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Chapter 5

INPUT/OUTPUT CONCEPTS

TAPE

The tape package must be requested on the,héader card when tape functions are used or when the pro-
gram sector facility is used.

PERIPHERALS (Card Reader, Card Punch and Printer)

Two fundamentally different input/output systems may be employed by the assembled program. These
are entirely interchangeable, and have been written so that both have the same set of entry points.

These two systems are incorporated in the standard control packs A and B respectively, and comprise:
System A A print, punch and feed control
System B A sequential system whereby either cards are read or punched, or lines printed,
in batches, thereby minimizing waiting times.
System A is likely to give faster running if the job uses the input/output units at random, the second
if the job uses any one peripheral unit in long bursts. '

Using either system, the source program Read/Print/Punchinstructioncauses nothingbutanentry

to a control program which may or may not promote an input and/or an output. Thus, if an error

stop occurs while processing a batch of cards, it is not possible to calculate precisely which individual
card in the batch was responsible for the error stop. This need cause no difficulty, but it is advisable
to arrange that error stops display in the registers information that indicates the data currently being
processed. Also, this implies that at the end of the job, the contents of the output buffers must be
emptied. For this purpose, the Stop instruction can additionally cause a jump to the runout entry

of the input/output control. In both cases the buffers are on the drum.

System A

The P.P.F. system is based on 1300 series input/output speeds (in the ratio 6:6:1, but will work with
the ratio 3:3:1). Physical input/output occurs when either:

(a) A card read order is given with no cards in the input buffer or,
(b) An output order causes the appropriate buffer to become completely full.

At such a point, depending on the state of the buffers, the computer will read up to 7 cards, print
up to 6 lines and punch one card,

System B

The sequential system will process 10 cards or print 10 lines in any one burst. Physical reading
takes place when a read order is given with the read buffer empty. Physical punching or printing
occurs when an order fills the last space in the punch or print buffer.
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On a runout entry, the punch and print buffers are emptied. If any printing has occurred during the
run, approximately 30 inches of paper are thrown. Similarly, if any punching has occurred, a blank
card is punched to check the last card. .

PAPER SUPPLY TEST

A program indicator is provided on 1300 series machines to test if the paper trolley is empty. It
need not be tested for every line, or indeed at all, but if the test is required, digit 1 of the space
requirement (WS20) should be set to 9, so that when the trolley is empty, a distinctive stop is met.

On restart, the appropriate spacing will still be performed before printing; thus if the print is paged,
the new paper should be set up in the same position on the sprockets as the forms just removed by

the operator.

The operator should be warned if this test is not made, so that attention can be given to the paper
supply and the exhaustion in supply immediately noticed.

WHICH SYSTEM TO USE

As mentioned above, if the accesses to units are random, the P.P.F. system will probably be fastest
in use, because of its time-sharing. It is somewhat slower in control time than the sequential system
however and reads cards in batches of only 6 or 7 compared with the batches of 10 of the sequential
system. Thus if spells of reading followed by spells of printing or punching occur, the sequential
system is likely to be faster. As the systems are fully compatible, both could be fried in succession
in doubtful cases.

3-BANK PRINTING

Although a standard 1300 employs two-bank printing, both of these input/output systems use three-bank
print programs. This is necessary because the distribution generator distributes into 120 positions
and cannot be reset for 80 positions. The only loss of time is 1.3 milliseconds per line due to clearing
extra print area, and a three-decade transfer instead of a two-decade transfer to the buffers (1 minute
in 45,000 lines)..

CHARACTER SETS

For reading and punching, the standard I.C.T. 5-zone code is employed; while for printing, the standard

machine character set is used.
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Chapter 6

PROGRAMMING TECHNIQUES

INTER = BLOCK TRANSFERS

There is no automatic means provided by the Assembler for transferring program control from the
end of one block of program to the next block of program. The last MPL 2 instruction in each block
must therefore be a 'J' instruction, and should be either a jump back into the present block of pro-
gram or a jump to a new block of program. The only exception to this rule is when the end of the
block of program is also the final instruction to be obeyed in the complete program, in which case
the last instruction in block can be '[1' with the runout facility used. Any failure to comply with
this rule will mean that program control will pass into the constants in that program block and such
effect will be unpredictable.

INITIAL TESTING

Every program block is limited to 200 words. In the initial testing stage it is quite possible that a
block (as specified) occupies more than 200 words. This limits the usefulness of a test considerably
and wastes the machine time used in such an assembly. In the early stages therefore, block sizes
should be kept fairly small in order to see how many instructions are generated by the Assembler.
When the size of the program is known and the testing has reached a fairly advanced stage, then op-
timum block sizes can be fixed.

The instructions which are most likely to occur in overfull blocks are the three input/output functions.
Estimating the coding produced by these functions is very difficult and extra care should be taken with
program blocks where they are used. It is suggested that, as part of initial testing, the input/output
statements should be assembled independently, one per block, merely to ascertain the size of program
produced.

SEGMENTING THE PROGRAM

The division of the program into a number of program blocks is a very important part of assembling
a program. If this is badly performed then the time taken to run the object program will be increased.

An example of the simplest case is that all related program should be together. If there is a major
path through a program (i.e. that performed by the majority of cases), then it is this path that should
form the continuous string of program instructions and it should be the exceptions that appear in other
program blocks. Further, when there is a loop in the program (a section of the program performed
several times on each program pass), the loop should be confined to one block of program if possible.
The following example will make it more evident.

A program reads 125 cards and prints 125 lines a minute. It contains a program loop which is per-
formed three times for every card read. This loop stretches across two program blocks but by man-
ipulation of program the loop can be contained in one block.
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Immediately six changes of program block have been saved and, as the time taken for one transfer
of program from the drum is 12 milliseconds:

time saved is 72 milliseconds for every card read and for every line printed
time taken for 1 card and line @ 125 cards and lines a minute = 480 milliseconds
time now taken = 480 - 72 = 408 milliseconds.

This is approximately 150 cards and lines a minute and would give a 20% increase in the speed with
which the program runs thus saving 16.7% on the computer time to run the program. Time can also
be saved, where a large enough I.A.S. configuration exists, by utilizing the facility for storing more
than one program block in I.A.S. at one time. As fewer drum-to-I.A.S. transfers are required, con-
siderable time will be saved where inter-block jumps are involved.

MODIFICATION OF ] INSTRUCTIONS

Normally there will be no need to modify a 'J' instruction. If it is necessary to use this facility,
care must be taken to understand the exact way in which it works. It is not the label number which
is modified by a Modify instruction, but the I.A.S. address which will be the operand of the generated

1300 instruction. In the following example assume that the value of COUNT is 1 and the I.A.S. address

of label 12 is 30.

F OPERAND

B

CI-G-'IU'N’T

Jlo,0,-1

2

L

The effect of this pair of instructions is that program control passes to address 031 not to label 13.
This technique can be used to enter subroutines where there are alternative entry points. This
technique can be used only when the object label is in the same program block as the 'J' instruction.

SUBROUTINES

Machine-code programs are included in an MPL 2 program by using the 'E' function. Since the
Assembler will perform the sequence check on any machine-code program cards, these program
cards must be sequence-numbered to agree with the preceding and following MPL 2 cards.

If a subroutine is to be included in a block of program then a jump must be made to a label which
precedes that subroutine and the subroutine must begin with a '41' instruction.

F OPERAND

J|0,0 -,3,5
et e e

L “|'|'>315

E XIZ e 10

Liete

This method will apply only when all references to a subroutine are in the same block as the complete
subroutine.

7
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GLOBAL SUBROUTINES

It is sometimes necessary to use a subroutine in a program block other than the block in which that
subroutine originally appeared. This type of subroutine is called aglobal subfoutine.

The new function explained in Chapter 4 (see '@’ function) simplifies the inclusion of such subroutines.
If there is a subroutine under label 27 in program block 3 which is performed by both program blocks
1 and 2, then the diagram below will illustrate the use of this function.

F OPERAND F OPERAND
@ 1,0 0,2 7 @/o,1 0,27
S L‘ I iN 1 K 1 __.._...L_‘J__I_i..y. J_K_I_
Program Block 1 d REEEAS Program Block 2
5 -
LijZ %+, - '—Ai
A—J\._A,‘\/—r_./'—‘\"—l‘—"-
Y|-,~-,0,0 4
L\ I 1 N\ K 1

Program Block 3

It should be noted that:
(a) the subroutine does not commence with a '41' instruction,

(b) the last instruction of the subroutine to be obeyed (or if the program is written in machine code,
the first MPL 2 instruction following) must be a 'Y' function of the form:

F OPERAND
Y|{-,-,0,0 4
LI N,K,

where LINK is the data name in which the return mechanismhas been placed by bothof the '@ functions.

The return transfer will be to the MPL 2 instruction following the function which caused éntry to the
subroutine..

SUBROUTINE IN DATA STORE

The placing of subroutines in I.A.S. normally used for data storage can only be achieved with a know-
ledge of the mechanics of assembling. The one, constant, relevant factor is that the allocation of
data storage always commences at I.A.S. location 360 in tape programs and 115 in non-tape programs.

If a programmer has a routine that is in constant use throughout the program then storage would be
wasted if this routine appeared in every block of program in which it is used. The alternative there-
fore is to keep this routine in the data storage area where it will be permanently available. This
requires two essential actions on the part of the programmer. At the beginning of the very first

block of program, an area of storage equal to the length of the routine must be allocated a fictitious
name. This will ensure that the area allocated to the subroutine commences at 360 or 115. Immediately
after label 0 (the entry point of the program) the 'V' function must be used to set values to the data
name that has been used. The values will be 1300 instructions and the operands must have absolute

addresses.
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F OPERAND

7o--l_l_i-l]-

6|s u,B -R

CP——

Lil=i7 75,0

VIT, Z 7716
5, U, B, - R

4{1,0,3 0,0

617,02 9 9

L etcy

In order to enter the subroutine stored at 360 or 115, which has been called S U B - R, the 'Y" function
is used.

F OPERAND
= e 10 5 0 od

¥ (S Bl e it
| Bt CER
- SJUIBI_IR

A number of routines can be set in data storage if necessary. FEach one must have its own name
which is defined at the beginning of the first block and each one must have a value set to it immediately
following label 0. This method of handling subroutines is restricted by the amount of data used in

the calculation and housekeeping and will probably only apply to very small routines. Care must be
taken in using this method that the addresses used on such routines are the correct absolute addresses.

READ FUNCTION

There are two kinds of Read functions, which have been described earlier, and they are used in the
following way. The Read, non-distribute (which will be called control), can be made anywhere. The
amount 8 coding produced is very small. It generates a jump to the card routine, a test for the end
of file marker (I3, in columns 3 to 8), and isolates the designation field as specified by the program-
mer and leaves the designation field in register B. The programmer can then investigate the value

of the designation field and jump to the appropriate distribution. The distribution for a particular
card type can be followed by the calculation and housekeeping performed on that card. In other words,
all parts of the program related to a particular card type are very close together and should be in

the same block.

PRINT FUNCTION

The Print function has two instructions in order to separate the distribution and physical print. There
are two reasons for this; firstly, there may be some heading lines which are used frequently in a
program, in which case their distributed form for output has a fixed value and the input/output area
can be set equal to this value using the 'V' function. This saves any time that would be spent in dis-
tributing the line of print during running time. The second reason for the separation of the distribution
and physical print is to allow the programmer to insert any editing symbols into the line of print.

These comments also apply to the Punch function except that it is not usually necessary to edit punched
output.
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Chapter 7

ASSEMBLING AND
TESTING PROGRAMS

THE MPL 2 PROGRAM PACK

The MPL 2 program pack is produced by punching the information written on the program sheets (see
Chapter 4) into the individual program cards. Prior to the program being assembled however, it
is essential to ensure that the following conditions are observed:

(a) 'This card sequence number' for the first card to be presented to the Assembler must have a
value of zero.

of Anf B3Ecied
(b) The Label instruction beginning the first-s@g«t@p—blockLp&sﬂnted:ba:&h&ﬁ&ssemb%er must not have
a value in its second character.

(c) The final MPL 2 instruction of the pack mustbe 'L B E - -'.
(d) The Job Set-up cards must be ready.

ASSEMBLING AN MPL 2 OBJECT PROGRAM

An MPL 2 source program is assembled by the assembly program which is read on to the drum from
the MPL 2 master tape via Job Set-up. The MPL 2 source program pack is placed in the card reader
immediately behind the Job Set-up cards.

The assembly program is entered, the MPL 2 program pack read, and the resultant object program
is stored on tape. During this assembly it is possible to obtain a printout of the source program
listing the addresses of data names and labels. Similarly, a request may be made to print out the
assembled object program. These requests are made by manual indicators.

If the program utilizes the sector facility, the optional printout of data names, their sizes and ad-
dresses, is at the end of each sector. The drum addresses of overfull blocks, and labels referenced
but not used, are printed out at the end of each sector. The printout of tape error statistics during
assembly is prior to stop 111329.

When the object program tape is ready to run, it is entered via Job Set-up, the first program sector
to be transferred to the drum and to be subsequently obeyed being specified on the Job Set-up cards.

MANUAL INDICATORS USED DURING ASSEMBLY - When SET

Manual indicator 21 suppresses source program list.

Manual indicator 22 suppresses object program printout.

Manual indicator 23 indicates that the source program uses no tape and that the data name area
now starts at 115.

Manual indicator 24 causes a single-sector object program to be punched out in fast-read format.

Manual indicator 25 prints out the data name table.

Manual indicator 26 inhibits tape error printing.
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SECTORS AND DATA NAMES

When a program is too large to be accommodated on the drum, it may be split into convenient sectors
by the insertion of end-of-sector labels at suitable points. Any sector can then be transferred to the
drum by instructions contained in the Job Set-up cards. An MPL 2 object program can comprise up
to 99 such sectors.

(

Where identical data names are used in sectors being successively processed, packages (tape and
input/output) need only be specified in the header card for the first sector. In this case the L.A.S.
is preserved during an inter-sector jump. (See Multiple Sector Program Running below.)

TESTING AN MPL 2 PROGRAM

Testing an MPL 2 program should proceed at a faster rate than for ordinary machine-code programs
because there is less chance of minor coding mistakes, and the program storage is automatically
handled.

Care must be exercised when checking the data names since a mispunched name will be treated as a
new name and will beallocated a new word.

The assembly program checks for errors in the source language cards. When an error is found, the O
error type is printed out alongside the box in error.

STOPS LIABLE TO OCCUR DURING THE ASSEMBLY PROGRAM

CR3 Meaning Action

111321 Card sequence error Correct sequence start
111323 Too many data names Abandon

111322 Misfeed Refeed rejected card
111341 Overwriting tape or Start

input/output package with
object program

111342 Objectprogram too Abandon
large for this reel

111328 Label 0 missing Start

111329 End of assembly

STOPS LIABLE TO OCCUR DURING THE OBJECT PROGRAM RUNNING -

111353 Record too big for file Abandon

111350 No tape allocated for Fit tape, start or
inter-sector jump abandon

111351 Sector not on program tape Abandon

111352 Discrepancy of program block Re-run job
counts

If an unexpected stop should occur and the programmer wishes to runout his print and punch buffers,
the following should be encoded in the control register and be obeyed.

F ADDRESS

ool4,0,1,7] cr1
11]1;3,549 CR 2

O

(¥9'8)6¢€1¢
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RUNNING THE OBJECT PROGRAM

When the program tape is ready to run, the first sector is loaded on to the drum via Job Set-up and
then the program is entered. Any data cards are placed after the Job Set-up cards.
Mx’\t‘_-‘,.:[}
Note When object programs are being #un, indicator 20 or 21 must be set when the-Job-Set-upE*
eard-is-read- oplys ALE LEAD Agf THE pBIEET fluClAm 13 =eAPEYD e THE DRuM

fie. 1.3.¢ & cald of THe o833cT flelin .Acf)‘

PUNCH OUT OF OBJECT PROGRAM

This facility should only be used for proven object programs, as any errors found after punching will
necessitate alteration to the source language cards, re-assembly of the corrected program, and hence
the punching out of a new pack.

If the proven object program is to be punched out in the form of a fast-read pack, the operation is
performed immediately following the assembly of the object program, i.e. as soon as the last block

of the program has been written to the object program tape. It is not possible to punch out a program
that is more than one sector long. With the object program, the packages required are also punched
out.

RUNNING THE OBJECT PROGRAM WITH A FAST-READ PACK

When running an object program, Initial Orders are used to read in the fast-read pack plus any drum
data. The pack is entered by an 'E' designation in the normal way. This assembly produced program
pack is complete and it is not necessary to add any standard package to the punched program.

MULTIPLE SECTOR PROGRAM RUNNING

An MPL 2 program must contain either an input/output package or a tape package. All sectors contain-
ing one of these can be entered via Job Set-up or by an inter-sector jump. The sector will be entered
at label 0 and all data and working stores will be zeroized on entry. Data areas will be allocated acc-
ording to definitions within that sector.

Tt is possible however to assemble sub-sectors which have neither an input/output package nor a tape
package. Entry can only be made to a sub-gector by an inter-sector jump and the state of all data and
working stores will not be altered by such an inter-sector jump. Similarly the data allocations will be
the same in the sub-sector as in the main sector which was assembled immediately before it.

Entries to main sectors will assume that the input/output buffers are empty. Hence, if such entries
are made by inter-sector jumps, there must be a runout before the jump.

If inter-sector jumps are being made, the object program tape must be called PROGRAM-TAPE in
its identity (as for Job Set-up) and this name should be unique among the tapes used for any joh.

JOB SET-UP FOR MPL 2
It is suggested that the appropriate chapter in the Tape Housekeeping manual is read.

The following information is required for assembling and running the object program.

RRN 80 | RRN 86

3" 551 588

ASSEMBLY
1185 GF g™ 557 597
Object Program 141 133"

Running - all systems

The Job Set-up cards needed for assembly are shown at the end of this chapter. The fields are punched
as detailed in the 1300 Series Tape Housekeeping manuals.
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999999999999999999898(9999/93§9990933999(|999999999999099999999999999999999999999998

3454 7 8 FI00111213 1415161718 1920 21 22{23 24 25 26|27 28 29 30 31 32 33 M4 35 34 37 38139]
1.C-T 4
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w
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55
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000000000000000O0DD0D00000D
34567 B 9I001I21314151617 18192021 1223 2425 2¢]
IREREERERREERRRRRRRRIIR] B
22222222222222222222(2222
33333333333333333333(3333
t444484424000030a0a4a0a0
55555555555555555555(5585
66666666666 666666666666J
R RRRRRRRRRRRERARE (REL
88888880888888888888[8f8s

999999999999999999899(939398

12

34 5 6 7 8 9100012031415 1617 1B 17 20 21 22023 24 25 28|
I.¢-T 4-354

PROGRAM

<]
4

0oo0000000000000000000000000000000000000000000000000000

271829 30 31 32 33 34 35 38 37 38 39 40 41 42 47 44 45 44 47 4849 50 51 5153 54 55 54 57 5B 50 40 4142 61 64 45 66 4T 686970 7172 TI A TE 16 7T TR 19 80

IR R R A R R R R AR AR R R R AR AR R R AR R
2222222222222222222222222222222222222222222222222222212
383333333333333333333333333333333333333333333333333333
1444444064484804804444000464444464440044844444448284444
5555555555555 55855555555555555555555665555555555555556
GEBGEBGE6666666666666666666666666666666666666666666666
TITTITIIITIT T I I I I I T I I I T I 10111111 1T 101117
888868885888688838888538688880838030308608608868B86088808B8888838

989999999999999999999999999999999999999999959999999899
17 2629 3031 32 3334 35 34 37 38 39 40 41 41 43 44 45 46 47 4849 50 51 57 53 54 55 56 57 55 59 60 61 62 63 64 65 64 47 636970 TI TLTI T4 TS TR TT TR 19 80
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33133333333333333333333
4;44444444444444644444
5B555555555555656556655
GEG6666G666666666666666
o AR EEARREERREERRERAE
88808860683068868688398

99/99999999999999999999

P23 4567 8 910011213141518 1718 19202122(13242526{2728293031 32333435 363738394041 4243 44454647 43495051 5253545558 STSB 596061 626184656887 68 497071 72737475 76777879 80
-C- -354

0ooo000000000O00OGOOOOOQD
34567 E 910111213 MIS161718 192021 1

IR R EEERERRRREI

22222222222222222222

PROGRAM
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z

0000000000000000000000000000000000000000000000000000000000

23 2425 2

Bttt ittt 1111ttt ittt i1 111911111 111111 11

11

272629 30 31 32 33 34 35 36 37 36 39 40 41 41 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5 59 60 61 62 63 64 65 66 67 68 69,70 71 72 73 74 75 76 77 7679 80

2222(222222222222222222222222222222222222222222222222222222

3333(333333333333333333323333333333333333333333333333333333

44444444444444444444444444444444444444440444444444444444444

5555555555555555555555555555555565555555555555555555555555

EEE'EGEESSGEEEEGGEEE566655BSEEEEESEhEEGSSBBBSBEESEEEEGGEEG

O A4 A A e B A O i A O B B O B A A O i O e o O O O O B i

3608685008668 0380863083080608660606086838386080898060600668066880888883

9999/99999999999999999999999999959999999999999999999908999999
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= - S DECK No,

P N
e

~
ES

oooooO0OODOOOODOODOOOD

345678910 111131415161718 192021 1]
tit1itti1 111111111111
22222222222222222222
33333333333333333333
ha4aasaaa0aaaa222aa
55555555555555555555
6666666666666 6666666

TITTITT9T717779179177
BBB8838BB88888888888

N\

)
ra

PROGRAM

0000D0O00000O000000000000000000D0000000000000000000000000000°

1324 15 28[17 28 29 30 31 32 33 34 35 3637 34 39 40 41 42 43 44 &5 46 47 43 49 50 51 52 53 54 55 56 57 5B 59 60 61 61 63 64 65 64 67 6869 70 7172 73 74 75 76 77 78 79 80

IR RIRRRR SRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R ERR R |
22221222222222222222222222222222222222222222222222222222222
333333333333333333333333333333333333333333333333333333331313

4444444444444444444444444444444444444444444444444444444444
5555(5555555555555555555555555555555555555555555555865555555

666} 666666666666666666666666666666666666666666666666666666

TITIPINTINITNINNIATIINTININIININATNINNIAIINANNNNT971IT9T707
sjB8/888038838608668083838338800800808888838388058088888888638¢8

99999999999999959898
3 45 6 LI

10 1112 13 14 15 16 17 18 19 20 21 22|

]
T
I-G-T 4-354

9999/99999999909999009999999999999999999999999999959999998889
2326 25 262728 29 30 31 32,33 3435 36 37 30.39 40 1 42 43 44 45 46 47 43 49 50 51 5253 54 55 56 57 50.59 60 61 62 63 64 65 66 6T 6363 TV VI T TI M IS TETI T8 19 80
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DECK No.
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33
a4
55
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71
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99

00000000000000000000
345678 910 1RIIMISIENTIEI902 1)
111111111111 1111111
22222222222222222222
33333333333333333333
h4408002aa000840aa2s
555555585555555555555
66666666 E6666666666
177771771717177177777
B888888B86B8888888888

9959999599999999988399

X

)
z
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0000000000000000000000000000000000000000000000000000000000

7324 25 26127 2829 30 31 7233 3435 36 37 3839 40 41 42 43 64 45 46 47 4849 50 51 52 53 SASS 56 STSB SO 60 6162 61 A4S 8 AT S8 KITN TITATITA TS TE TT T T9 B

(R Rl IRERE R R R R R R AR R AR R R R R R R RREERERRRRRRERRRR!
22222222222222222222222222232222222222222222222222222222222
3333/333233333333333333333333333333333333333333333333333333

4444444444444444444444444444444444444444444444444444444444
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6666666666666 66666666666666666666666666666666666666666666
R E R AR AR R R R R R R RAR LR AR R R RRR AL AR RRRRRERE)
sho8BBBB80638888B08B383308888680808088808863808888888888B88888

9999/9999999999999999999999959999999999998999999999989909999
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DECK No.
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C5555555555555555555
B66666G6E666666666666¢8

1177979217779 7777111
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0000000000000000000000000000000000000000000000000000000000
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2222222222i22222222222221222222222222222222222222222122222
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S 8480004 00484024880808840848400404008480488488484844484484
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6B BHEBEGE66666666666666666666666G6666666G6666666666666B66666
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86908368880888088388883)8B068368086880808068858BB8B83880388886A68330583880683688B388838
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0
2
[[RBRERRRRIIARRIIRRRIIRIIE
2

RUM ADD
RRN 80
RUM ADD
RRN 86

2 LAS. SIZE

S DUMP REQ|

a o
00000000/0000|0000
3456 78 9100111213 14/1516 17 18]19 20/21 22
22222222(2222/2222/2222
333333333333333333133

44/44444444/4444144445144/44

55555555/5[ [ 550 55/55/55
66666666(66666666/6668

IR IARARRRRIRRT IihRd LAk

88(883888888888/8888|8[|88

PROGRAM
No.

- e
—r e
e
)

2222
33338

55585

1777,

66GR66H66G666EG6E6|E

DECK 1
FILE IDENTITY

IR EE 0§
50000000[000[0
27 28 29 30 31 32 33 34 35 36 37 38439
IERRRT ERRT RELE
2222222222222

33333333f333[3

4444444444 444444

55555555555f|5

TT§177117Q )7

8[j88888388888888(8

RETENTION

=)
(-]
o mm TME

1l
22202222222222222 2

444/444444[F44444)4144

142 43 4a4s 4647 48 49 50 51 52 53 54 55 56|

IREREVRRRYVRRIMIN [IRE

DECK 2
FIiE IDENTITY
(I |

6666666666666 666(666

777#77'777777.7777
888

59{60 616

222

IRRERRRT ARRRR]

33/33333333333[333(333/333(33333[333333
444{a44444444444
55/555(55555555555[|5/55(555(55555555[555
666H 66666666606

77777 7717T7Q7777

3888888888838/8/88888888888888888

63 64 65 66 67686970 71 7273 74

DECK 3~ (Z
5 * FILE IDENTITY  [9 %

Fo |2
w|E w Fuw
NZE Zz
Gl E =

EFlan 1 gl
ojpoojjoooofooooooploofdil

222[222222222f 2222

T

8188888
9988
s b 718 79 80

9999999999999999'9999999999'99.9999999.9599'9.39.9999999.99'..99.999999999
1203 4567 891001121314§51617 i8 |19 20121 22123 24 25 2¢|27 28 29 30 31 32 33 34 35 36 37 38 hﬂl 12 43 44 45 46°47 48 49 50 51 52 53 54 55 56{57|58 59]60 61 6263 64 65 66 67 68 69 70 71 72 73 74
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l.eom mMie 2

SEQ. No.

- -
-~

33
44
5 5|
8 6|
77
8 8|

900000000000000000C80

345678 910112131415161718192024 22
IRERRRRRRRERRRRRRRRE!
22222222222222222222
333333333333333333338
44444402448444044448
55555555555555555555
66666666566666668666

777777777771 77771717777
888888888858388888888

PROGRAM,

<)
Z

6000
23 24 25 26|

1101
2922
3333
444
5555
666)

77717
888

99999899899988993898988

12

34567 8 9101112131415161718 192021 22]
Hel 4

89899

23 24 25 26

555555555655555555555555
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0006000000000000000000000000000000000000600000000000000
{27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54 55 56 57 58 59 60 6162 63 64 6566 67686970 717273747576 T7 78 75 80
1111111111111 111 T I 111 T i1 111111111111 1111141111
2222229222222222222222222222222222222222222222222222222
333333333333333333333333333333333333333333333333333333
444444044444404040444444440444444444444444444444444444
55555555555555555555555685555555
566656666666666666666666666666666666666666666666666666
777777777777717771171117777777777177777777777177777171111
388888863888886883888888888888388388886888888888888888

999969999999998999999999999999999999999999999999999988

R7 28 29 20 3132 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68697071 72 TI T4 TS 16 TT 78 79 80
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00000000000000000000
345678 91C1112131415161718192021 22
IRERRERRRRRERERRRRRRE!
22222222222222222222
33333333333333333333
44444444444004448848
55565555555555555555
66666666666666666666
1777177117771177717 1171
88888888888888888888

99999999999999999988
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z

PROGRAM

0000
2252
1181
2222
3333
ha4a
5555
566[
777
8 88

9899

3 45 678 9101112131415161718 192021 22

4 -35.

123 24 25 26|
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000000000000000000000000000000000000

127 22 29 30 31 32 33 34 35.36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62|
IR R RRE R R R R R R R R R R R R R R R R R R
222222222222222222222222222222222222
3333338333333333333333333333333333338
140444444440446444444444444444444444
555555555555555555565555555555555555
66666666666666666566666666666666666 86
R R A RR R R R AR R R EERRRERRREE
6888888888888888883888888888888883¢88

99999999999999989998999999839999968988

27 28 29 30 31 32 33 34 35 36 37 38'39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54 55 56 57 58 59 60 61 62|

FILE IDENTITY
PROGRAM DECK

i
BEE B B @
00000000§000
IRRERY ERRY RR
222222222222
33333333[333
lsasaaaaasss
55555555555
66666666666
B77g777777Q7
388888888888

9999998999

63 64 65 66 67 63 69 7071 7273 74

PERIOD No.
K

000/000

63 64 65 66 67 68 69 70 7172 73 7475 76 T7 78 19 80

11E)110
2220222
333333
dagass
555555
666566

7177777
888/888

998899

75 76 77178 79 80
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00000000000000000000

345678 91001112131415161718192021 22|

IRRRRRRRERRRRRRRRRRE
22222222222222222222
33333333333333333333
44444444444444444444
555555555555555555565
66666666666666666666
177777777117771717771
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9999999999999989998839
34567 8 9101112131415161718 19202122
-C- 4 -354
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PROGRAM

0000
23 24 25 26|
1141
2222
3333
ha4a
5555
566
1771
KR

9999

DATE

ooffooo
BR1111
222222
333f33
saa4a
555555
66666
1171777
888888

989999

23 24 25 26[27 2829 30 31 32

27 28 29 30 31 32|

PERIOD No.
DECK 1
PERIOD No.
DECK 2

000
110
222
333

444
555

999

33 34 35,

33 34 35|

111

N

000000000000000000000000000000000000000000000

36 37 38|39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58,59 60 6162 63 64 65 66 67686970 717273 74 1576 17 7879 80

IR R R R R R R R R R R R R R R R R R R R R R RRRRRR R

222222222222222222222222222222222222222222222
333]333333333333333333333333333333333333333333

444444444444444444444444444444444444444444444
5555555555555555555555556555555555555555555555
666(666666666666666666666666666666666666666666

7177777777779 7779077779717717777177177777177717
8888888883888838888888888888888888883888888888
999(9999999999999999999999899999989999998999939

36 37 3839 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 7273 74 75 76 77 78 79 80
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Chapter 8

MPL 2 PROGRAM
TAPE MAINTENANCE

This program will update old program tapes with newly assembled MPL 2 programs and it will also
allow corrections and expansions to tape programs by means of standard program cards and will write
card programs to tape. The system assumes that both input tapes and control cards are correctly
sequenced, i.e. in program number order. THIS Sy$TEM of hclin TAE b TENAveE
APPriES To MABSALUTE MALHINE CoODE  08iET PCLAMS AD  veT HMP2 Svoled PloGRAMS

BASIC OPERATION

The old program on deck 3 is written to the drum and is overwritten by the new program on deck 4,
the length of the updated program being the combined length of the two programs. If the control cards
contain a program number which does not exist on tape, then this card program will be inserted in

the new master program tape in the appropriate position.

Control cards can delete programs from the old master program tape or allow amendments to either
tape (control cards have top priority). These cards use the MPL 2 field layout and the last card des-

ignation used by MPL 2 data cards. Unpunched MPL 2 card columns will be ignored in the same way
as in the assembly.

DELETE

This statement only deletes programs from the old tape. Thus, if it is required to replace one program
by another of the same program number, the number on the old master tape must be deleted.

Delete occupies one field with a right-justified program number (see Summary *1 on page 95).

F OPERAND

-|- NN NN

All the sectors of an MPL 2 object program can be deleted by punching only the MPL 2 program number
and leaving the sector number unpunched, i.e.

F OPERAND

-|- N N - -
I N B |

If no program is found corresponding to a delete statement, the field will be ignored and a line will
be printed to this effect.
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MODIFY AND INSERT PROGRAM ON CARDS

This function has a function digit of 'C' (Cards) and the program number right-justified in the rest
of the block.

cD

F OPERAND

C|-,N,N NN

If the program is found on the old master program tape only, this program will be loaded on the drum.
If this program is also on the new object program tape, then this latter program is the one which is
updated. The amendments specified in the next two fields of the card will then be made. The second
field must contain the number of consecutive words that the amended or inserted program will occupy
on the drum. If this number is the same as that previously held on tape, the second field on the card
must contain STET.

The third field should contain an 'E' function digit and if the program is already on tape and the original
'E' word is to be retained, the rest of this field should contain the starting decade address on the drum,
unless this too is to be retained, in which case STET must be punched in the field.

The whole control macro is:

cO

F OPERAND F OPERAND F OPERAND
¢|-,P, PSS S 800 Byl B £/ -,b,D,D D
=87 B, T ~ S T BT

E = 'E' card from tapectids
DDDD = new start address from cards.

There may be more control fields on the same card but there might not be any more control cards
preceding the amendment (insertion cards). Any standard or fast-read program cards can be read
but they must be determined by an 'E' card. This 'E' card may not be valid (i.e. usable). If the pro-
grammer has specified that the entry condition on the object tape is obtained from card then this 'E’
word will be checked for validity. The old 'E' word will be used in error cases. Entries to sectors
can be amended similarly. Any errors will result in a line of print.

If an unset relativizer or a sequence error is detected, the remainder of these amendment cards will

be ignored. The program will only be written to the new tape (in partially amended form) if it was on

the old master program tape. If an attempt is made to read program to a drum area before the speci- O
fied drum start address, this amendment will be ignored and a line will be printed.

LIMITATION

It is not possible to write programs to tape if the programs are larger than the drum size minus 1400
words; i.e. for a 12, 000-word drum, the program must not exceed 10,600 words.

The MPL 2 Program Tape Maintenance will cope with multi-reel master files, but it is strongly re-
commended that this facility should not be used because of the problems of inter tape sector jump
instructions.

OPERATING

Indicator 20 can be used to exclude any card reading. Indicator 21 will ignore the old master program
tape; that is, amendments can be made to partially tested tape without reassembly. Indicator 22 will
write programs to the master file from cards using 'C' designation control cards.

5(¥9°8)6€1¢
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Note
Block sizes must not exceed 202 words for any tape to be used in this process.

SUMMARY
Writing Ring Deck not required
HEDEEamLDECks Lape Required if indicator set
1 MPL 2 Assembler No must always be present
2 New Object Program Tape No MI 22
3 Old Master Program Tape No MI 21 or 22
&
4( 2) New Master Program Tape Yes must always be present
Cards MI 20
Delete [‘I-IPIszlsl or [“—(PIP]—I-]
Delete Sector Delete all sectors of a program
Insert or Amend ICI—IP,P.S|S! -|n,np,n,n, 0 E| -, D, D, DD
-|s, T, E, T, - -|sS T, E T -

Last Field i3 1“31‘3.1‘3.?3[1_3

PP = program number
SS = sector number
*1 nnnnn = number of consecutive words in program if different from that on tapé
E = 'E' card as entape ol clArds
DDDD = decade start of program on drum.

*2 If only three tapes are to be used, the MPL 2 master program tape can be unloaded after the pro-
gram is on the drum and the deck can be used for any other tape.

Job Set-up
The MPL 2 assembly program tape should be loaded on deck 1, program number 826.
RRN 80 is 20.
RRN 86 is 57.
I.A.S. size is 8.
Dump is blank .

Chapter 8 ) 97




Appendix A
MPL 2 FUNCTIONS

Function , M ﬁguw;\lxincttion Lage

No. Function ac mCeode No.
A Add To 64, 74
B Block Move 45

C Clear Add 60, 70
D Drum Reference 80, 81
E Enter Machine Code

F Fetch 37
G Generate Machine Function

H Isolate Digits

I Indicators 8, 9%
J Jump on Indicator 4*
K Compare 68, 78
L Label

M Mask 35
N Negate 61, 71
1<} ©r (logical function) 36

P Print

Q Punch

R Read

S Subtract From 65, 75
T Tally 67, 77
U Unit Increase 66, 76
v Values to be Set

w Write Away 42
X Multiply 69, 79
Y 1300 Series Functions

Z Zeroize 40, 57
& Plus 62, 72
©) Minus 63, 73
/ Divide

J Stop 11

e Modify

% Define Data Name

@ Store Link and Jump to Subroutine

3 Tape Read

2 Tape Write

* Equivalent machine designations
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Appendix B

The operating instructions for the quarter inch (16 kc/ s) tape system are shown on this page and the

OPERATING INSTRUCTIONS FOR THE
QUARTER INCH (l6kc/s) TAPE SYSTEM

facing page.

100

Peripheral Units CARD PUNCH

PAPER TAPE PUNCH

TYPEWRITER

(Tick those used) |1,y 4:00t0r 24 set

MAGNETIC T
Three decks )

Special Instructions

1) Please write initial labels to program decks 2 and 3.

2) Line up paper to the beginning of page.

3) Sort Job Set-up parameter cards if necessary,

OP. MANUAL INDICATORS
'TION: ECT STOP
SEQ. No. TO.BE SET MANUAL INSTRUCTIONS EXPECTED EFFEC O.
1 21 I1.0. and START Reads job set-up E card 11 1111
- START Job set-up 11 1901
21, 22,23, 24, 25, 26 START MPL 2 Assembly 11 1329
(See Chapter 7)
ERROR STOP OPERATOR ACTION ERROR STOP OPERATOR ACTION
11 1321 |Abandon (Sequence error) 11 1328 Note stop and press start
11 1322 |Misfeed action L 1344 - s s - =
11 1323 |Abandon(Toomanydatanames)| /! (3ag

11 1340 |Abandon (Invalid header card)

11 1342 |Abandon (Program too large)

Print- out Requirements

IF FINAL STOP REACHED

IF UNEXPECTED STOP OR LOOPING

LAS. . _ ____Words
Drum __ __ _ _ Channels at Decade _ _ _ _ _ _ _ _
______ Channels at Decade _ _ _ _ _ _ __
——-— — _—_Channels at Decade _ _ _ _ _ _ _

,,,,,, Channels at Decade _ _ _ _ _ _ _

LAS: 0w o Words

Drum .= == Channels at Decade _ _ _ _ _ _ _
_____ Channels at Decade _ __ _ _ _ _ __
—— — ——— Channels at Decade — — _ _ _ __

,,,,, Channels at Decade _ _ . _ _ _ _
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Magnetic Tape Loading Instructions

DECK INITIAL SET-UP SECOND SET-UP THIRD SET-UP
ADDRESS [ 1o pg REFERENCE No. |W.R.* | TAPE REFERENCE No. | W.R.* | TAPE REFERENCE No. |W.R.*
1 Assembly Tape g
2 Program Tape W.R.
3 Work Tape W.R.
4
5
6
7
8

* Tick those tapes which require a writing ring.
For queued tapes put both tape reference numbers in the same box, following the second one by a '(Q)'.

Magnetic Tape Print - out Requirements (Tick where appropriate)

DECE IF FINAL STOP REACHED IF UNEXPECTED STOP OR LOOPING
ADDRESS| Print to Print to | Number of Format Print to |Number of Format
E/F Label | Tapemark | Blocks Full Abbrev. | Tapemark | Blocks Full Abbrev.
1
2
3
4
5
6
4
8

FORM 1/1742 (6.63)

Printed In Great Britain by International Computers and Tabularors Limited London.
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Appendix C

OPERATING INSTRUCTIONS FOR
THE ONE INCH (90kc/s) AND
HALF INCH (221kc/s) TAPE SYSTEMS

The operating instructions for the one inch (90 ke/s) and half inch (223 ke/s) tape systems are shown
on this page and the facing page.

Peripheral Units CARD PUNCH PAPER TAPE PUNCH TYPEWRITER MAGNETIC T

(Tick those used)

If Indicator 24 set Three decks

Special Instructions
1) Please write initial labels to decks 2 and 3.

2) Line up paper to the beginning of page.

op MANUAL INDICATORS | pANUAL INSTRUCTIONS EXPECTED EFFECT STOP

SEQ. i‘IO. TO BE SET
1 21 _ 1.0.and START  |Reads job set-upE card| 11 1111
2 - START Job set-up 11 0887
3 |21,22,23, 24, 25, 26 START MPL 2 assembly | 11 1329

(See Chapter 7)

ERROR STOP OPERATOR ACTION ERROR STOP OPERATOR ACTION
11 1321 Abandon (Sequence error) 11 1328 Note stop and press start
11 1322 | Misfeed action LRELY ~- . - ; -
11 1323 |Abandon(Toomanydatanames)| 11 3, - N - =
11 1340 [Abandon (Invalid header card)
11 1342 |Abandon (Program too large)

Print - out Requirements

IF FINAL STOP REACHED IF UNEXPECTED STOP OR LOOPING
I.LAS. _. ____Words I1.LAS. ______Words
Drum = coee o Channels at Decade _ _ _ . _ _ _ _ DEUNE i Channels at Decade _ _ _ _ _ _ _
,,,,,,, Channels at Decade _ _ _ _ _ __ _ _ —— _— _ _ Channels at Decade _ _. _ .. _ __ _
w—e— —__Channelsat Decade - _ _ _ _ . _ | = Channels at Decade — — _ _ __ __
______ Channels at Decade _ _ _ _ _ _ _ — — _— _— _ Channels at Decade _ _ _. _ _ __
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Magnetic Tape Loading Instructions

DECK INITIAL SET-UP SECOND SET-UP THIRD SET-UP
ADDRESS | 1A pE REFERENCE No. |W.R.* | TAPE REFERENCE No. | W.R.* | TAPE REFERENCE No. | W.R.*

1 Assembly Tape

2 Program Tape W.R.

3 Work Tape W.R

4

5

6

7

8

* Tick those tapes which require a writing ring.

Magnetic Tape Print -out Requirements (Tick where appropriate)

For queued tapes put both tape reference numbers in the same box, following the second one by a '(Q)'.

IF FINAL STOP REACHED

IF UNEXPECTED STOP OR LOOPING

ABI};:I(;::{SS Print to Print to | Number of Format Print to |Number of Format
E/F Label | Tapemark Blocks Full Abbrev. | Tapemark | Blocks Full Abbrev.

1 -

2

3

4 .

5

6

7

8

FORM 1/1742 (6.63)

Printed In Great Britain by International Computers and Tabulators Limited, London.
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Appendix D

PUNCHING CODE

.C.T. 5 ZONE
Zone 10 11 0 1

10 10

11 11
0 0
1 A J & 1
2 B K S %
3 c L T 3
4 D M U ©)
5 E N v /
6 F o} w N
7 G P X i
8 H Q Y @
9 I R 7 3

The following characters are used in source programs -

12 8 and 4
i3 8 and 5
14 8 and 6
15 8 and 7
£ 10, 0 and 6

104 Appendix D
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Appendix E

MPL 2 SAMPLE PROGRAM

SHOPPING LIST GENERATOR

A simple domestic problem is used to illustrate stock control. A record exists for each item in the
inventory and the inventory is updated daily and a printout is obtained of such items that have fallen
below a specified minimum level. The amounts required to replenish the stock, the item and quantity
cost and the total cost are also printed out at this stage. A periodic printout (in this example the
period chosen is weekly i.e. each Saturday) is obtained stating the position of each stock item and

the requirements, cost and total cost for bringing the store to its maximum holding.

The current level of the store cupboard is recorded on magnetic tape in blocks of five records, each
nine words long. The format of a record is:

Word 1 Record length in digits 1 to 3

Word 2 Present level of stock (number of units)
Word 3 Optimum level of stock

Word 4 Minimum level of stock

Words 5 and 6 Zones and numerics of name of article. The numerics are used as a key
to sort the records.

Words 7 and 8 Zones and numerics of units in which the article is measured.
Word 9 Price of one unit of the article.

Cards presented have a designation number in column 80. The first card is the date card with des-
ignation 5. The day of the week is punched in columns 1 to 12. If theday is a weekday (i.e.notSaturday),
the cards which follow have a designation 2; these are updating cards and have the format:

Columns 1 to 12 Name of article
Columns 13 to 15 Change in stock level

If an item is removed from the store cupboard this negative quantity is represented by a 10 over
-punching in column 13. The cards, sorted by the key word, are fed into the computer and files are
updated. Should any of the alterations cause a stock level to fall below the minimum, the order quantity
required to reach optimum level is calculated and a shopping list is printed out. A total cost is accum-
ulated and printed out at the end of the run.

On a Saturday, several types of cards may be presented. These are:
Designation 1 (Column 80) Insert a record
Columns 1 to 12 Name
13 to 15 Optimum level
16 to 18 Minimum level
19 to 21 Present level
22 to 33 Units
40 to 44 Price

Appendix E 105




Designation 2 (Column 80)
Designation 3 (Column 80)
Designation 4 (Column 80)

Columns 1 to 12

Update a record. (Format as for a weekday.)
Amend a record. (Forma:t as for inserting a record.)
Delete a record.

Name

Every record on the file is examined and is brought up to optimum level.

The sample program described above is illustrated by the following Figures:

Figure 6 Flowchart

Figures 7(a) to 7(b) MPL 2 Program

Figure 8 List of data names

Figure 9 Sample printout of MPL 2 program
Figure 10 Sample printout of data names

Figure 11 Sample printout of sector header card
Figure 12 Sample printout of daily statement
Figure 13 Printout of object program.
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v

Write end

to
Output File

Yes

Total zero?

Calculate and
print total line.

Define files
and records

v

Set up constants
and heading

}

Read
1 card

A
STOP
Print
heading
L Yes No
> v % 5 =( c¢f SATURDAY
Read a card|
Store des.
Read End Condition
a record
End Condition
‘ R
. Yes
Does it
P>

Is it
greater ?

match card? /

print line.

Calculate and

Write away record.

]

Write ¢

record

— I

Amend

<

Update
record

Delete

'2' Update

Appendix E

Figure 6:

Read
a record

Update record. Write
Calculate and record
print line. away
Write P
record
away

SHOPPING LIST GENERATOR FLOWCHART
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N/
I.C.T. MNEMONIC PROGRAMMING LANGUAGE - 1300 SERIES
PROGRAM SHEET
TITLE SHOPPING LIST GENERATOR DATE 29 |/ 5 /64
PROGRAMMER D.D. SHEET No. 1/ 8
PROG. THIS CARD [NEXT CARD
No. SEQUENCE | SEQUENCE | F OPERAND LINE NARRATIVE LABEL
NUMBER NUMBER
7l7 | Io | b1 L 1 1 1 \O 1 o
Ylo,3, | . 212]| Define 2 files
O|F I ,L E A]3]| Input
IOI Ili'l6 4
9|F, 1 L ,E B} 5| Output
O, 4 6| ¢| Dovble Write Area
% 3,2, , 1 7
F I L E A} 8| Redefine file A as
R,E,C, A}9| record A
AN |9 10 -’
1w, e,R,D,s|!
i pIRIEJSIT 12
bzl 1] 2ltler T imf!
1M 1 N T M2
2N AMEA}3
2|u NI T ,5}4
f|PR,I C £I5
Y| 2, | 118] Define record C
R.EC, ¢c}7
T, . 918
i|w, &R D Cl?®
1|P,R,E,s,Cl10
1P T M Ci!
1M, I N M, CJ"
7,70 . 2]  ,3[2[n,AmMEC]!
2|u N T T ,Cf2
1P R, c,C &3
Fl | 4§ *| Set MeD =
WM, eD, , |5 et
Y| . . 116]|Set volues for
bk |H E A D, 1] 7] heading
L2 IS B
HE AD}?®
412 ,3,3,3,2(10
3|2, |, 3,21
218, 6,7,7,90412
FORM 1/1704 (7.63)
Printed in Great Britain by i C 1 and T Limited, London.

Figure 7(a): MPL 2 PROGRAM

(79" 8)681¢
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1.C.T. MNEMONIC PROGRAMMING LANGUAGE - 1300 SERIES -

PROGRAM SHEET

Appendix E

TITLE SHOPPING LIST GENERATOR DATE 29 | 5 /64
PROGRAMMER D.D. SHEET No. 2/ 8
PROG. THIS CARD |NEXT CARD EI
No. SEQUENCE | SEQUENCE | F OPERAND LIN NARRATIVE LABEL
NUMBER NUMBER
7,7 .3, 45|17, . 3911
i, |2
1 i I lo 3
2' 3I L 1 | 4
1 1 L |0 5
L 1 ') 1 11 6 1
R| 80, 1017|Read a card
L 9,908 |gote 99 if last card.
Kl . ., 58% cfdes=5
Jlo,4, | |2f10
B| 2,2 2 0O} Stop. Wrong designation
Ly, , , 2812 2
17,70, 4] , ,5[r[1, | | 1] 1][Read doy card
olpaT,E, |2
olo,1 1,2, |3
PI3,1,2, |2 4| Print heading
O|H E,AD 1|5
2. 0.1 4 6
opaAaTE, 17
00,9, |8
VI |, 11 ?]Set upnumerics of
w,8,0,0, j10 SATURDAY
21,3, 4,9 44"
1 8’ , ] , 12
2zl 5] elumen, , |1
F DIA }T }EI 2
Kw s oo, 1|3
J|lo,1, 2,04 |Goto 20 ifitis SATURDAY
[ ] 3
IR| 8,0, 1]l ¢|Read a card
L. .9.947
K . i 3 g2)8 if designation = 2
Jloot, . 4f°
) 2,2 2 O}f10/Stop. Wrong designation
Ll o 4 4
@| ., |, ,3,2112|Go to Read Des 2 cavd S/R
FORM 1/1704 (7.63)
Printed in Great Britain by i C and T Limited, London.
Figure 7(b)
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR

DATE 29 / 5

164

PROGRAMMER D. D.

SHEET No. 3/ 8

PROG.
Ne.

THIS CARD [NEXT CARD
SEQUENCE | SEQUENCE | F OPERAND
NUMBER NUMBER

LLINE| NARRATIVE

LABEL

7.7

,_
[
z
=

l6 | I7

n, Read vecord A

Compare key words

z|uzluln
m
o
>
VW o | N~ AW

Jump if equal

-
o

Write record away

> oo [0

7(')‘

P A | &S T T
om~0|Z|IX|Z|X ™|~
omim|~ > ¢ > ¢ mx

o
S

Loop to read next record

7.7 |

17i L |8

Update the record

Jump if above minimum

® |9 |x|miz|mirje

0 |dY X |v
» | |-
m
o
"_,
(- IR NI . N IV, T B N PV I S

Go to S/R to calculate amd erint

-

w
RS
-
w

S|

Write record away

-
for

-
N

Go to read next card.

7.7

8l . 9

Lost card read

99

[ ]

Read record A

Write record A

Ie)

+\u
NEIEREIE

Loop until end of file

End of file

38

%28 Write end to file B

wl o Nlon|n| M| wiN] =

Jump to end.

—
o

-
=

N

FORM 1/1704 (7.63)

Printed in Great Britzin by International Computers and Tabulators Limited, London.

Figure 7(c)
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1.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES -

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR

DATE29 | 5

164

PROGRAMMER D.D.

SHEET No. 4 /8

Appendix E

sRoG. | THIS CARD [NEXT CARD
No. | SEQUENCE | SEQUENCE | F OPERAND LINE NARRATIVE LABEL
NUMBER | NUMBER
7,7 , ,9| ;10| | 20f" SATURDAY 20
R| ,8,0, ., 112]|Read a card
Lo.9.8)3
W|b E, s, , [|l#|Store designation
R 1 L 1 L l1 5
O|N,A M E,C 6| Read name
o2 7
NERERIL 24
51,4, 8,71 9|Read a record
R, E,C, Aj10
“lm, e D, | N
FINNAME ALR
|7|7| 1.0 (11 '/#M.G“DJ I E
K|N,A M, E Cll?|Compare key words
Jlo1, ,2,2)3
J|o,3, 2 3] 4|If insert
Jjo,0, 2 4]5|Go to §/R
J|0,0, 2 1] 8|Return to read a record
L ., 2 2]} 7 |Delete, update or amend 22
Fpbes, |8
K| ; 4 « 2179
J|o, 1, 2 5019 Jump if Update
k| ., 3fn
J|o,1, 2,612 Jump if Amend
Lzl v valkl o, 4]
Jlo, 1, 2,702 |Tump if Delete
M| 2,2 2 0F 3|Stop. Wrong designation
L] |, 2 7] 4| Delete 27
J|0,0, 2,0} 5|Gotloread next card
L| ., 2 6]¢% Amend 26
J|0,0, 3,37 |Gotoreadcard &write record
J|o,0, 2 0] 8|Gotoread nextcard
L| , | .2.5]9|update 25
@| , |, 3. 2]10Go to S/R
LI NK J1
FIAMO UNITR
FORM 1/1704 (7.63)
Printed in Great Britain by i Ce Limited, London.
Figure 7(d)
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR

DATE 29/ &

164

PROGRAMMER D.D.

SHEET No. 5/ 8

PROG. THIS CARD |NEXT CARD
No. SEQUENCE | SEQUENCE | F OPERAND LINE| NARRATIVE LABEL
NUMBER NUMBER
7,70 ,1,2] ,1,3|AlP R, E;s. TI'
J|0,0, 2 4§2|Go to write record
J|0,0, 2,0}3|Loop to read next card
L| , |, ,2,3]*|Insert a record 23
F DIE.ISI 1 5
K| . . |, j1168]|cf designation =1
Jlo1, 2,817
@| 2,2 2 0] 8|Stop. Wrong designation
Ll , [ 2.8]° 28
J|0,0, 3,3[19Go to read card
J|0, 0, 2 4}1|Go to write record
J 0,0, ,2,0]12|Loop to read next card
17,70 1,3 ,1,4/L] | 331" |Read card S/R 33
Y L IL'I’! B
W,S 1,1, §3|Set link in WS 11
R4, , , 514
1|¢,P T MClS
ol1,3, /3, 6
fM, I, NMC|7
olt, 6, 3 |8
1|PR,E S C}?°
ol1,9, 3, |
Qlu NI, T, cf"
Ol2,2,4,2, |1
lz7l 1.4l 1.5/p r,cc. 2]’
Ol4,0, 5, |2
V| |, V] 3]|Set up size of record
weRrRDcl?
!9! 1 1 5
L 1 1 ! lo 6
3/4115J .51 7 |Write vecord C away
R E C, ,c|fs
Y| | 0,0 &} % Jump to link
w, s 4,4, f10
i 1 1 1 "
| | | | 12

Printed in Great Britain by

FORM 1/1704 (7.63)

Limited, London.

Figure 7(e)
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES -

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR DATE 29/ 5 /64
PROGRAMMER D.D. SHEET No. 67/ 8
PROG. THIS CARD [NEXT CARD
N, SEQUENCE | SEQUENCE | F OPERAND LINE] NARRATIVE LABEL
i NUMBER NUMBER
7,70 1,5 ;1,6lL] 2 401 Write record S/R 24
w, s, 1.1, |3
@ |, | 4,0]*| Go to calculate and
L,I,N K, |5]eprint line.
% 1 B, | 5] ¢]| Write away record A
R IE ICI IA 7
Y| , .00 4]8[Go to link.
W,S, 1,1, 9
Ll , |, ,9,8]1]Last card reached. 98
%1 A 8 70" Read a record.
R,E,C, ,Aj12
7,71 1,6/ ,1,7]T]o,0, 2,4]'|Go to write away
[ J |00, ,9,8]2|Loop toread next record
L| . 8 713|End of file reached 87
%2, B, ., | 4|Write end to file B
J|0, 0, 5 0]5|Tump toend.
ki i 1 L 6
7
8
1 SRS
1 1 1 L 4
| | | 1 10
11
| I
&k ik 1! L 12
(R 1
L 1 L il L L 1
1 1 1 1 2
1 1 | 3
1 1 1 1 4
1 1 1 L 5
- 1 1 1 6
7
1 1 ) x
1 ] I 8
L 1 1 1 9
1 1 1 10
11
L L 1 1
12

| | L

L
FORM 1/1704 (7.63)

Printed in Great Britain by International Computers and Tabulators Limited, London.
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR DATE 29 /| 5 |64
PROGRAMMER D.D. SHEET No. 7/8
PROG. THIS CARD [NEXT CARD
e, SEQUENCE | SEQUENCE | F OPERAND LINE| NARRATIVE LABEL
NUMBER NUMBER
7,7 ;1,71 ,1,8|t |1, 3,2]"|Read updating card S/R | 32
R|1, | | 2]2
ON,A,MlEJC 3
]111121 4
1A M,e U NS
1,3,0,3 4]¢
Y . 0.0 447 Jump to link
LI NK, |8
L| | | 4 0] ?|Calculate and print 40
Fle,P, T, I M|j10
QP RE ST
WIQ,T,Yy, , |1
17,71 1,81 1. 9]x|P R,1,c £} "|Calculate cost
w|C &5 T £)?
JIO. 1, 4,118
V ! 1 1 \2 4
w. s, 01, |3
1 1 40 6 ]
BT -
P i 08
1 L |8 9|
P|3,0,3, ,6[]19 Print line
OIN A ME A"
0/2,0,1,2, |1
17,70 1.9 20lt]leT,y, . !
0|3,6,0,3,1]2
olu N, 1, T 53
0l4, 01,2, |*
ow,s, 0,1, |5
(0|5 30,1, |[¢
i0|P R.I . C£|7
o|550,8,118
io|lc, .5, T £1°9
0|7,0,0,8,1]1
F CIOISIT¥£ 1
A|T o, T L £112|Accumulate total

FORM 1/1704 (7.63)

Printed in Great Britain by International Computers and Tabulators Limited, London.

Figure 7(g)
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE- 1300 SERIES -

PROGRAM SHEET

TITLE SHOPPING LIST GENERATOR

DATE 29/ 5

164

PROGRAMMER D, D.

SHEET No. 8/ 8

THIS CARD |[NEXT CARD

PRﬁf‘ SEQUENCE | SEQUENCE | F OPERAND LINE] NARRATIVE LABEL
) NUMBER NUMBER
7,70 2,0 2.1 4]t [l
Y| |, 0,0 4?2 Jump to link.
L, I NK, 3
L, |, 50]"4 50
clte 17,L £S5
Jlo,v, 5,16
Vv L . . 4} 7|Set up heading
H,E,A D 2)8
413, 4,23, |°
12,4, 3,2)10
316,3,1,3, 1
15I7l715 12
Lzl 2] | [3]2,2,4,4,3]"
2 Il I 1 L B
504.9,3,4,9)3
5 1 1 1 1 4
P|3,0,6, 2] 5] Print total time
OlH,E A D 2}6
ol2 01,9 17
0|7 o T L £]8
©|7,0,0,8.11°
L, | 5.1]10 59
BE|1,3,3,3 2]1|Stop. with rynouvt
L|B E, , 12| End of program .
e o f
1 1 I 2
1 1 | ] 3
N E
1 1 | 5
1 1 1 1 6
L 7
} 8
N E
L o
1 1 1 1 11
12

FORM 1/1704 (7.63)

Printed in Great Britain by International Computers and Tabulators Limited, London.
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I.C.T. MNEMONIC PROGRAMMING LANGUAGE - 1300 SERIES

RECORD

OF DATA NAMES

TITLE SHOPPING LIST GENERATOR

DATE 29 | 5 |64

PROGRAMMER

D. D.

PROGRAM
No.

77

SHEET
No. 111

DATA
NAME

REMARKS

No. OF
ORDS|

DATA
NAME

No. OF

REMARKS onos

FILEA

Input

L8

L1

FILESB

ool B

Output,double write area

L8

REC A

Redefines FILEA

3
W &RD,S

PREST

bkl e |

GKPITII IM

M, I NI M

> Redefine REC A

N,AME A

UNIT,S

PRICE

-

R.EC, C|

S
W eR,D,C

P RESC

&P TMC

Redefine REC C

M, I NM,C

N AME C

unNI T C

PRCCE

M IGJQI 1

=1

HEAD1

SHOPPING LIST

DATE,

LI NK

Link word

AMSUN

Signed before

DES, |

QITIYI !

Ces T

Tl-e'lTiL If

HEAD?2

TOTAL EXPENDITURE

Lol b

Y o |
FORM 1/1705 (7.63)

Printed in Great Britain by International Computers and Tabulators Limited, London.

Figure 8:

LIST OF DATA NAMES
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