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N,12

Name

pec Y

Machine
Language

Pyurpose

Trnnut

Operation

Execution Speed

Programier

P

Paper tape duplication
PADUP

41870

1877 Assembler

To duplicate 5, &, 7 or 8 track paper tape.

// % Project ilo,/Name/Job Title

// ¥E~ PADUP

Flace the paper Ttape to be duplicated in the reader
with either runout or the first recuired character
over the ¥exding head, Set the punch track selector
and tepe guides as reculred. Toad in the job cards
{or tape) in the usual way and after the program is
brought into core from disk, duplication will begin
and continue to the physical end of the tape, At any
time during execution, duplication may be s*:opped by
pressing console STOP and restarted using console
START without loss of charncters, However, if it is
required to edit two tapes together (for example) this
method should not be used since, on restarting, the
characters (us to L) remaining in the buffer areas
will be punched first, Instead, stop duplication by
setiing data switeh 14 Oll, Execution will cease with
all characters that have been read correctly punched,
To reste: set date switch 1l OF and press console
START,

ac
T

b

The program uses two buffer areas in order to achieve
meximum punching speed, The data switches are sensed
after every four characters,

Slightly less than 157 charscters/second,



N.T,0, PROGRAM 111

Title Current Meter Analysis
Name CRAND
Language 182 Portran IV

Purpose To read, calibrate and plot data from Rergen or Plessey
current ﬂeters. Data is ead from cards, two complete
sets of readings (e.g. rewullu, number, current speed,
direction ana umperatureé being puncleion sach card,

<
There may be up to six readings per set and any one of
the r~adinés mey be designated as rotor count, the

b I .

dirference between consecubtive readings then being

used by the pro, ram as the basis of current speed.

The first reading in each set is normally the reading

; and calibrations of Yorm v = ax + b are

applied to all the ou“cr readings, Frovision is made
otor and up to three

7 e, . speed, direction

erature), All resulis are also output to

Inputs Job and data

Job Description // JOB
// #Job lo./Name/Title
// XBO CRAND

*PIIas(2™, MK, ) where K is the magnetic tape number to
be used.

T2, STORD, FIND ™), INEC

Data The data is in two sections, immediately following
‘CCEID 1~
Tart a), seven cards, is for progrom control.

FPart b) is raw data,

a) CARD 1 Normally a blank card. (Por exceptions see
overutors instructions),

k)
19

54
0, QA00N0LP  PPTE

.Z'Z S CC 14 30 .
AL YBT0bA( 6) b XXXEK Y, YYYTTHy UVVVVD !

ZJA o number representing calibration constant A(ﬁ)
(See method)

Y, YYYYY similarly for A(2)

¢ L]
[ o
L] o

CARD 3
e CCia 30 =B 45 24

b0, QN0 bP, PPPPP

B(1 YbTObB(6)YbX KX BT LT VTS

identiecal to card 2, except that the numbers represent
celibration constants B(1 tob)

12



Frogram 111 p.2,

CARD L

58

5
T, W03 QObFPPP PP

£
RiG (1 )b”ObE‘i\C(6 :u X KAV Y2222 . 225

KXY a positive mumber, representing the minimum expected
value of the first calibrated result to be plotted.

YYYY VY a positive number, of two decimal digits, representing
the meximum expected value of the first calibrated
result to be plotted.

VYWV, VYV sinilar to XXX XX but for the second value to be

3

plotted

o

identical to YYYY,¥Y but for the second value to
be nlotted

pin, Tor the third veolue to be plotted.

nax. for the third value %o be plotued.

no graph is recuired, dummy values of 7 min. an
and 170 mex, should be used.

cC g D - 42 5
55:51( 1) T0b ‘"“IQé)bJUJQL{bVYV‘%\/”\WK VO QA0QObPPPER

ach of the above numbers represent card columns on the
raw data cards., They may teke the value TOX0O1 only if
the columns contain data, else their values must be -1000,

Series Mumber

I raw data card columns 1 to 6 and 471 to 46 g
it ! i i 7 to 12 and 47 to 52 2
" " i K 13 to 18 and 53 to 58 3
oo i 19 to 24 and 59 to 6k L
Al " i " u 25 to 3 and 65 to 70 5
PpRrr F K i " 39 to 36 and 71 to 76 6
C“QD A
~=CC7 o 33

THTNOLZCCE b ISE IS Y YYYY VLT STHTCh ZZ222

IXAXXX is the neter number and should be right justified

YYYYYY signifies the direction of meter rotation, I
clockiiise thie EBCDIC ciharacter code for + (2h643)

should be used, If anti-clockwise, - (2323,
(ri ight just ified],

of the set of data.

LLLEE4 This dis the last meter reading
It will be found, on the last raw data card, in
columns 1 to 6 or 41 to 46, depending on whether
the luost date card contains one or two sets of
, . DN e .
data (see section b) [Right justified],
D7
- 12 33 53 5557 59 6163
’;os_f’bT\"b\’beZb. (ﬂb 'bL:(Z)bO} b SRqu?bI.:;R(ITOo bRbELTHUb VL
XX a two digit number signifying the meters dead space
[Right JU.SJC__fleu_}V
M the number of graphs required from 7 to 3.
Z may take values 1, 2, cese, &, These are the series
C

numbers as described in b), Any such series 50801fled
will have the similorly referenced value from tiwe
previous set of raw data subtracted from it before

its value is analysed,




Output

ccC

Program 1411 p.3.

W,0,P may teke values 2, 1, 2, ...., 6, They may only
be identical for o's., Any series number used
will give a plotted position for that column of
analysed data. The lowest of W, O or P will be
given the first two ranges as denoted on CARD L.
The second lowest, the next two etc.... The O is

wsed when a graph is not required,

3 The number of columns of raw data per set (from

to 6). Sec data section b).

numbers of colu;“ without data on the
data on the raw data card. (Renze 1 to 6)

—

b) The raw data cards follow C&ﬁ" 7 immediately:-

h card ma y contain two sets of data the first in
cols, 1 to 36 and the second in &1 to 76. Bach set may
contain o maximum of 6 6*~1t nwiers in the serial
number positions 41 to & as described under CARD 5, Any
of the cols, can be blani,

LXAMPLE  The following is a typical raw data card

4 67 1213 1819 2425 3 031 %
bbzzqsbs%(:zwbmbbbbooé 55660D ab’b’bbbbb - SET 1

CC 41 2647 253 BES wy 80
Po2L7hbo 1°jbbT“ﬁ“bbbbbb obbobbbbbb -  SET 2
(USSR S I 2 N N S i U L G

1 2 3 L 5
Serial Direct Speed Tempera-
Mo, ion ture

The Tirst seven cards would then be s follows, assuming
beginning of a run and that

a) serial nos, 2 and 5 were wanted for plotting,
b) that serial no, 3 wos current s speed,
¢) the meter nuber was 999,
d) the meter rotation was cloclwise,
e} the number in cchi o 46 on the last data card
was 8338,
the meter deadspace was 77,

xpected rans erial no, 2 when calibrated
was between O and 55 and serial 5 w%s 11 and 22,
h! calibration constants = c A(2 to 6) = 2,0

i i oon (2 to rf} = 5.0

el

0 b
ct
o
o

J

b2,

b2, 0002, Cffff%Z.u 0
1500

h q’\bD f(‘{%’Af\’f\q:),5 ‘X\ :‘:b5,i\ ‘ﬂ'q’fbp 1"\*?'7)

CARD 1 -
CARD 2,A(1)bTObAE)D1, Y

ARD 3,B(1)bTobB( 610,

CARD 4035;( YPTODbRNG(6)b000D, 20 M 0, b 00, 0050, "OoiTﬁ 14,70

bOD22,0
ARD 5, X1 )bTObINT{6 )b Y D b Y YT 1b 4 e 1“‘*"
CARD 6, THTNObOON999b ISEIS 2L 8L b LS T ObT08388

CARD ,,Db??bL\TbeKbBbLQx)beJ,.(z)bboL(E}b’} bISRUSbALISR(1T06)blb6

To Tineprinter

The page will be headed with the position where the results
will be stored on magnetic ﬁeve Then, the meter number
will be wrinted. TFollowing this, each set of calibrated
results will be printed on the left of the continuous
stationery, the first value being treated as the meter
number and printed as an integer, \nenop, A(1> and B(13



Program 111 p.h.

C’” 2 AWD 3) should be 1 and 7 respectively)°
The resul 7t will be printed in ascending order of
serial number (I to R) =~ for serial numbers see
CARD B,

mnediately following esch
graph of up to three of the
maximum width of paper left.
neaded with symbols

esults will be a
es ut17ising the
raph will be

At the foot of
nee will be

the graph the max, 1in, <
recoréed togzether with their means ond standard
deviastion These resulits are based on actual values

ns .
while points exceeding the ranses will be plotted on
the greph,

%
the upper or lower limits o

The output is termir
location on magnetic

snetic Tape

L
The values as writtan on the lineprinter will be recorded
on masnetic tape, their locetions beingz noted on the
lineprinter, The format is ~s H llows:—

Boch file is headed with the meter number in I7 format,
Every set of readings after this is in T7, 1%, 5(T7 2,
1X) format until the run is terminnted by an end-oi—ille
marker being written,

Operator Instructions

Errors

.

Execution tine

kethod

e

Pro«rammer

pueithgt > Sudhnipion

Due to the fact that larpge amounts of informaticn are
handled, a facility is included to abort a run in an
orderly fashion, by switching on data switch 14, The
lineprinter mraph will be Tinished and the magnetic
file wili remein open (i.e., no end-of-file marker).

To re-start the run, the first dota card must be punched
with
XT(7 )Xo

ZXX being found at the foot of the graph on the

terminated run, The uesscge on the linepriunter

ins
being,
T L KT Nr
ROWXICCDIL,

dhould any errors occur they will be flagred and explaine

Approx. M minutes per 17 cards (2> sets),

The calibrations are performed with the eguation

Y = ix + B where A and B are calibration constants
and x is the raw data value {see N.T.,0, subroutine ~11].

W, T J, Slade,.



N,I,0, SUB=PROGRAN =6

Title Tape Security System: TFind a file

Haume Subroutine FILED

kachine IBM 1870

Language 1873 Fortran IV

Purpose 4n execution of CALL FITE™ (11,1) will position the

magretic tape in use so that a READ or WRITE
statement following will access the first record of
file N, L is the record length in words and should
be set to 74 for formatted Fortran I/0 tapes and to
146 Tor unformatted tapes written on the IRM 1870,
The *I0CS record should contain HAGNETIC TAPE,

1443 PRINTER,

lModifications The version of FILET stored on disk is set up for
reading odd parity tapes, 3 bytes/word 8 b,p.i.
density. v changing card FIIETYT35 as follows
other oomblnatlon may be used:

DATA MODE/Z207Y

[
H
H

.

" Always D

Mt s o smni e

H
{
s
i
i

7 for odd parity
1 for even parity

i

:

7 for 3 bytes/vord, 877 bpi
1 for 3 b tes/word, 277 bpl
2 for 3% vaes/UOfd, 556 bpi
Iy for 2 bytes/word, 877 bpi
5 Tor 2 bytes/word, 230 bpi
6 for 2 bytes/word, 556 bpi
Restrictions T o< 146
N< 89
Errors Trror lessages are printed as follows:
TWROMG LENGTH RECORD I FILE
UHCOE LBLE TAPE ERROR IN I
'READ CHECHS HAVE OCCURRED IF
Programmer B, J. Hinde

N.12



N.12

N,I,0, Sub-Program

-7

Title
Vame
Machine
Eﬁgggage

Ihe

Purpose

Inputs

Outggg

Restrictions

Programmer

Bit setting routine

Subroutine MSKDO (LIST (1), ¥, MASK)
1877

1877 Assembler

To set a desired bit pattern in an 1870 word,

The result of a call to the subroutins is to
place in MASK a word containing bits in positions
listed in the first ¥ elements of ILIST., Bits
already set in HASK are cleared,

e,g. if TIST (1) = 14, TIST (2) = 2, LIST (3) = 3,
LIST (L) = 10 then

DIMENSION LIST (416)

CALT MSKDO (LIST, L, MASK)

results in MASK having 1001 0000 M0 OO0
(i.e. bits 44, O, 3, 10 have been turned on)
while CALL MSKDO (IIST, 2, HASK)

results in 1000 000 00 MO

(i.e, only the first two elements of LIST have
been usedg)

LIsT (1), ©

MASK

N < 16, LIST (I) < 15.

J. Crease



,
Data
et

a) Arguments

b)_Common

Output

Three-point lineprinter plotting
¢ o o - . Y
Subroutine POTI¢ (%, Y, 7 MNORZ)

7

Fortran

-~

18™M

To compute and »lot the positions, on the same x-axis,

of three or less points using the lineprinter, Additional
facilitiess are the recording of maximum and minimum and
the calculation of mean and standard deviation for each
set of points,

Data 1s entered by the parameters ¥, ¥, Z and MORE and
alsc with the use of a “"COLLION" area,

X, Y and Z are the values to be plotted, They must be
positive, real and accurate only to six sig., figs. The
substitution of negative velues in ¥, Y and (or) Z will
innhibit the printing of the respective points until finally,
with three negative values, only the axls marker (1) will
be present,

LHORE may take four values only 1, 2, 3 or L,

Plain graph (no headings or means eic, )
FITO0REY should be given the value L for every “call',

Jeadings end sreph only

v e oA b e

For the first “call® PLOREY mus?t be 1 and all other
arguments should talke dummy values, No positions will
be nlotied. BSubsequently the value L should be used,

Cranh, headings and mean

For the first "ecall® MO ovld be 1 and all other
arpuments should tale duwnmy velues, No positions will
be plotted and there will be no effect on the means etc.
Tor every other '"call" except the last it must be 2,
For the final Yeall®™ YHORLET® should be 3,

N .
Rng (&), Orgin
Throush these 7 variables are entered the following:-~

Rng (1) and rng (2) represent respectively, the lower
and upper ranges of x, Similarly rng (3) and rng (4);
for y and rng (5) and rag (é) for z, All x, y and z
values outside these wanges {excluding negatives) will
be placed on the maximum or minimum for plotting (only).
The variable CORGIN gives the character position at which
the origin is to be, It can vary from 1 to 119,

The positions are plotted by the characters +, *, O for
X, Y end Z respectively, Should any points be unipositional
then the + will be positioned correctly while the others
will be stepped to the right, The reverse will occur

only on the lineprinter 127th position, The axis is
denoted by the character I. A new line wust be called

by the user after POTL) has been used unless over-printing
is recuired.



b) Heedings

Error lessages

Ixecution Time

prosEERET S

Sub=Frogram -8 p,2,

In every case, when headings are recuested, an origin
marier fo]lomed by a line of wminus signs will be
printed, All ranges, for headings only, are truncated
to the nearest integer, therefore the heading facility
should not be used if rnz (1) to rng (6) are non-integer
or exceed 32767. They w;ll be shown in the headings
together with the representative symbols for X, Y and

. ‘This is true only i orgin has a value less than

se results will be printed the full width of the
page, The valves used to comnute them, omitting
atives, will be the actual values presented and

[
not the corrected values used for plotting,

There are many different error messeges - all self
explanatory, For ezumple if ORGIH was -3 the warning
message ORGIN T00 SHATS. -3 woull be printed., It
hould be noted that as tﬁls a subroutine, control

will then be transferred to the mainline proaram.amd
the execution not halted, To allow for this, at every
error MORE is put equal to 170 and hence a test in

the meinline Dwogram can stop the output of many

UNNE CesSSary srror messSazes.

o]

The time for each line of plotted points to be processed
and vrinted is approximetely (72+8 second when full

.L

facilities are in a307

W, T. J. Slede



N,1.0. SUB-PROGRAN =9

Title

Name

liachine
Langgage
Purgose

Data - Inputs

Output

Restrictions

Programmer

Variable positiqn integer printing
Subroutine INECB (INT, TETEM, [I5T)
IBY 1800

182> Fortran IV

To convert the integer INT to 6A1 format suitable
for printing and to position it in the integer array
LIST starting at position IELEM,

Data is entered through the arguments "INT", "IELEH"
and "LISTY, 9“INT" is the integer requiring variable
position output, limited only by 187 restrictions,
i.,e, ~32767 € INT € 32757, It must be of the form
oxxxx, leading blanks being suppressed, "IRLEMT
specifies the position at which the first charscter

of "INT* is to be placed, N,B, it may be a blank,
Thus, the limitations are -4 € IELEN < 115, “LISTH

is a 120 element array which will only be over writien
in the non-blank positions of “IFT”,

Both "INT" and "IEIEM" will retain their original
values. The results will be given in array "LISTY,
TPollowing is an example, If the complémentary "LIST"
array "ISET" contained the following,

seosesessesss ISET(22) = W I T(23§ o, ISET$2&-% .
ISET(25) = A, ISET(26) ='=" IOEL(27 = %, ISET(28) = Z
ISET(29) = ) ISET(3™) = blank ISET(31) = % evevenons
a "CALL INBCB" (=30, 2, ISET) would resultf il eeesee

ISEmgz?) I, TSET(23) = O, ISET(24) = -, 1839(25) = A,
ISET(26) = =, ISET(27) = =, g:ﬂtzs) = 3, ISET(29) =0,
ISET(30) = blanxﬁ TEET(31) = % vevsvenaseennesnnnsenns

N.B. When printing the results, all positions affected
by TTNECBY should be in A1 format,

[t}
1

!

iton

This subroutine deals only with integers, If real
numbers are supplied to the "INTY argument the results
will not be a truncated integer, erronious numbers will

result,

We Toa J. Slade



N.I.,0., SUBPROGRAN =10

Machine

Lanzuage

Use

Programmer

N.12

ZBCDIC to BCDIC conversion table,
EBCDT

IBM 1870

1820 Assenbler

The table consists of 256 characters - 128
words with two 8 bit characters per word,

The seven low-order bits of the character

to be converted (input character) are used

as an address., The address designates the
position in the table of the corresponding
conversion character., The high~order bit
(bit 7)) of the input character designates
wiich half of the table word 1s to be used,
When bit 2 1s 1, the left half of the word is
used, Yhen bit 7 is 7, the right half of the
word is used, ALl dumry entries (invelid
cheracters) contain the code for space,

To obtain the address of the table entry
noint

CALT.  ERCDI
The table may be used with 187 ZIPCO

The table entries are defined in DP@/P/TO;

B, J. Hinde.
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N,I.0, S P=PROGRAL =11

Title

Name

Machine

Language

Purpose
L

Data
Common

Arguments

Y

Eptered a

Ar

Current Meter Conversion

TT"*‘.TT /‘v‘?j “r v Z

Subroutine CURNT (X47, X, Y,

1807 TFortran IV

To convert raw current meter data into calibrated
output for recording cn both line-printer and
naznetic tape, This sub~program is compatible with
subroutine POTIY, three-point graph plotting (No., -8),

RIG(6), ORGIN,K,A(6),B(6),M,L(3),D,ISENS
Xi1{a seven element integer array,,x,Y,7,H0RE.

(For analysis of meter readings)., Data is entered
through the "COMMON" variables A(6), B(6), D, ISENS,
X and by the arguments X7(1) to (7).

&

LArrays A and B contain calibration constants for the
corresponding speed, direction etc, given by XU,

an integer array (see method). Any XV elements not
reguired should be set to ~1707, 33(4) is normally
regarded as the reading number and printed as an
integer, hence, A(1) and B(1) should take the values
17 and D respectively, so as to maintain the original
value of XN(1>Q XN(?) is normelly controlled by the
prozram itself and contains the previous $(K) value.,
For the first "CALL CURITT® however, X¥(7) should be
loaded with a value, T, unless continuing a previous
set of data., Variable D, an integer, should correspond
o tue meter's dead space, ISUNS denotes clockwise

T
and anti-cloclwise meter rotation given respectively

by 24640 and 20332 (the EBDIC character codes for +
and ~), Finally, K pertains %o the element of XN
from which successive adjacent readings are subbtracted

(see method),

(For plotting a graph - else all variables in this
section may be set to 7}, This data is entered
through the "COMMONY area, RNG(6), N, L(3) and
argument MORE, L{1) to 1(3) will set the calibrated
values derived from JM(L{1)), 1(1(2)) and m(L(3))
in ¥, ¥ and Z, If one of L(I) is 7 then Z is set
to =123, if two are zero then 7Z =Y = -1, etc.

(for further details see POTLY)., Variable N signifies
the number of graphs recuired, to a maximum of 3,
RuG(1) and REG(Z) represent the lower and upper renges
of X. Similarly RNG(3) and RiG(L) for Y and RVG(5)
and RNG(6) for Z. If MORE is set to value 1 then
conditions are produced for POTL™ but no results are
written to either lineprinter or magnetic tape (for
use with POTLO see range of HCORE's values in progran

escription -8).




Progsram ~11 p.2

Data

Eafnuu Data 1is output gl the TCOMIIOITY variable ORGIN,
an integer, and arguments X, ¥V and 7, (As Lnsbruobod
by b.) “RGiy is avtonﬂtloaIT set by CURIT for use
in POTLS, X, Y and Z take cujlorated meter data
given by L(1} to L(})o These results are compatible
with POTIC,

Output The following will be printed on the lineprinter and

identically on magnetic tape:-
N (see method will be vrinted on a new line in I7
format, for the readinz number, a space and for all
eadings, not ~1200, the results will be printed in

&
7-2,1X3 format,

/\kg =

Error lessages There are several different error messages, all self~-
explanatory, Should any fault occur then the

argument MCRE will be given the value 100, A test

for this should be made after every "CALLY as only
the mainline program can terminate the run in good

-

order., This is especially true if POTLD is being
used, since such a velue entered as an argument would
cause a disordered abort,

aration must be made in any mainline
The layout

}"lS svbroutine from disk,

fethod

e

hase

W, Te J. Slade

N.12
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N.I,0, SUB~PROGRAM =12

Title

Namne

Machine

Language

Purpose

To Use

qugrammer

1402 Stacker Select
Subroutine STACK
TBE 187070

4187 Assembler

m

o stack cards in the second hopper of the 1442
card reader-punch,

Use of tie instruction

CALL: STACK

after a reading or punching operation will cause

the card to be stacked in the second hopper of the
1442, Successive cards will be stacked in the first
hopper,

7, Slade from a subroutine written by R. K. Louden.



N,I,0, SUBPROCRAM ~13

Title
Name

lianchine

Language

Use

N.12

BCDIC to EBCDI conversion table,
DICEBR

IBM 1870

18707 Assembler

The table consists of 256 characters - 123 words
with two 8 bit characters per word, The seven
lov—order bits of the character to be converted
(input character) are used as an address, The
address designates the position in the table of
the corresponding conversion character. The
high~order bit (bit ) of the input character
designates which half of the table word is to

be used, When bit 2 is 1, the left half of the
word is used, When bilt * is 2, the right hslfl
of the word is used. All dummy entries (invalid
chinracters) contain the code for space.

To obtain the address of the table entry point
CALL  DICEB
The table may be used 187" ZIPCO.

The table entries are dsfined in DPG/P/I10.

B, J. Hinde



N,1,0, SUB-PROGRAM =1k

Title Arctangent

Name FPunction ATANZ (xﬁ v)

Language 1827 Fortran IV

Machine IBM 1870

Purpose To calculate the arctanzent of xﬂy in the ranze

~II to +I; the quadrant is determined as if x and
v are proportional to the sine and cosine of the
angle respectively, The function is equivalent to

the ATANZ provided in the Fortran V language,

Inputs The two real arguments x and y.
OQutput The function returns a real result accurate to 9

decimal digits.

c.g., To compute tan ' A/B and put the result in C:-

Restrictions and failures

None; whenever both arguments are zero, an answer
of zero is returned by the function,

Programmer Catherine Clayson

N.12






