC (RWD)

This instruction causes a designated magnetic tape to be completely
rewound. Once. the operation has been initiated, the rewind proceeds
independently of the Computer, occupying neither the Normal nor the
Simultaneous modes. The computer, after initiating the rewind, is free
to execute. other instructions.

213 Item Transfer. (IT)

This instruction transfers an item from one group of successive HSM
locations to another.

223 One-Character Transfer (OCT

This instruction transfers the contents of one HSM locé.tion into another
HSM location, It may be used to modify portions of instructions, transfer
one-character constants, etc.

243 Sector Transfer by Character (sTc)

This instruction transfers & series of characters from an area- (sector)
between, and including, two designated HSM locations to another HSM
area (sector).

25¢ Three-Character Transfer. STGT 2

This instruction transfere, in parallel, the contents of the three right-moat
locations of one tetrad to the corresponding locations of another tetrad in
the HSM. It is useful for placing addresses into stored instruections,
setting Address Modifiers, etc.
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PP lemer D _-Lhe U I TORTamnLY
Sector Transfer by Tetrad ‘Sﬂl

This instruction transfers the contents of one tetrad or any number of

consecutive tetrads between, and including, two specified tetrad _

addresses, into another specified tetred or consecutive series of tetrads.

This instruction differs from Sector Transfer by Charecter (24) in that

it trensfers four characters at a time, and is, therefore, four times faster.

Bandom Digtribute (RD)

This instruction distridbutes successive items in the HSM, to locations
designated by a stored list of addresses,

Iocate nth Symbol in Sector (Iuls)

This instruoction searches.through the. contents of successive HSM

locations betwaen, and including, two given addresses, counting the
occurrences of a designated symbol. The operation ceases when (1) the
specified count is reached or (2) the right-most location in the sector has.
been searched.

Zero Suppress, (38)

This instruction is used to delete the non-significant seros to the left of
the MSC of the result of a decimal arithmetic operation.

Justify Bight (JR)

This instruction, used to effgct right colummer aligmment, (a) adjusts and
transfers an item from one. es of successive locations tqQ another, or
(b) adjusts the item, leaving it in the same. group of ESM looations. All
the space symbols which were originally located to the right of the sign
sition are placed between the ISS and the MED in the destimation ares,
The sign position is the ESM location immedistely to the right of the 1SD),

Sector Cleer by Character (500)

This instruction places space characters in all the locations between, and
including, two HSM addresses.

This instruction trensfers a sector of charecters from one part of the HEM
to another, removing, in the process, all spaces loosted to the right of the
rightmost non-space character within each item in the sector.

NOTE: A space in the mign position (i.e., positive sign) is also deleteds

This instruction inserts spaces (01)g in the HSM locations between, and
including, two given teirad addresses. It differs from the Bector Clear
by Character Instruction (34) in that it clears four characters at a time,
and ig, therefore, four times faster. '

magnt I88's

This ingtruoction transfers a sector of data from ons part of the HE)X

to
snother, deleting, in the process, (a), all I88's briginally located to the
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413

43:%

44:%

45:%

46:

47:

t of the rightmost non-ISS, non-space character in the sector, and
(b all spaces located to the right of the rightmmst non-space character
w:l.thin each item in the sector,

_FOTE: A space in the sign position (i.'e., positive sign) is also deleted.

Bi. Add (BA) .

This instruction performs binary addition of two equal length operands
and -places the sum in the HSM locations originally occupied by the augend.

~ The operands may be of any length. Each character (:I.ncluding control
‘symbols) is treated as if it were numeric.

Binary Subtract (Bs)

This instruction performs binary subtraction of one operand from another
operand of equal length, placing the differernce in the HSM locations
originally occupied by the minmuend. The operands may be of any length.

Each character (including control symbols) is treated as if it were numeric.

Sector Compare !SG )

This instruction is used to determine the relative megnitude of two operands
of equal length. A single operand may consist of one character or any number
of alpha-mmeric characters and/or symbols. Binary subtraction is performed,
but the difference is not stored in the HSM. However, the resultant PRI
settings permit alternative sequences of instructions, to be chosen,

Three-characters Add (TCA)

TCA is designed mainly to modify addresses of instructions and to keep octal
counters. As such, it performs binary addition of an augend stored in the
rightmost three locations of a tetrad and a three-character addend. The
result is automatically stored in the locations previously occupied by the
augend,

Three-character Subtract (TcS)

Like the Three-Character Add, TCS is designed mainly for address modification
and octal counters. It performs binary subtraction of two operands stored in
the rightmost three locations of their respective tetrads. The difference

is automatically stored in the locations previously occupied by the minuend.

Togicel 'OR! (I0)

This instruction performs a function similar to the 'or' in machine logic,
inserting '1' bits from a specified modifier into a specified opera.nd of

equal length.-
Logical 'ARD! QI-A)

This instruction performs a function similar to the 'and' in machine logic.
It may be used to extract '1' bits from an operand according to a second
operand ('mask') of equal length.
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513

603 %%

613

623%

Decimal Add (DA)

This instruction performs decimal additiom, in accordance with algebraic
rules, producing a non-zero-suppressed sum, which is stored in the HSM
locations originally occupied by the augend. The operands may be of any
length and, also, of unequal lengths.

Decimal Subtract (DS)

This instruction performs decimal subtraction on variable length
operands. The subtraction is algebraic. Specifications as to operands,
storage of the difference and end conditions are exactly the same as in
Decimal Add,

Decimal Multiply (DM)

This instruction performs decimal multiplication in accordance with
algebraic rules, producing a non-zero-suppressed product. If a quantity

is pre-stored in the product area, the product is added (absolute addition)
to it, permitting round-off by any number apd multiply-accumulate. Howevery
the sign of the product will be assigned to the accumulated (absolute)
result.

Decimal Divide (DD)

This instruction performs decimal division in accordance with algebraic
rules and produces a non-zero-suppressed quotient. The non-zero-suppressed
remsinder is stored in the HSM locations originally occupied by the
dividend. Each operand must carry a sign. The operands may be of any
length. The length of each operand is defined by the first space to the
left of a non-space, non-minus character; or by an ISS. If the divisor
contains more digits than the dividend, the quotient will be a zero.

Unlike the product in Decimal Multiply, the quotient is not added %o a
prestored quantity.

Sense Simultaneous Operations

This instruction selects one of three sequences, depending on whether (a)
Simultaneous Read mode (SIMO1) and Simultaneous Write Mode (SIMO2) are
both occupied (v) only one of the simultaneous modes is occupied, or

(¢) both simultaneous modes are unoccupiede.

Conditional Transfer of Control (CTC)

This instruction chooses one of three sequences of instructions, in accordance
with the setting of the PRI's.

Sense Simultaneous Mode (SSM)

This instruction chooses one of .four sequences of instructions, depending
upon whether the Simultaneous Modes are (a) unoccupied, (b) occupied by a
"read' instruction, or (c) occupied by a 'write' imstruction,or (a)
occupied by a paper advance (1033 printer only).
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63:% Trunk Sense (TS)

This instruction tests the status of a given Tape Unit or on-line Model 1040
Printer, permitting program direction to one of two sequences of instructions.

64:*  Sense Simultaneous Gate 2 (55G2)

This instruction chooses one of two sequences of instructions depending on -
whether or not the Simultaneous Gate 2 is open.

65:*  Sense Simultaneous Gate 1 (SSG1)

This instruction chooses one of two sequences of instructions; depending
upon whether or not the Simultaneous Gate 1 is open.

66: Pally (TA)

This instruction permits looping through a sequence of operations by
automatically reducing a pre-stored quantity each time control is trans-
ferred to the beginning of the sequence. When the quantity has been
exhausted, the Tally ends and the instruction following it is performed.

T1¢ Pransfer Control (TC)

This instruction either causes an unconditional break in the sequence
of instructions or takes action according to the settings of the Breakpoint
Switches on the Computer Console.

728 Set_Register (SET)

This instruction either replaces the contents of a specified register
with the A address of the instruction, or sets a PRI,

73s*  Store Register (STR)

This instruction places the contents of a selected register (or PRI
setting) into the rightmost three locations of a designated tetrad.

74:%*%  Control Simultaneous Gates 1 and 2 (CSG 1 & 2)

This instruction opens or closes the simultaneous gate to control two or
three way simultaneity.

75:%*  Control Simultaneous Gate 1 (CSG 1)

This instruction is used t9 open or close the gate which controls entrance
into the Pirst Simultaneouws Mode, making it possible to either prevent or
permit simultaneous operations.

762 Stop (ST

This instruction inhibits the étaticising of any further instructions,
halting the Computer after completion of any instruction in the Simultaneous
Mode. '
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T7s Return After Interrupt (RAI)

This instruction is used to re-enter a program after an wmscheduled
interruption, such as for Rollback or for a higher priority program.

The RAI was designed not only to transfer control, but also to permit
both the A and B Registers to be properly set in the process. Thus,
when the main program is re-entered, all of the pertinent conditions
prevailing at the time of interruption can be re-estabiished.

305 DETAILED DEFINITION AND DESCRIPTION OF NEW OR_REVISED INSTRUCTIONS.

New instructions, or revised KDP 10 instructions, for KDF 8 are

as follows:=

43
44
45
60
62
63
64
65
73
T4
5

SECTOR COMPARE.

THREE CHARACTER ADD.

THREE CHARACTER SUBTRACT.
SENSE SIMULTANEOUS OPERATIONS.
SENSE SIMULTANEOUS MODE.
TRUNK SENSE.

SENSE SIMULTANEOUS GATE 2, .
SENSE SIMULTANEOUS GATE 1,
STORE REGISTER.

CONTROL SIMULTANEOUS GATES 1 AND 2,
CONTROL SIMULTANEOUS GATE 1,

A full description of each of the above instructions is given in the

following pages.

30501 :43,SECTOR COMPARE -~ SC.

General Description

This instruction is used to determine the relative magnitude of two
operands of equal length. A single operand may consist of one character or
any mumber of alpha-numeric characters and/or symbols. Binary subtraction
is performed, but the difference is not stored in the HSM., However, the

resultant PRI settings permit al

exectuted,

ternative sequences of instructions to be

30
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Format

T register (preset)

Address of right-most character of the subtrahend.

A addresss B addresas
Address of the left-most character Address of the right-most character
of the minuend. of the mipuend.

Direction. of Operation
Left to right or right to left.

‘Teminal. Condition

The operation terminates when inequality is discovered, or when the right-
most characters in.the. sectors have been compared. FPRP will be set if the
result is positive, PRZ if the result is zero, and PRN if the result is
negative.

Final Register Contents

The A register store addresses the left-most character of the minuend.
The B register addresses the first character to the left of the minuend. The
T register addresses. the first character to the left of the subtrahend.

N.B. If left to right compare (B), = (4),, but is converted to
(2), - (01)8 when carrying olit a fohowing STR B instruction.

i
Ziming
(a) Operands are one character in lengths 3745 jus
(b) A or T Addresses refer to STA Tetrads 37.50 jus

where n = numbers of characters in minuend.

(¢) Operands are greater than one character and do not
reference
STA: 37.5n
where n = no. of characters actually compared.

Outline of Logic

The A and T addresses are exzamined. If either directly references the

STA tetrad, the. instruction.will operate from right to left. If the addresses
do not reference the STA tetrad, STA will be simulated by transferring the
contents of the A address to STA.

The A and B addresses are tested for equality. If they are equal, the
instruction will operate from right to left. If the operands are greater
than one character in length and the A and T addresses do not reference
the STA tetrad, the following will occurs: '

The T Register will be adjusted to address
the most significant (left-most) character
of the subtrahend.
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The contents of the A and B Registers
will be reversed so that the original
contents of A are incremented, and
the original contents of B remain
statice

The instruction will terminate when
operand inequality is recognised.

3.

A positive result sets PRP, a negative result sets PRN, and a zero result

sets PRZ,
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3.5.2 44, THREE CHARACTER ADD — TCA ‘

General Description

TCA is designed to modify addresses of instructions and to keep octal
counterss. It performs binary addition of an augend stored in the right-mosgt
three locations of a.tetrad and a three-character addend. The result is
automatically stored in the locations previously occupied by the augend.

- Format
A address: ' B address:
Address of right-most character Address of right-most character
of the augend (and sum). of the addend.

Direction. of. Operation

Right to left.

Terminal Condition

The operation terminates when C
replaced by the sum.

Final Register Contents

The A register store addresses the first character to the left of the
sum. The B register addressew the first character to the le:l.’t of the addend..
The T register and P register store are unaffected.

1 character of the augend has been

Ziming
PTime in microseconds = 37.5 if both A and B address a 03 position
otherwise = 37.5n
where n = 1 if A addresses a C, position

=2 " 01 "

=3 n c§ L

= n n

= 4 G

Outline of Iogic
The TCA instruction operates according to the following ruless

1. There is no search for the least significant characters or signs of
the operands. Every character enters into addition.

2, The PRI's are not affected by the TCA, and a sign is not stored :I.n
the sum,

3? The addition considers all six bits of the characi_;era in the operands.

4, Any carry from the most significant bit position of the sum is
discarded.
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Se

All chapacters.are. tredted as numeric; theye are no special ocontrol
symbols. The addition ends .when the {wo least signifiocant bits in

the A register are 01. (Note that, although this termination .conditiom
is constant, addition actually starts with the characters in the.
locations designated by, the A and'B addresses. TOA can, therefore
also.be used as a one.or. two-character add if the A address refars

% 0, or 0,.of a tetrad, or as a four-character add if the A address
petols o §) of the tetrad to the right, If, however, addition starts
with the G, character.of both Augend and Addend, the addition ie
darﬂodou%onallthree characters in parallel. TFhis is also
applicable tG the Three-Charecter Subtrect instruotion).

The sum replaces the augend in the HEM, character for character,
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3.5.3 45. THEEE CHARACTER SUBTRACT — TCS

General Description

Like Three-Character Add, TCS is designed for address modification
and octal counters. It performs binary subtraction of a minuend stored
in the right-most three locations of a tetrad and a three-character sub-
tPahend. The difference is stored in the locations previously occupied
by the minuend. -

Formatf

A addresss B address:
Address 'of right-most character Address of right-most character
of the minuend (and difference). of the subtrahend.

Direction of Operation
Right to Left.
Terminal Condition

The operation terminates when 01 character of the minuend has been
replaced by the difference,

Final Register Contents

The A register store addresses the first character to the left of
the difference. The B register addresses the first character to the left
of the subtrahend. The T register and P register store are unaffected.

Ziming
Time in microseconds = 37.5 if both A and B address a 03 position.
otherwise = 37.5n
when n = 1 if A addresses a 01 position
=2 n c "
=3 " o "
- ft !
=4 co

Outline of Iogic
The TCS instruction operates according to the following rules:

1. Every character enters into the subtraction. There is no search for
the signs or leasf significant characters of operands and there are
no special control symbols. -'The operation ends when the two least
significant bits in the A register are 01,

2. A sign is not stored to the right of the difference, although.the
PRI's are properly set to reflect the relative magnitudes of the
operands.

3. The subtraction considers all six bits of characters in the Opemnda.
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4, The subtrahend is complemented ('ones' complement) and a binary
addition is performed. '

5. A '1' (complementary carry) is automatically added into the least

‘ significant bit position of the difference. Any carry from the
most significant position is discarded. If there was a carry,
the difference is positive; if no carry, the difference is negative.

6. The difference replaces the minuend in the HSM,
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3.5.4 60, SENSE SIMULTANEOUS OPERATIONS - SS0O

General Description

This instruction selects one of three sequences, depending upon whether
(2) Simultaneous Read Mode (SIMO I) and Simultaneous Write Mode (SIMO II) are
both occupied, (b) only one of the simultaneous modes is occupied, or (e
both simultaneous modes are unoccupied.

Pormat
A address:

HSM location of the next instruction to be executed if both
simultaneous modes are occupied.

B address:

HSM location of the next instruction to be executed if one
similtaneous mode is occupied.

If both simultaneous modes are unoccupied, the instruction
in the location immediately following the SSO instruction
is executed.

Outline of Iogic

A test is made of the simultaneous mode indicators. If not set, the
© 8S0 ends and the computer continues to the next instruction in sequence.
If both simultaneous indicators are set, the contents of the P Register
are stored in standard HSM locations and the contents of the A Register
are transferred to the P Register. If only one simultaneous indicator is
set the contents of the P Register are stored in standard HSM locations
and the contents of the B Register are transferred to the P Register,

NOTE: STA is not performed in this instruction.
Final Register Contents
(8), = (8);
(), = (B);
Timing.
: 1?% /us.
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3.,5.5 62, SENSE SIMULTANEOUS MODE - SSM

General.Description

This instruction selects on of four seguences of instructions
depending upon whether (a) the Simultaneous-Modes are unoccupied, (b)
the Simultaneous Read Mode (SIMO I) is occupied by a read instruction (e)
the Simultaneous Write Mode (SIMO II) is occupied by a write instruction,
éd)' the Simultaneous Bead Mode (SIMO I) is occupied by a Paper Advance

1033 printer only).

Format
A address:

ESM location of next instruction to be executed if a read is in the
Simultaneous Read Mode (SIMO I).

B address:

HSM location of the next instruction to be executed if a write is in
Simultaneous Write Mode (SIMO II).

If both Simultaneous Modes are unoccupied, the instruction in the
location immediately following the SSM instruction is executed.

If both Simultaneous Modes are occupied, the instruction. is. held off
until one mode becomes free.

If a Paper Advance instruction (03) is in SIMO I control is automatically
transferred to HSM location (000200).

Outline of TLogic

A test is made of the Simultaneous Mode indicators. If neither is
set, the SSM ends and the computer continues to the next instruction in
.sequence, If either is set, the contents of the P Register are.stored.in
Standard HSM locations and the read, write, and paper advance.indicators
are tested, in accordance with which the address of the next instruction
to be executed is placed in the P Register.

NOTE: STA is not performed in this instruction.
Registers Used
A B

Final Register Contents

(a), = (8);
Pimi

12%/ o
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34506 63, TRUNK SENSE - TS

General Description

This instruction tests the status of a given Tape Unit or On-line
Printer (Model 1040) permitting program direction to one of two sequences
of instructions.

Format
A address:

Address of the next instruction to be executed if the condition or omne
of the conditions being tested is present.

B address:
Where B1 = Tape Unit number
B, = Tests to be performed. (111111) in B, will perform

2 811 six tests; (000001) will perform“only the first test.

'1' Bit In ‘ Test
20 Is the tape positioned on BTC?
21 Has ETW been sensed?
22 A Is the tape now stationary or moving
: forward? :
23 Is the tape now moving in a reverse
direction?
24 Is the tape now in motion?
25 Is the tape unit non-operable?

B, = Not used.

- Where B On-line Printer number,

1

32 = The following tests:

1! Bit In Zest
20 Is the printer ready? (i.e., finished
printing).

2 No significance.
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'1' Bit In Test
22 Is the printer ready to receive more
data; or is the computer still trans-
: ferring data?
25 Is the printer printing?
24 Is the computer transferring data?
25 Is the printer inoperable?

33 = Not used.

If the B, character is (77), and the
SR register is occupied the tor
Printer will be tested; if the 31
character is (77), and the SR register
is unoccupied the Paper Tape Reader
will be tested. In either case, the
only valid test would be with respect
to operability (1 bit in 27).

..Jinal Register. Contents

The A register store is unaffected. The B register contains the B
address of the instruction modified by N,. If the condition or one of the
conditions being tested is present, the ¥ register contains the A address
of the instruction modified by Ni and the P register store addresses the
instruction in the location ime‘&iately following the TS. If the condition
or conditions are not present, the P register addresses the instruction in the
location immediately following the TS and the P register store is unaltered.
The T register is unaltered.

Ziming
25/us if no transfer of tontrol ) + 125 gs if both simultaneous modes were
p

37.5/us 1f & trensfer is executed ) sly occupied, plus Hold Off Time.

Qutline of ILogic

The instruction is held off if both simultaneous modes are occupied, until
one of them becomes unoccupied, so that it may then use the SW or SR registers.

The Tape Unit number (.'B.l) is placed in either the SW or the SR register
(whichever is unoccupied). The tests called for by the !1'! bits in B, are
performed. If any one of the conditions tested is present, the conte%t of
the P register are transferred to standard HSM locations and the contents
of the A register are then transferred to the P register, effecting tramsfer
of control to the instruction specified by the A register. If a transfer is
not called for, the next instruction in sequence will be executed. The TS
instruction does not go through STA.
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30.507 64, SENSE SIMULTANEOUS GATE 2 - SSG2

General Description

This instruction chooses one of two sequences of instructions depending
upon whether or not the Simultaneous Gate 2 is open.

Format
A address:

HSM locatioh of the next instruction to be executed if
Simultaneous Gate 2 is open.

B address:

' HSM location of the next instruction to be executed if
Simultaneous Gate 2 is closed.

Outline of Logic

The contents of the P Register are stored in standard HSM locations (STP).
The gate controlling entrance to SIMO II is examined. If it is closed; the
contents of the B Register are transferred to the P Register. If the gate is
open, the contents of the A Register are transferred to the P Register.

NOTE: STA is not performed by this instruction.

Hddressable Registers Used
A B

Final Register Contents

(a), = ()
(B), = (B)
Timing

12%/1350
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305.8 65, SENSE SIMULTANEOUS GATE {1 - SSG1

General Description

This instruction chooses one of two sequences of instructions,
depending upon whether or not the Simultaneous Gate 1 is open.

Format
A addresss

HSM 1océtion of the next instruction to be executed if Simultaneous
Gate 1 is open.

B address:

HSM location of the next instruction to be executed if Simultaneous
Gate 1 is closed,

Outline of Logic

The contents of the P Register are stored in standard HSM locations
(STP), The gate controlling entrance to SIMO I is examined, If it is
closed, the contents of the B Register are transferred to the P Register.
If the gate is open, the contents of the A Register are transferred to
the P Register.

NOTE: STA is not performed by this instruction.

Addressable Registers Used
A B

Final Register Contents

(a), = (a);
(), = (B);
Timing

12%/us.
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30509 T3, STORE REGISTER - STR

General Description

This instruction places the contents of a selected register into the
right-most three locations of a designated tetrad.

Format
A address:

Specifies the tetrad that is to receive the contents of the
designated register.

B address:

Specifies the PRI's or the register whose contents are to be stored,

§1 Character Regigter Selected

(10)g PRI's

(20)8 81 Register

(30)8 B Register

(40)8 P Register

(50).8 S, Register if Simultaneous Read Mode.
(SIMO I) last activated.
82 Register if Simultaneous Write Mode.
(SIMO II) last activated.

(60)8 T Register

(70)B S, Register

32 B3 - Ignored.

Outline of ILogic

The By character is examined in the SC Register. The contents of the ,
designated register are then stored in Gy, Cy; C3 of the tetrad specified by
the A address; the original Cp remains undisturbede.

If the By character in an STR instruction is (10)g the value that will
be stored in the tetrad specified by the A address will be (000001 )8 if PRN
is set, (000002)g if PRZ is set, and (000004)g if PRP is set.
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If By is (50)g, the S, Register is stored if a read was last
activated; if a write was last activiated, the S, Register is stored.

If the By character is not one of the values listed (Format),
the instruction will not be executed, but the timing will be the
same as if it had been executed. No alarm stop will occur. The
‘program will continue to the next instruction in sequence. (Note
that the A Register is not included in the 1ist). This instruction

' does not go through STA.
If SC = 30 and the inmstruction follows a sector compare instruc-
tion, then (B-1) is stored. This corrects the fact that with Sector

Compare (left to right), the final address left in B was one greater
than it ought to be.

Addressable Registers Used
A Register specified.

Final Register Contents
Normally (A)f = (4) g (o1~)8
(8); = (B),
But when this instruction follows a Sector Compare and B1 = 30 then
(8)p = (&)
Timing
12} vs.
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3.

3510 T4, mmsxmnagunumz-cso gjgg)

Gene: oscr:l. tio

'This instruction opens or closes the simultaneous gates to contrel
two or thiee way eimultaneity. ' :
Format
A addreas:

Ignored.

B address: . ‘ :B. P“.x\-m

If 0, simultenecous gate 1 is to be opened.

If 1, simultaneous gate 1 is to be closed,

B1-2

If 0 simultaneous gate 2 is to be opened,

If 1 simultaneous gate 2 is to be closed,

32 33 -~ ignored,

NOTE: This instruction does not go through STA,
Addressable Registers Used

B

Final ggﬂstgr Contents

(4), = (a),
(@), = (8),

Iiming
| 12% us,



3o

This instructiop will open or cloge the gate which controle two way
simltaneity, making it possible eithe® to prevent or to periit simultan-
eous operations.

Torgat,

A address:
Ignored.

B addresss

B, - st be even (2% pit = '0') if gate 1 18 to be opened, and

0dd (22 vit = '1') if gate 1 1a to be closed.

- ignored.

NOTE: This instruction does not go $hrough BTA,

gtors Used
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KDF 8 INSTRUCIION PIMING (EXCLUDING TAPE HANDLING FUNCTIONS) 4o

The timing formulae do not include staticising, automatic address modifi-

cation, or STA time,

To obtain the overall timing, the following items should

be added where appropriate:

Staticising time of 25 Sae (Constant for each instruction.)
Automatic address modification time of 25 s if either the
A or the B address is to be modified; or /ua if both
addresses are modified.

STA time of 12.5 /us.

* The timing formula given for "Random Distribute" (27) is a weighted average:

oP INSTRN° TIMING IN MICROSECONDS STA? NOTES
CODE
01 PES STATICISING TIME YES
. 21 I7 25n YES n = No. of characters trans-
ferred
M
22 ocT 25 YES
24 STC 25n YES n = No. of characters trans-
ferred
25 TCT 25 YES
26 STT 25n YES n = No. of tetrads trans-
ferred
27 RD * 27.,5n1+1‘5n2-0-37.5n3 YES n,= Total no. of characters
trangferred
n2= Total no. of characters
whose distribution
address is (777777)8
n3= No. of distribution
addresses left when 'EM!
is found (the address of
'EM' must be included in
n3)




4. KDF 8 Instruction Timing (Cont.)

4o

oP INSTRN' TIMING IN HMICROSECONDS STA? NOTES
CODE
31 INS 12.5m + 25n + 37.5 YES n = No. of occurances
12,5 if count zero counted
50 if sector is one m = Total no. of locations
character in length searched
32 28 a. 12.5m+25n+12.5 YES a. In usual case
b, 12.5m+25n b. If 25 terminated by
c., 25 A-B equality
c. If no zeros or spaces
found
m = No. of spaces preceding
first none-space charac-
ter
n = No. of zeros suppressed
33 JR 25n + 25m YES n = No. of space and/or
minus characters to the
rightmost non-minus,
non-space character
m = No, of non-space, non-
minus characters (in-
cluding ISS) transferred
34 SCC 12.5n YES n = Total no. of locations
cleared
35 SCR 12.5n + 12.5m YES n = Total no. of characters
actually transferred
m = Total no, of characters
in original sector
36 SCT 12.5n YES n = Total no. of tetrads
cleared
37 SCD 12.5n + 12.5m YES n = Total no. of characters
actually transferred
m = Total no. of characters
in original sector
41 BA 37.5n YES n = No. of characters in
augend




4. XDF 8 Instruction Timing (Cont.)

4.

(034 INSTRN' TIMING IN MICROSECONDS STA? NOTES
CODE
42 BS 37.5n YES n = No. of characters in
' minuend
43 SC a. 37.5 YES a. Operands one character
in length
bs 37.5n b. 'A' or 'T' addresses
reference STA tetrad.
o 37.5m + 37.5 n = No. of charaters in .
minuend
¢. Operands are greater
than one character and
do not reference STA.
m = No. of characters
actually compered
44 TCA a. 37.5 YES a. Three character operands
b. 37.5n b. 1, 2, or 4 character
operands
n=1, 2, or 4
45 TCS a. 37.5 YES a. Three character operands
b. 37.5n b. 1, 2, or 4 character
operands '
n=1,2 or4
46 IO 37.5n YES n = No. of characters in
: operand to be modified
47 IA 37.5n YES n = No, of characters in
operand to be modified
51 DA 12°5n1+37.5n2+25n3+75 YES n,= Total no. of space and/
or minus characters
found to the right of
both operands
n,= No. of digits in sherter
operand
n3= Difference in no. of {
digits of the two
operands
|’ If result is negative and
the sum is re-complemented
add 25(n+1)+12.5 where n =
No. of digits in the result




4, KDF 8 Instruction Timing (Cent.)

4.

or INSTRN * TILING IN .1ICROSECONDS STA? NOTES
CODE
| .
52 DS SAME AS DECIMAL ADD YES
53 M a. n,>0, n>0 YES n,= No., of digits in
1 2 1 o a
multiplicand
12,5 [10+(12a +32)n]+
12, 5n3 n,= No., of digits in
multiplier
= 0, n, 0
12 %(n +n3+3) n,= Total no. of spaces
(including sign) and/
c. n,= 0, n>0 or minuses to the right
12, g(n +n3+3) of ISD's of operands
do n1= n2= 0
54 | DD 8. n,2 10, YES | n,= No. of digits in divi-
12.5 [26n1 -7n2+1 26 5n2 dend
(n1-n2)+41] +12. 50, n,= No. of digits in divisor
b n1< n, n3= %‘otal no, of sp?ces
including sign) and/
: g.gé3n1+n2+12) + or minuses to the right
°3 of ILSD's of operands
c. n,= 0 (dividend
missing, ie. an ISS
alone or all spaces
end an ISS)
12°5(n2+7)+1205n3
60 Ss0 12,5 NO
61 cTC 8. Staticising time NO 8. if zero path taken
only
be 12.5 b. if plus or minus path
taken
62 SsM 12,5 NO
63 s a. 25 NO 8. if no transfer of control
b. 37.5 b. if transfer executed




4. XDF 8 Instruction Timing (Cont.) 4o
(0134 INS'I.‘RN° TIMING IN MICROSECONDS STA? NOTES
CODE
64 S8G 2 12.5 NO
65 S85G 1 12,5 NO
66 TA a. 25 NO a. If quantity tested is
(oooooo)8 :
b. 37.5 b, If quantity greater than
(oooooo)8
T TC 12,5 NO
T2 SET 12.5 - STA only if 'A' register set
73 STR 12,5 NO
74 CSG1&2 12.5 NO
75 CSG1 12.5 NO
76 ST STATICISING TIME YES
17 RAI 12.5 "YES
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-

KDP 10 _AND KDF 8 CHARAC

Channel Number

4 3 2

5

BIT VAIUE

25 22 ol

o4

Or OO r O O crr OO ™" O ™0™ O™ O™ O rOrOrO~O0 OO rr OO erO~0OvvO
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5. KDP 10 and XDF 8 Character Code ' 5e

" Channel Number
, : T16 5 4 3 2 1
OCTAL | CHARACTER DESCRIPTION | SYMBOL
EQUIV.
BIT VALUE

pl22 2t 22 22 ot S0

55 N N 111 0o 1 1 o 1
56 0 0 1] 4 o 1 1 1 0
57 P P ol1 o 1 |+ 1 1
60 Q Q 1|1 1 0O |o o0 o
61 R R o1 1 o (o0 o 1
62 S S ol1 1 o |o 1 0
63 T T 111 1 o |o 1 1
64 U U o1 1 o |1 0O ©
65 v v 111 1 o |1 o 1
66 W W 111 1 o I 1 0
67 X X ol1 1 o N 1 1
70 Y Y ol 1 1 o o0 o0
7 A Z 111 1 1 o 0 1
72 End File gEF) 111 1 1 o 1 0
73 End Data (ED) o1 1 1 0 1 1
T4 Item Separator (ISS) ¢ 111 1 1 1 0 O
75 End Message (EM) > ol1 1 1 1 o 1
76 Start Message (SM) < o1 1 1 1 1 0
77 111 1 1 1 1 1

NOTE: The octal values assigned to certain characters on the 1040 High-
Speed Line Printer may be interchanged by means of a Code Pluge.
The character Code shown above is the Model 1033 and 1035 compatible
get to which all Software is standardized.



6.

6»1

6.2

ERROR CONDITIONS, CONSOLE INDICATORS, ROLLBACK, ETC. _ 6.

EBROR CONDITIONS

Normal Mode Error Stop - If an error occurs in the normal moade the
normal mode operation will halt but both simultaneous operations (if in
use) will run to completion before the computer halts. If, during this
time; an error occurs in one of the simultaneous modes, the operation
being performed in that mode will halt but the other simultaneous opera-
tion will run to completion before the computer halts.

Simultaneous Mode Error Stop = If an error occurs in one of the
simul taneous Modes, the operation being performed in that mode will halt
but the normal and other simultaneous operation will run to completion
before the computer halts. If, during this time, an error occurs in
either the normal or other simultaneous mode, the mode in which the
error occurred will halt but the instruction in the other mode will run
to completion before the computer halts.

Immediate Stop = If an immediate stop occurs the current status
level will be completed and the computer will halt.

CONSOLE INDICATORS

ISIM - Inhibit Simultaneity-
This button, when depressed, causes all instructions to be
performed serially but in the designated mode.
SMDI - Simultaneous Mode Inhibit.
This button, when depressed, causes all simultaneous instructions
to be executed in the normal mode.
STCP = Simultaneous Transcribing Card Punch Write.
This indicatory; when illuminated, indicates that a Transcribing
Card Punch Write is going on.
S0 1
This is the present SO pushbutton indicator. When depressed,
it opens Simultaneous Gate 1.
S0 2
- This is a new pushbutton indicator. When depressed, it opens
Simnltangpus Gate 2.
SGR .
- This is the present SG pushbutton indicator which indicates that
a simultaneous read or paper advance status level is going on.
SGW

This is a new pushbutton indicator which indicates that a Linear
or a TCP write status level is going on.
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6o Conditions, Console Indicators, Rollback, Etc. (Comte) 6.

6-3 ROLLBACK

Hardware and software rollback will operate without modification.





