Example Consider a program which requires the use of the following general purpose routines:

{a) A card read subroutine which stores the card image (i.e. successive sets of 6 columns in

consecutive words of I.A.S.) under R.R.N.3.

{b) A distribution routine which distributes a card image held under R.R.N.3 into a form

suitable for processing, the distributed information being stored under R.R.N.4.
(c) A print routine which prints information held under R.R.N.3 and takes the current sprag

number from word 0 block 4.

Confusion can be avoided if the user allocates his own block numbers for the various sets of
information. Suppose that the program is written and relativizer control words set at the head of

the program assuming the following:
(a) The information from cards is stored as a card image in R.R.N.10,
(b) This information is distributed from R.R.N.10 into R.R.N,11 ready for processing.

(c) The information is processed in R.R.N.11 and is distributed into R.R.N.12 (commencing

at word 1) ready for printing.

(d) The current sprag number is placed in word 0 block 12. The print routine prints the
results from words 1, 2...... block 12 taking the sprag number from word 0 block 12.

In order that the general purpose routines should operate on the correct data it is necessary to

include relativizer control words immediately before the cards for these routines.

Thus, the control word

D] T A R
Rl _._|..@000 |10
0000 | 2

should be included in the program pack immediately before the cards for the card read subroutine,

the control words

D F A R

Rl ___|.0000 | /_
00a0 3

R|___|09099 |/2
0000 | 4

should be included in the program pack immediately before the cards for the distribution routine,
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and the control words

D] F A R
Rl ___|.000r__| 12
ooo/ 3
R|.__|.0000 _|/2
0000 4

should be included in the program pack immediately before the cards for the print subroutine.

Relativizer cards included in this way must, of course, be numbered so that they pass the
Initial Orders sequence check. Subroutinesavailable{rom theI.C.T Libraryhave relativizer control
words included at their head for all relativizers used by the routine. These relativizer cards have
card numbers already punched but the relativizer setting columns are left blank for the user to
include his own settings. The I.A.S. and drum address columns of the block relativizer word(s)

should also be punched by the user.

To avoid possible errors, general purpose routines should be included inthe program pack after
the other program blocks. Hence, in the example given, if block 4 were being used by the main
program, relativizer 4 should not be set to the same addresses as relativizer 10 untilall main program

references to R.R.N.4 have been read and converted to absolute form.

All library routines use R.R.N.1 as a temporary storage area. When using several such
routines, therefore, it is sufficient to allow space under R.R.N.1 for the largest temporary storage
requirement of the routines being used. Care should be taken, however, that intermediate results
are not stored in R.R.N.1 by the main program in words where they will be destroyed by one of

the subroutines.

RESTART PROCEDURES 4.8

When a program makes a test and discovers that an error condition has arisen, the computer
should be stopped with an identifying number in the address part of the stop instruction which is
displayed in CR3. By means of this informationthe operator can diagnose the type of error condition

which has arisen, and take the necessary action to restart the program.

It should normally be possible to continue with the program once the necessary error procedure
has been carried out. For example, if an error is found in the data it might be possible, when the
computer is restarted, to enter an error routine which prints out a statement that the set of data is
not correct. When this has been done the program can continue to read and process the next

set of data.

3165(2.64) Part 4 317




Thereare some errors which may arise after which itis not possible to continue with the program
because information recorded in the machine may be incorrect. Before continuing the processing,
therefore, it isnecessaryto returnto anearlier stage inthe programandre-create this information.
For a small program this would mean completely re-running the program. For programs which
run for a long time, however, it is necessary to have restart points to which a return can be made
if necessary. Restart points should be included at least once every half hour in the program
running time. The program must be written so that when a return is made to the previous restart

point any accumulations are set to their original value at that point in the program.

Restarts following I.A.S. and Drum Parity Error Stops 4.8.1

If an ILA.S. parity error occurs, a return should always be made to the previous restart point.
When a word is transferred from ILA.S. to Register A an automatic parity check is carried out and
indicator 06 is set if an error is detected. Parity bits are then regenerated and the word is stored
back in its original location in I,A.S. This means that, if a further attempt is made to effect the
transfer from I.A.S., the parity will be correct although the word itself is incorrect. To avoid

errors, therefore, a return should be made to the previous restart point.

There are standard routines available for testing drum parity and it is recommended that these
should be used. By retaining such routines permanently inI1.A.S. and using them for all drum transfers
certain programming difficulties can be overcome. The drum transfer is supplied to the routine as
a parameter and it is obeyed as part of the subroutine. This makes it possible for a drum transfer
instruction to cause itself to be overwritten, the instruction being preserved in the subroutine if it

becomes necessary to repeat the transfer.

If a drum parity error occurs then the computer is brought to a stop; restart causes another
transfer attempt to be made. When adrum parity erroris detected this implies thata transfer error
has occurred either in the current transfer or when the information was previously recorded on the
drum. In the former case, unless thereis a serious mechanical fault, the error should be corrected
when another attempt is made. I the error is persistent then, either there is a mechanical fault
or the transfer error occurred on writing to the drum. In either case a return should be made to

the previous restart point.

PROGRAM TESTING 4.9

When a program has been written and thoroughly checked it is necessary to test it by running
it on the computer. In order to test a program it is necessary to create (or obtain) sample data.
In addition, particularly when testing a subroutine or a section of a large program, it may'be
necessary to write a special test program to act as a control routine for the program under test.
The control routine would, for example, position the input data correctly and ensure that the
programmed indicators were in the required states. The test data and programs should be such

that every possible sequence of executing the instructions is tested including the error procedures.
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For a large program it is advisable to carry out testing in stages. This enables errors to be
more quickly located since they are confined to certain sections of the calculation. The testing of

a large program can be achieved by one of the following methods:

(a2) Divide the program into sections and test each section individually. When the sections have
all been tested combine them and re-test as a complete program.

(b) Divide the program into sections. Testthefirst sectionand then combine it with the second
section. Test these sections and then combine with the third section. Continue until the
complete program has been assembled and tested.

(c) Assemble the whole program initially but start by using data which test only part of the

program. Gradually include in the tests sufficient data to cover all conditions.

When a program is ready to be tested it should be punched into program cards. The punched
cards should be interpreted so that they can be quickly checked for punching errors. The pack
should then be run with the Validity Check subroutine to detect invalid instructions. Data cards
should also be punched and checkedand placedat the end of the program pack. The assembled pack
should be accompanied by an operators' instruction sheet and sent to the machine room. If any print
-outs are required of the ILA.S., drum or magnetic-tape storage, these should be specified on the
operators' instruction sheet. The program pack willbe returnedwith anindication of whether or not
the final stop was reached. If the final stop was not reached then a console log is returned with
the pack which contains details of the error and the contents of the registers and states of indicators
as displayed on the console when the computer stopped. The states of the Mill, overflow and
program indicators and the contents of Registers B and C are not included on the console log since

they are given at the head of the I.A.S. or drum print-out.

The information provided on the console log should, together with the print-outs of storage, norm-
ally be sufficientfor the programmer to locate his error. Whenone error hasbeen found it is a good
practice to examine the print-outs to determine whether, discounting that error, the program has
operatedcorrectly. Machine time canbe saved and the program proved more quickly if several errors
can be corrected for one run on the machine. There are several general purpose routines available

which canbe usedas aids toprogram testing. These are describedin Part 5 under Diagnostic.Routines.

During program testing it isvery oftennecessary toalter or re-write sections of the program.
It should be noted that if a block is lengthened some relativizer settings may need to be altered.
Any alterations should be recorded on the program sheets so that the latter provide anup-to-date
copy of the program. Care should be taken during re-writing to ensure that altering the positions

of instructions does not lead to further errors. Particular care should be taken where:

(a) There is a jump to a program word from another part of the program.

(b) Reference is made to a word by an instruction in another block; for example where a
constant held in one block is used by another.

(c) Where instructions are used whose effect depends on their positions in the first or second

half of a word. This is particularly true of a 41 instruction.
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TIMING A PROGRAM 4.10

It is often necessary to calculate the exacttime which a piece of program is going to take when
it is run on the computer. This is particularly necessary for a general purpose routine or a piece
of program which is to be time-sharedwith the card reader or card punch. It is evident that such
timings cannot be observed on the computer, since the times involved are much too small to be
accurately measured. The times must thereforebe estimated by a summation of the times involved
inthe execution of the instructions which constitute the program, together withthe timefor the change

of control between program words.

The execution {ime for a section of program consisting of a straightforward sequence of

instructions can be easily assessed as follows:

{a) Sum theinstructiontimes for the instructions which constitute the program. Allow 12 micro-

seconds for an unsuccessful indicator test but add nothing for a successful indicator test.

(b) Add 12n microseconds where n is the number of words constituting the second of program.
This in effect allows 12 microseconds for each control change, whether it is programmed

or occurs automatically between consecutive program words.

Example I D[ F A R
TR R
3 | oooo 5
37| oooo
12 RS Pl ik, N _'5_-_
42 | ooot 3
57| ooo/
/3 e B e S

Z | oooZ | 5

 |-|#2| o000 | 1

4| /8 | oole 1=
61 | cooo /

E e e B
42 | 0000 {

Suppose first that indicator 18 is set. The time can be assessed as follows:

45 instruction (3 words transferred) 78 ps
37 instruction 21 ps
62 instruction 21 ps
57 instruction 17 ps
62 instruction 21 ps
42 instruction 21 ps
Successful indicator test -
12 x number of words obeyed 48 ps
TOTAL TIME 227 ps
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If indicator 18 is unset the times are as follows:

45 instruction (3 words transferred) 78 ps
37 instruction 21l ps
62 instruction . 21 ps
57 instruction 17 ps
62 instruction 21 ns
42 instruction 21 ps
Unsuccessful indicator test 12 ps
61 instruction 21 ps
42 instruction 21 nps
12 x number of words obeyed 60 ps

TOTAL TIME | 293 ps

It should be noted that these times include the control jump to the next word of program. When

timing a subroutine the link should be counted as one of the words constituting the program.

Timing becomes slightly more difficult when the program branches into several alternative
paths or when a section of program forms a loop and is obeyed several times. The best method is

to use the flowchart as a guide and to divide the flowchart into sections for timing purposes.

Example ;
T — Section 1
Calculation
Section 2

<0 >0

1 Test Result I
r :0 1

Calculate l l Calculate l | Calculate [

Section 3

Store Result.
Set Counter = 10

i Section 4

Calculate,
Subtract One
from Counter

>0

Test Counter

=0
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Suppose that it is known that the entire calculation istobe performed18 times and that of these,
eight correspond to the case <0, seven tothe case = 0 and three to the case >0 in section two. The

complete time can then be assessed as follows:

(a) The time for the program corresponding to section 1 can be assessed. This is multiplied

by 18,

(b) The time for each of the three branches can be calculated. The 12 microseconds for an
unsuccessful test instruction should be included where appropriate. The times for the

three branches are multiplied by 8, 7 and 3 respectively.
(c) Thetime for the program corresponding tosection 3 isassessed. This is multiplied by 18.

(d) The time for the program corresponding to section 4 is assessed and is multiplied by 10

because the loop is obeyed 10 times. This time is then multiplied by 18.
(e) All the times are summed.

It is not always possible to give an exact time for a piece of program. The program paths
followed may depend on the data values and the calculation may contain instructions such as multi-
plication or drum transfers which donot take a fixed time. In suchcasesaverage and/or maximum
times should be estimated. For ageneral purpose routine the average and maximum timings should
be quoted. Whena program istobe time-sharedwitha printor punchprogram the maximum timings
should be calculated since itis necessary that inall cases the program shouldbe withinthe permitted

time available.

For a general purpose routine, it is often helpful to expressthe timingas a formula when exact
times cannot be given. The variables in theformula may be dependent on the data or on parameters
which are given to the routine. For example, the timing for a division routine might depend on the
number of decimal places requiredin the result. This mighthe givento the routine as a parameter.
A typical example of timings given by formulae are those for the sorting routines. These are
expressed in terms of two variables, the number of words in a record and the number of records

to be sorted.

When timing a large program it is not normally necessary to consider the time for each
instruction. The operational speed is normally governed by the peripheral units and a time assess-
ment can be made by considering the speed at which these will be working. Alternatively a time

can be obtained by timing the program on the computer for a small amount of data.

DOCUMENTATION 4.11

It is essential that, once a program has been written and tested, it is preserved not merely as
a pack of cards but as a completely documented piece of work., The documentation should be such
thatit contains complete instructionsfor using the routine. Sufficient information should be included
for a different programmer to be able to understand the program if it becomes necessary to amend

it at a later date. The documentation should include the following details where appropriate:
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Specification - A short description giving details of what the routine does and how to use it. In

the case of a general purpose subroutine, this should conform to the standard layout.
Description - Any further description not included in the specifieation.

Flowcharts - Complete flowcharts using standard symbols. For large jobs these should be cross

-referenced with the program sheets.

Input and Output Layouts - Planning charts showing the input and output card layouts and the
printed output layout.

Storage Charts - Charts showing the I.A.S. and drum storage allocation.

Program Sheets - Program sheets for the entire program complete with narrative. Program

sheets for the test program should also be included.

Program Cards - Complete pack of program cards correctly numbered for Initial Orders

sequence check.
Test Data and Test Program - Cards for test program and data.
Operating Instructions - Complete instructions including action on error stops.

Sample Print- and Punch-outs - Sample results for the program when run with the test program.

AN EXAMPLE OF A CODED PROGRAM 4.12

Introduction 4.12.1

The accompanying program is an example of a weekly P.A.Y.E. calculation and should be regarded
purely as a specimen piece of program and not as the standard method of P.A.Y.E. calculation
which will normally be used. For the sake of simplicity, no subroutines or modification techniques
have been used; therefore, this program requires considerably more than the minimum possible
number of instructions. The program is only intended to demonstrate the use of the functions and

indicators described earlier in this manual.

The following is a summary of the calculations involved.

Factors Maximum Value 4.12.2
Week No. 52

Week 1 designation (1 = Week 1 case; 0 = normal)

Number of holiday weeks 9

Week 1 Free Pay g 089.19. 0.

Gross Wage Brought Forward £9,999. 19. 11.

Gross Wage this week £ 99.19, 11,

Tax brought forward £ 999.19. 0.

Total Deductions £ 99.19. 11.
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Results Maximum Value 4.12.3

Gross Wage carried forward £9,999. 19. 11

Tax carried forward £ 999.19. 0

Tax this week £ 99.19. 0

Tax Deduction/Refund designation (1 = Refund, 0 = Deduction)

Net Wage £ 99.19.11.

Calculations 4.12.4

(a) Gross Wage + Gross brought forward = Gross carried forward.

(b) Calculation of Tax carried forward as follows:-
If Week 1 case:- 1 +number of holiday weeks = 'Tax Week Number'.
1f notWeek1 case:- Week No. + number of holiday weeks = 'Tax Week No.' SetIndicator 10.
Week 1 Free Pay x '"Tax Week Number' = Tax Free pay to date.
If Week 1 case:- Gross Wage - Tax free pay to date = Net Taxable Income.
If not Week 1 case:- Gross carried forward - Tax free pay to date = Net Taxable Income.
From Net Taxable Income calculate Tax to date carriedforward (for explanation of P.A.Y E.

calculation, see section 4.12.5).
(c) Tax carried forward - Tax brought forward = Tax this week (Deducted or Refund).

(d) Gross Wage T Tax this week - Total Deduction = Net Wage.

P.A.Y.E. Calculation 4.12.5

The method of deriving Tax carried forwardfollowing the calculation of the Net Taxable Income
is explainedin detail below. For the sake of simplicity the 'Tax Week Number' of Section 4.12.4 will
be referred toas week number, and in all references to tax it shouldbe noted that this will actually
be 'tax this week' in the case of employees being taxed on a Week 1 basis, and 'tax carried forward'

in all other cases. Net Taxable Income is abbreviated to N.T.I.
Certain assumptions are made regarding Earned Income Allowance, rates of taxetc., as follows:-

Earned Income Allowance is assumed to be at the rate of 3ths of the N.T.I., andin the specimen
program it isassumedthat no employee has a N.T.I. of over £4, 005 so thatit is unnecessary to allow
for the reduction of the Earned Income Allowance to ith of the N.T.L whenthe latter exceeds £4, 005,

Over the whole year, it is assumed that, after deduction of Earned Income Allowance, the first
£60 of the N.T.L is taxed at 1/9d in the £, the next £150 at 4/3d in the £, the next £150 at 6/3d
in the €, and the remainder at 7/9d in the £. At any given week, the £60 and the two £150 ranges
will be the proportionate amounts up to and including that week, so that, at any week x, the ranges

will be:-

£260x § £150x 5 £150x
52 52 52
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The following is a summary of the sequence of operations involved in the P.A.Y.E. calculation

in the specimen program:-

(a) If the N,T.I. is negative or zero, the computer is programmed to ignore the whole of the

tax calculation so that the result will be zero.
If the N,T.I. is positive, then:-

(b) Tax payable at1/9din the £ iscalculated by multiplying the whole of the N.T.I. by 0.06808,
which is derived as follows:-
1§

7
— x— = 0.06806 approximately.
20 9 . v

Thus the }ths Earned Income Allowance is automatically taken into account.

(c) The £60 range factor is deducted from the N, T.I. This is calculated as follows:
at Week 1 the amount to be deducted will be
£60 9

X~ = £1-9-8.044 approximately.
59 "7 9]8) y

The reason for increasing the proportionate £60 range, i.e. 2 by }ths is thefactthat
Zths Earned Income Allowance has not been deducted from the N.T.I. and therefore the
factor deducted must be increased proportionately while the tax-rate decimal (e.g. 0.06806
in (b) above) is correspondingly reduced by multiplying by 1 Therefore, at Week x, the
factor to be deducted from the N.T.L is found by multiplying £1-9-8.044 by the Week

Number Xx.

(d) Following subtraction of the appropriate £60 range factor, the computer tests whether or
not the result is nfégative; if it is negative, no tax is due at the higher rates and there is an
automatic jump to the end of the tax calculations. If the result is positive (or zero), the
remainder of the N.T.I. is taxed at a further 2/6d in the £ by multiplying by .09722, which

is derived as follows:-

2% 7
— x— = 0.09722 approximately.
20 <9 pp y

Again the ths Earned Income Allowance is automatically allowed for, and the resulting
amount of tax is added on to the tax calculated in (b) above.

(e) The first £150 range factor is deducted from the N.T.I. This is calculated in a similar

manner to the £60 range factor in (c) above, the amount at Week 1 being:-

£150
52

x; = £3-14-2,11 approximately.

This will be multiplied by the Week Number to give the appropriate factor to be deducted at

the given week.
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(g

(h)

(i)

Timing

Following subtraction of the first £150 range factor from the N.T.I. the computer goes into
the same routine as that described in(d)at a further 2/-in the £ by multiplying by 0.07778,

which is derived as follows:-

2 7
e x—é- = 0.07778 approximately.

The second £150 range factor is then deducted from the N,T.I., the amount being the same

as in (e) on the previous page.

Following subtraction of the second £150 range factor from the N.T.I. the computer goés
into the same routine as in (d) above, except that the remainder of the N,T.I. if any, is now

taxed at a further 1/6d in the £ by multiplying by 0.05833, which is derived as follows:-

w
~

| =3

= 0.05833 approximately.

Mll—*
o | -

In effect, therefore, the remainder of the N.T.I., if any, has been taxed at 7/9d in the €,
being taxed at 1/9din the £ in (b) above; a further 2/6din the £ in (d); afurther 2/-in (f),
and a further 1/6d in (h).

The application tothe N.T.I. of the various taxrates has now been completed, the resulting
amount of tax representing the Tax to date carriedforwardin normalcases, i.e. those being
taxed on an accumulative basis, and Tax this week in the case of employeesbeing taxed on
a Week 1basis. Therefore, the computer now tests whether or not indicator 10 is set; if
it is unset, indicatinga Week 1 case, Tax broughtforwardis added to Tax this week to give
Tax carried forward for all cases, Week 1 or normal, and Tax this week can then be

calculated (see Section 4.12.4).

4.12.6

The total time required for the program willbe very variable, depending on the size of the Net

Taxable Income, the minimum being the case where the Net Taxable Income is zero or negative,

in which case the computer skips over instructions 11-37 inclusive (see Figure 46), and the time

required will be about 1 millisecond. On the other hand, whenthe Net Taxable Income is sufficiently

large for tax to be paid at the highest rate, i.e. 7/9d in the £, the time required will be about

6 milliseconds.
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Unset Indicator 10

#1 Week 1 Case =1 (Week 1 case)

\ Designation? /

Week No. into
Register B
Set Indicator 10

1" in
Register B

3165(2.64)

v

Add Number of holiday weeks
(if any) to give 'Tax Week No.'
Calculate Gross carried forward
and store in 0/20 for Read Out

Indicator 10?

Not set (Week 1 case)

:

Replace Gross carried
forward in Register B
with Gross Wage

Calculate Free Pay to Date and
subtract from Gross carried forward
(Week 1 = Gross Wage) to give
Net Taxable Income N.T.I.

@ (page 48)

Figure 45: FLOWCHART OF P.A.Y.E. PROGRAM
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No (> 0)

{ N.T.LEL 0?7 =

Yes (L0)

v

Round down N.T.I. by 5/-, 10/-or
£1 as per Tax Tables. Calculate
Tax at 1/9 per £ on whole of N.T.I.
and store in 3/1. Subtract £60

Week Factor from N.T.I.

Balance

R S

Zeroize N.T.I.

<0?

Calculate Tax at further 2/6 per

£ on Balance of N.T.I and store in

3/1. Subtract first £150 Week
Factor from N.T.I.

Balance

<07?

Calculate Tax at further 2/- per
£ on Balance of N.T.I and store
in 3/1. Subtract second €150 Week

Factor from N.T.L

Balance

<0?

Calculate Tax at further 1/6 per
£ onBalance of N.T.I., to give Tax
carried forward in 3/1 (if Week 1.

Tax this week).

48

Yes ( < 0)
o
Yes (< 0) "
Yes (<0) -
=

Figure 45: continued
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No

Not set (Week 1 case)

Indicator 10? |}

Set

<%

Add Tax b/f to Tax
this Week to give Tax
¢/f for all Cases

y

Subtract Tax b/f from
Tax ¢/f to give Tax
this Week (+ or -)

/ Negative ? \

Y

Transfer to 2/20 to
Store for Output

Yes

\ (Refund) /

Y

Clear Subtract from
2/20 to turn True, and
add Refund Des. into
2/20 for Output

.
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y

From Total Deductions,
Tax this Week, and Gross
Wage, calculate Net Wage and
store in 3/20 for Output

Figure 45: continued
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I.C.T COMPUTERS

1300 JOB BLOCK Ne /O
P:gg:zM RA.Y.E. (Weekly) SHEET No | /4t
SHEET PROGRAMMER :- / /
| D F A R NARRATIVE
L[ Y
g |28 B | T |Eemmthet vidieatie tisunset,
60 / g Test i Wk. /des. (Dor/ in Kegister &)
;  |#|e2|__3___| B | |4 heek /cose jumpte word3 _____
&0 o) /8 I ot blk. / case basic Week No.inio kg6
2 |Ble| 0 | z| |Hnof Keek /cose set indicator o
4| oo 3 B Jump % word 3
3 | 42| 2 _|m| |FEkrugger ey Mo Rt
2| o / Store on O/
4 |12 .o |z | |SetDecimal Bint Register=0
221 7 & Set Sterling Register = 7
Week No. X Weekl Free Fay
s |79 -3 __|B| |=szExfreepayrcere T ______
&2 i / Store on 1f]
6 |-ABL|- |8 | | Gress broughtforwacd ih Registerd
72 5 8 Add Gross This week fo give Gross Sif
7 |-|%2|..@9__|2¢| |Stereon 0f20foroutput
&| 10 q =4 {f not bleek 1 case_jumps word §
s | 1=| 5 |m| |Gl e
&| 00 q 8 Sump 73 word 9
Subtract Free Fay 7o Dale Yo grve Net
g |-{73|- L. Toxable focomé (W) __ " _______
4l o2 I B HENT = 0 jump /5 word lf
PR 0 I S 7’,’5—,’5?—53‘1 B i
4/ 00| 38 |B A
o b-|ARl_2 | 1| | Stere T Gureunded)on 2t
35 2 3 Mask 75 extract unit shillirgs and "nce
2 |--1EBL 0 43| | Sublract S from onit shillrigs and Race
37| 2 / Net 7exable le Register B
P 4 B el } _Eliminale unit shilings _________
22 2 — ok "oenf‘;?/fb S and Lence < 8/ jump
e e [
72| o | gk 5 T il sl e s

Figure 46: MAIN PROGRAM
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1.C.T COMPUTERS

1300 108 BLOCK No. [fO
£ pae finctty s
SHEET PROGRAMMER - / i
C | D F A R NARRATIVE
7 s || AR 2| | | MT troasferred back B 2/t
37 (o) / "Tax Week No!inTs Kegister 8
6 |12 | T | BB B fo05 and /05 £ pasition |
73 2 { Sublract N7. from /0 x Woek Numben
oo lE |2 || | aTin Resters
4loz| 19 B W NT- < 10 x heek No,_jump 75 word 19
i I R xR } A W 2= fox Week Mo, elipinate_yait
54 & - .if;/ﬂ/:ys oc:‘:;dpeace’ 7o complete rof-
OO I 7 S U O P20 2 7
37 o { Tax Week No.'inte Register B
30 |8 L 48] | Bleek e nit ooy peailionin Kyl
73 ! Bublvact N.T- from /6 X bieck No.
9, | Elez || | Azt kesten s
&4 02 23 [=3 IENT. < /8 5 Week No.sump 7o word 23
S 4 I } HNT 3 1o x beck No. eliminatet]__
54 & - Shillings 76 complete £/ round down
2z |-{42|.2__ |l ]| | M Crounddemn) o2t _______
37 5 13 06806 (7 /7 rate deci/mal)inls Keg- 8
N o RS || | Set Pecimat Point Register =5
29 2 [ :/_;:gf %{-" :/\; 7;: ’:’/’5‘9 rate decimel
26 || %2|__3__| 1| | Trensfer 7ax@ tfo nate 783/
37 0 ! Tax Meek No.' into Kegister 8
heek No. X Week ( Frctor
26 |-17A|__3 _|3 = Current week factor (€60 range)
75 2 1 Subtract £60 factor fom N7
" a4 28 .28 |8 M NT. < £L0 factor jump Yo word 38
37 4 /13 09722 (2/6 pate dec.) inle Reoister B
Set Decimal Foin? Register =5
2g || B|-_B__)__| |Bemanderof N7 xz[s ate deci = TEx af.
79 2 ! Further 2/6 per £
N A e P
37 o ! "Tox ek No.' into Register B
Figure 46: continued
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1.C.T COMPUTERS

1300 108 BLOCK No. /O
P:gi‘;’:zﬂ PAYE. (Neek/"’) SHEET No 3 /4
SHEET PROGRAMMER :- / /

C 1 D] F A R NARRATIVE
Ik No. x Week ! Factor
121 30 |-|70| A 1B |z cuwrest week factor (150 range)
75 Z / Sublract £1s0factor ffrom remander of N.T.
ff remainden of N.T. < f/SO-%cﬁr-/
3 |#|ce3|-28__|&| |mmerredzx T
37 7 /3 07778 (2/- ratedec.) intfo Register 8
I -7 O il Set Decimal Foint Kegrater=5_
32 Kemainder of #.7° X 2/- rafe dec.
79 4 / = Tax at further 2/- pen £.
B3| gz | |7#| 3 || |AdpmTExmsy
37 o / Tox Week No- info Register 8
/ Week No. X Week ! Factor |
34 |47\ A | B |z curcent week factor (second £150 ran]
2 / gubf‘mc‘f Second £150 facfor from
75 remainder of N.77
I remainder of N.7. < Secand £/S0 factor
35 |4|93|..38__| B | |sume P werd3zs
37| 8 13 05833 (If6 rate decimal) infs Register £
1443 24 |- 2l|_5 el St Decimal Fsint ;@;isfen =5 _
Kemainden of NT-X 1/t rate dec.
79 2 / = Tox at Lurtber i1/t pern £
37 |- L. - T . Add on o _T7ax m3ft__________
4\ 00| 38 A
Tox cff (Week I case — Tax 74 A,
35 |31 3 || |k e g T
&| 1o 40 X not Heek ! cose jump 7 word 4o
/s 4F Aok [ case Tax bfF added fo
39 || TE|- b __| 18| |Tax this week pives Tax carried Porward
41| 0o 40 8 e 78 word 4o
Tr ‘ed fBrwand
wo ezl i _|zol | EEGELAEA
biraer Tax b AT ard 7o, 9/
73 6 /8 Jax t’;fs' w:;:{‘ (‘E;Z?s ofo:.n.:"n:s) il
TR O 1L 20| | Lnsure that 2/20 szero
4| 03 43 [=3 If lax negalive (refund) fump 76 word 43
% 4z |-|#2|_2 20| |4 tax pesitive transfer 7 220
41 00 by =3 I fax posifive, jump To word4u
72 egatwe sublract £; zZ/2o
o |7 2 |ze| [ETpimgmae seeme e
76 b z20 /I Tax negative add refund ales. 1l 2/20
uu ||| || | Treoster Tax (D) o aft
37| 5 |/8 Gross this week it Register B.
Figure 46: continued
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1.C.T COMPUTERS

SE;GIBES 108 2 & i BLOCK No. /O
?A.Y.E. k
PROGRAM " (wee 7) SHEET No.4 [ &
SHEET PROGRAMMER ;- / /
C | F A R NARRATIVE
7 73 4 / Subtract lax this week
T e R e T bl it
73 7 /8 Subtract otal deductions 16 give nef wage
s || 2R3 |20 | Mt Mhge B Bfeoforoutevt

Figure 46: continued
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I.C.T COMPUTERS

SE‘E:{TES 108 PAY.E (weekly) = ONSTANTS SHDIERENE
PROGRAM SHEET No. 1/1
SHEET PROGRAMMER :- / /
C | D F A R NARRATIVE
/ 8
21 o |Pleoj.eoco | b\
a5 | 0000
, |Pleofoore \ |\ o\ ___
00| 0000
2 |P|loojooco | | | Plesk
015 | 15000
3| 3 |P|oo|oa0r | _-*3_e':_0_'_*ff_".zt’_f*_fi*’r___jI _________
09 | 8044 Week [
4 |Ploo) 0903 | €150 range factor ) Facters
4| 2110
5 |Plool ocoo | | | 47 _per week Tax rate
00 | 6806
gy| & [Almiodoe | (B uel FRo e
00 | 9722
5 |Plea| o000 | | | Z_per week Tax rate
oo | 7778
g |floo| o000 | | | He per week Tax yate
0o | 5833

Figure 47: CONSTANTS
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I.C.T COMPUTERS

1300 10B BLOCK No. {
. :gl;l&: - PA.Y.E. (weekly)- TEMPORARRY STORRGE T
SHEET PROGRAMMER :- / /
C 1 F A R NARRATIVE
0 00| Qo0 . | | GMeck Dovor v Vool foliday . . .
00 | 00XAX Weeks = '"Tax Week NVo.'
;| |oo|oeee || | Tox free prrtocere
S8 | oooo
2 00 | £6€€ [ | | Net Tawable Income unrounded later:
55 | booo rounded down and Hhen reduced by wk.fackes
3 00 [O£EE_ [ | | Taxcff (Week lcase - Tax this week) |
S5 | oooo Accumulated dar/}zg prograem;
L (09 |TDEE_| | | Tax Hhisweek(Z)
55 | cooo

Figure 48: TEMPORARY STORAGE
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I.C.T COMPUTERS

sé:lnloss R RRY.E (weekly)- ivPuT e 7 i
PROGRAM . SHEET No. /1
SHEET PROGRAMMER:- / /
C 1 D F A R NARRATIVE

o |-|eo| o000 | | | Basic Neek Mumber
00 | 00XX

; |-|ee|eeoe | | | X*=OferMormmal
00 | 000¥ or = / for Week ! Pesignalion

5 |-|ee 0000 | || Number of Holiday beeks
00 | 000X

3 || 90| 00LE | __ Week | Free oy _____________
58S | o000

g |-Joo|geee | | |.Gress Wage brought forward ___
88 | D000

s |.|oo|ooee | | | Gross Mage this week
55 | pooo

6 |-|0o|oege | | [ Tex brought forward _ ______
8S | oooo

5 |-|oo|oce | | | Totel Deduchins __ ________
85 | Dooo

Figure 49: INPUT INFORMATION
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I.C.T COMPUTERS

1300 108 BLOCK No. 20
SERIES 2RY.E -
PROGRAM RAVE (ueek fy) ~OUTPUT SHEET No /[
SHEET PROGRAMMER ;- / /
C 1 F A R NARRATIVE
oo | ccce Gross carried Lorward
0 e tl] Wt o R U (R | /oo eoimpiot 1L 752 et O
55 | Dooo
/ 00 | OFEE Tax carried forward
55 | 0000
2 oo | 00£E Tax 1his week (% = 0for deducthion
85 | 000%# or = | for refund)
3 | oo |oose | | | Metmage
55 | pooo

Figure 50: RESULTS OF CALCULATIONS
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