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DEUCE Programme No. 699 (ZCOI1T/6).

General Interpretive Programme (G.I.P.8).
SUMMARY .

This report contains details of a programme to interpret and obey a master
routine written in a 3-address pseudo-code. This master routine uses codewords

to cause other programmes to be obeyed in any required sequence, or to perform
certain arithmetic or discrimination functions on other codewords,

This programme (GuIﬂPn8ﬁf£%“developed from earlier versions, and is the
result of work carried out at N.P.L., Liverpool University, and the two E.E. Co.

Computing Centres. It should be used in preference to earlier versions, except on
Mk. O machines.

Changes from earlier versions are given in Para. 10

o

There are no "Operating Instructions™ cards for this programme,



DEUCE Prcgramme No., 699 (ZCO1T/6).

General Interpretive Prcgramme (G.I.P.8).

1 DESCRIPTION.

The General Interpretive Prcgramme (G.I.P.8) will interpret and chey a
master routine written in a 3-address pseudo-code. »

The master routine is called a G.I.P. programme, and ccnsists of a sequence
of G.I.P. instructions, usually referred *¢ as codewords.,

The codewords are stored in a 96 word codeword store (stored on the drum)
in tracks 15/9 tc ?E/ﬁﬂ}u An instruztion may cause any of a series of Programmes
stored on the magnetic drum to be cheyed, with the three addresses as parameters,
or the addresses may be used to refer to the codeword stores so that codewords can
be modified or conditional jumps made. The programmes stored on the drum are
usually referred to as "bricks™.

If' the bricks to perform eackh of the individual functions required for a
G.1.P. programme already exist, (as is usually the case for matrix algebra problems)
the writer need have no detailed kruwledge of conventional DEUCE Programming.

2 s STANDARD BRICKS.

Tor a DEUCE programme to be sequenced by G.I.P.8, it must satisfy certain
rules. If it does, it is called a standard brick. The rules for writing a

standard brick are given in DEUCE News Nc. 10, but for use with G.I.P.8 bricks
may be punched in both & and.f5 fields, or just in the o« field. However, ﬁo

must be used as the blank minor cycle between triads (this concerns the “fillers"
on the D.L. triads) and D.L.? must be filled last (if it is required).

For the writer of G.I.P. pregramm2s:, however, all that need be knowr is the
basic facts of brick design:-

(a) A brick consists of an intial card followed by one cr more aections
of programme.,

(b) Each section consis
stored by G, I.P. on
on the drum).

ts of D.L.'s of instructions. (Theze D.L.'s are
some whele number (from cre up to ter) of tracks

(¢) Each sectiorn can occupy any or aal of D.L.'s 1-10; 4t cen use
D.L.11 and i216w28 but should not use DuL,12O_15’ 29-31 °
A section can use 12Omﬁ5 but this is not desirable (since it interferes
with things like the scalar stores). If 12 are used they must be
. 29=31
replaced by the section.

D e CODEWORDS .

Codewords are written in columns thus:

ﬂ“ i “ —

iCod.eword a b

G ] r {m D G
No. L ]
— "mm_"mnj _ —
5
’ ‘ {
|

!

]
1

a,b and ¢ are integers in the range 0-255 inclusive.

r 1s an integer in the range 0-62 inclusive.
Column D is normally blank but it may contain a "D" to indicate a DEUCE~like
instruction.
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/

Coavmrn & 1s either blarnk or contains a "G". This indicetes either the 00
digit in a DEUCE instruction or that when r > 32 it nevertheless refers
te brick r and not one of the special functlons listed in para. 5.

Note that ccedewords are numbered from ¢ onwards. Ihey are purched in triad
formaticn, with the first four rows of the first card of ezch triad igncred by
G.1.P. - they can either be blank ~r contain 1dentifiying infermatior..

Codewsrds are punched as follows:

a in card ccls 17-2L
b in card cols 25-32
coin card cols  33-L0
r in card ccls 41-L6
D 1irn rcard col L]
&

in card ccl 4.8
DEUCE-like instructicns @re purnicined in normael instruction f'ornat, lewding *-.
8,.ﬂ witn arn added punching in P, (tﬂe D in cml L7). The general form thus
| Z4

be "D;ea:}:

bacn codewerd leads to tihe one Pollowing in sequence, except for the sperial
codew: rds descriced below {par 5) cr for DEUCE-like instructions whickh irvelve
discrimwiraiicn - for g succe ul discrimination, the codeword next sut ore in the
sequente 1s cbeyed,

Tne Tirst 37 codewords (numbere d ““27> are ”ﬁFS 19@6 in dmuediately
~ o

ool ol oy "-""5 Tre oricke,  If any further codewords CoEY must Le

x T & 1 ~ B ~ - 3 T T o Y4
regd using 1n apeﬁlul functicr r = g; {see pFard. Z,. up TC FC cocew rds may
e SfﬁP, =T ;

T - b : . B T - -'i— 1-- o B -:.-n L 2 N -"‘-'ﬁ o r""-.
any one time, but they can be replaced in ulorls ot S~ 1F vecuired

e

lie CODEWCRDS THAT CAUSE RRICKS T0O RE CohY D,
S A s Litet UhUol DRl URS L
A codeword NAVIng:

{l

(&) TS r< 3 and G
oy

]
. %

car ve used to ceuse brick number r to He fetched rrom the drum ard cteyed. Por
thls purpose, the required bricks sre stacked in a- arbitrary crder and all

secticng numbered from 1 onwards. Up tc 62 sections are zllowed). To cause =
selected brick to be obeyed, it is therefore necessary only to quote the spprovriate

r for its first section. The sequencing of the various secticns within th9

brick (if it cortains more thsn ore S@CTIG“} is then performed asutomatically
urtll the required onerations are complete, when the next codewcrd is called.
The first section to be obeyed is provided Wltﬂ the three parameters a, b, c.

-

Auxiliary psarameters 8, s b,, ¢, may be provided in addition if function r = L5

4 4

1s used in addition (see para, 5).

A completely zero codeword leads to the next codeword without having
any effect.

Ifr=0Cand G =0, but ¢ £ O, sectirn ¢ will be oF ceyed, but no parameters
will be set (i.e. 18.. , will contain rubtish). However, any auxiliary pareameters
set by the previocus codeword will be f'ound in 170

“5'
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5.

In codewords having 32 €

to refer to the G.I.P.

r K48 and G =
stores (numbered 0-127).
used to indicate the contents of G.I.P.

CODEWORDS OPERATING ON CODEWORD STORES.

0 the nu

\bers a, b9
Iin this context.

"~ oare useced
A B, C, are

/

stecres a, b, - re%p91t1uely

The effect of such codewords is:

r =32 afoC:; = Uy ¢ £ O, Replace the ¢ sectiors rumbered
a8 to (a + o - 1) by ¢ sections in the reader (whizk must nct

bccupy more traciksz tharn those they replaﬁa)ﬁ

r=5352 Db=03;c¢=0, Read N. P 17 on data card and then perform
previous operation with a =1, b =C , ¢ = N,

r =32 b A0, Pass one brick through the reader and otev it with
parameters a, b, ¢,

r =33 Jump to codeword number c¢. (a and b igncred).

r = 54 Jump to codeword c¢ if A negative, otherwise jump *to ccdewerd b.

r =535 Jump to codeword o if A i nim-zere, cflerwiie himp o deword b,

r = 36 Jump to¢ codeword 1 B » A, otherwiss cortinue cormel iv,

r = 5/ Jump %o cocdeword o iff B £ A, otherwise ~rntiric rmad

r = 38 Repiace C with (A + B) and continue n-rmsii-,

r = 39  Replace £ with (A ~ B) ard continve v roa’ iy,

r =40 Put a rcpy of A dinte 0 ard cortivue nowmallv,

r = 41* Obey (A + B) ;o add P, to B, Jump to codeword o

" " 4 : J -~ ' - - -

r = L2% Obey (A + B), ada P9 v B, Jump to codewsrd o

r = 43* Obey (A + B), gdd F -0 B, Juawp te aodewoed o,

r = 4L4* Obey (A + B), add C to B, and continue normally.

r =45 Obey (A + B), jump to cecdeword

r = 46 Obey the codewerds ir stores a To b inclusive then jump *+¢
codeword c.

r =4/ Read a triad of 32 codewords intc store 32c crwards, then
jump to b. (¢ = 0, 1 cr 2).

r = 48 Place 8y 5 b,s ¢, as auxiliary parameters for the next brick to
be obeyed. |

* NOTE that the order of the operations carried out by tnese codewords

1s8:

6.

Codewords may be written in standard DEUCE instruction for

This is written across the a, b
the D column, to indicate a P

0, S-D (¢) W T,

G column - and obligatory to punch it in card column 48 -
This is termed a DEUCE-like instruction, and has thke effect of a similar
selection of the next

instruction obeyed from

form A + B-=

< C. 50,

DEUCE-LIKE INSTRUCTIONS.

31

1s required.

except in the

- K say, then modifly B, then obey K, then ju

’i::f."ll..LU

3 Lo Dy

to be obeyed, which is detgrmined as follows:

ns W
(It is customary to write a G in the

p to c,

at
1th a D in

for ‘G0Y instructicns).

DREUCH

instruaction
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discrimination).

T may take the values A1, O, (or 1 if the instruction is not a

If T = 31, the instruction will loop back to itself until a successful

discrimination occurs, when the next codeword will be selected.,

If T = O, the instruction leads to the next codeword, unless it is a

successful discrimination, when the next but one codeword is obeyed.

It T =1, the next but one codeword will be obeyed.

DEUCE~like instructions may be obeyed on successive rows of a card if
desired, provided they have no 'G'.

DEUCE~like instructions will find the following information in the mercury:

TS13
T4

TS15
TS16
DS19
DS 20
D321
QST /
QS8

DL 1- 8
DL 9-12

If" a DEUCE-like instruction with destination 31 is obeyed then the heads

)
)

whatever was left there by the last DEUCE-like instruction obeyed,

whatever was left by the last DEUCE-like instruction (if

this was the last codeword).

Instructions for G.I.P.8.

Otherwise nonesense.

These must not be disturbec,

Contents of G.I.P. stores 0-127 (see para. 7).

i
"

moved must be returned to position 15 before obeying a normal codeword.

The
(a)
(b)
(c)

/. USE OF THE STORE.

G.I.P.8 occupies 23 tracks (i.e. tracks 233-255 inclusive).
store of 128 words nu

which the first 96 (0-95) are the codeword stores.

a .1.P.

the following are useful:

96-99
107
10L-=5
Vs 1067

! 98-9

contents

contents

contents

contents

contents

contents

contents

of 170_3

of 16

of '192“z

-

of 202_5

of 212_3
of" 13

of 14

o L N o I N N L L N L L N

ain uses of DEUCE-like instructions are:
transferring parameters from binary cards to G.I.P. stores.

transferring blocks of 32 codewords from the drum to G.I.P. stores.

performing arithmetic operations on G.I.P. stores.

These include

bered 0-127 (which are kept on tracks 2,9-252) of

Of the remaining 32 (96-127)

as left by the last section obeyed, and
will be found there by the next section.

as lef't by the last DEUCE-like instruction,
and will be found there by the next DEUCE-
like instruction.
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120 Zero )
)
127 P )
| )
) : Tt P P digits
122 P9 3 NOTE: If the P, g Py digl are
103 P 4+ P ) ccnsldered as a 3 bit binary number, the
c L 9 \ va.ilue of this number is equal to the last
’ 1git . o3 > number,
121, P47 ) digit of the decimal store number
| ) ,.,, L
125 P + P _ y ©:8 te> 5=14C
1 17 5
126 P.+P, _ ) e Py By '
7 17 )
127 P’I +P-9+P’,'7 3

N.B. Except for stcres 96-99, 107, "CL4=171, the stores listed here
must not be altered. Alsc stores 100, 102-3, 112-119 must not be referred
to at all.

Bach section finds in the mercury what was left by the preceding sectiar
except for:

(a) The D.L.'s it occupies 1tself.

(b) The secticn parametercs = 0., ¢ apd r in Q818 {unless ¢ = { v wnich
case ¢S18 contains rubhish).

L

1

(c) Auxlliary parameters, lefi by a rrde woth r = LE, in Q8T

(d) Any alterations made by dntamening codewords or DREUCE-1A oo
instructions.

(e) IS515 end D.L.%1 which are always cranged, and ceonvaln ruttish at entrv
to a new sectiun.

N,
be

Tafh

B. The first section +n be cbeyed finds rubbish in the mercury
hind by the "Read Programmes® sec*ion of G.T.P.

7

The bricks are stored on consecutive tracks backwards starting in track 232.
Up to 62 sections, occupying up to 233 +tracks may be stcred at any one time. These
sectlons are numbered from 1 onwards iri the order in which they are read. and are
referred to by these numbers in the ccdewords. The remaining tracks are available
for storing data and results and can be used in any order at the programmer’'s
discretion. (N.B. Some bricks, notably Multipiication, require tracks from O
upwards to store partial results).

3. PACK ASSEMBLY INSTRUCTIONS.

To use a G.I.P. programme, the following pack must be assembled:

(a) G.I.P.8, cards 0-33,

(b) A parameter card with N . P, on the Y row, where N is the total
number of brick sections. (Re:emher some standard bricks contain more
than one section).

(¢) N brick sections, in the order they are numbered for the purpcse of
referring to them in codewords.

(d) A triad of cards contalning the first 32 codewords.

(e) Data, bricks, or triads of cocdewords in the order required by the
particular application.
C )WORLD COPYRIGHT RESERYED FOR THE AUTHORS
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After the first triad of codewords has been read, the first codeword
(numbered 0) is obeyed. Thereafter, the sequence is determined by the particular

set of codewords.,

9. PROGRAMME TESTING FACILITIES.

(a) Cocdeword Displagy Facility.

Lach codeword is displayed on the 0.S. lights whilst it is being
obeyed (except f'or DEUCE instructions). This enables the operator to know
which brick is being obeyed (from the r number)fin the event of failure.

NOTE: that the code O, O, 0, 32 will be displayed whilst bricks are being
read, and O, 5, 0, 47 whilst the first triad of codewords is being

read.,

(b) G.I.P. Stop Facility.

If a.P32 1s put on the I.D., G.I.P. will stop (O, 8-2)4 X) on each

codeword with the codeword about to be obeyed displayed on the 0.S. lights.,
After a single shot, the programme will continue in the usual way. (This
does nut operate on a sequence of codewords obeyed under the direction of

function r = 46 or for DEUCE-like instructi@ns)n

(¢) G.I.P. Request Stop Facility.

If the number of a codeword (remember the codewords start at number 0)
is set (times P17) on the I.D. (N.B. without a P32) G.L.P., will stop as soon

as 1t reaches this codeword and before it obeys it. The machine stops on
O, 8=24 X and will continue normally if given a single shot. (This does not
operate [or a sequence of codewords obeyed under function 46, or for DEUCE

instructions).

(d) G.I.P. External Tree Facility,

I1f the programme is stopped at O, 8-24 X by either of the two
preceding facilities, the codeword about to be obeyed may be altered by setting
the required codeword on thr I.D, keys, putting CONT. TIL ON, giving a single
shot, and putting CONT. TIL OFF., The revised codeword now appears on the 0.S.
lights. If this is correct (check presence or absence of P 2), a single shot
will cause it to be obeyed. The previous codeword will notBnOW'be obeyed.
Note that this only takes effect for the one occasion - 11" the incorrect
codeword is in a loop, it will need modification each time round the loop.

A codeword'O, U, ¢, 33 inserted in this manner will cause the programme
to jump to cocdeword ¢ and continue normally from there.

10,  DIFFERENCES BETWEEN G.I.P.8 AND EARLIER VERSIONS.

G.I.P.8 differs from G.I.P.7 in that
(1) It obeys DEUCE instructions with the 0.S. clear.

(ii) It has a slight internal interchange that facilitates matrix work
on magnetic tape. This change will not affect its normal working.
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11.  FAILURE INSTRUCTIONS.

There is only one failure instructicn in G.I.P.5, (3, 7-18 X) caused by
incorrectly punched D.L. filling instructions.

It can arise in three separate ways:

(a)

(b)

(c)

N.B.

Both « and g fields refer to the same D.L. (In the machine

212--_-:-213).,

For a two-field triad, the wait and timing numbers are incorrect.
— 1} ' - ©
(TS15 P18~21 and PZ?u}G* TS1)4 is non-zero)

For a single field triad, the wait and timing numbers are WIrong.
(192 or 193 non-~zerc).

After & failure, a single shot will re-read the corrected SECTION.

In tested programmes, this failure only arises if the achine mis-

reads a card, or the pack is out of order in some way.
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