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1.  BRIEF DESCRIPTIN

The Genersl Intcrpretive Program 5 (GIP 5) will interpret and obcy a mester
routinc writtcn in a 3~address pscudo-code. This master routinc uscs pscudo-
instructions thnt cause other programs to be obeyed and pscudo-instructions that
operatc on pscudo-instructions,

The mastor routinc is called & GIP program and the instructions that it is
composed of arc called GIP instructions to distinguish them from a DEUCE program
of DEUCE instructicns, ‘Thus GIP 5 is o DEUCE program that intcrprects a GIP
program thet itsclf sequences other DEUCE programs,

The GIP instructions arc stored onc per word in a 96-word GIP instruction
storc., An instruction mey causec any progrem storcd on the drum to be given the
threc 2ddrcsses as paramecters 2nd obeyed. This facility is uscd in conjunotion
with Schemec B bricks to writc progrems in a 3-addrcss code for opcrating on
metrices. Alternatively, the addresses may be used to refer to the instructicn
storcs so thot instructions can bec mcdificd ¢nd conditional jumps made.

If (=s with Scheme B bricks) the programs alresdy cxist, the writer of a
GIP progrem nced not have detriled kncwledge of DEUCE programming unless he uscs
cn additional facility for obeying DEUCE-like GIP instructions, This is described
in 3 and may be ignored by the rcader if desired,

GIP 5 provides facilitics for progrom testing that bear the samo - relcotion
to GIP instructions as thc facilitics prcvided on DEUCE becr to DEUCE instructicns.
Thesc orce described in 5.

2 ST/ND.ARD BRICKS

L DEUCE progren that is to be scquenced by GIP 5 must satisfy certain con—
ditions ond programs that do arc celled stondard bricks,

For thc benefit of someonc writing a standerd brick these arc described in
DEUCE News 10. However, the writer of o GIP program scquencing cxisting standard
bricks nced know only thc following:

A stendard brick consists of an initisl card followed by onc or morec
scctions, IZtch scction consists of instructions to be storcd on some
wholc number of trocks of the drum from cne up to ten,

ik GIJ' INSTRUCTICNS

GIP instructions arc writtcn in columns thus:-

i
+

Store a b c r D G

—~——N DN O

a, b, ¢ arc integers in thc renge O to 255 inclusive;

r is an intcger in the ronge 0 to 62 inclusive;

colurm D is cither lcft blank or filled in with a '"DY;
colum G is cithcr leoft blenk or filled in with a "G".
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The colurm hecaded D is left blenk cxccpt in DEUCE-like instructions; (scc 5).
Normally cach instruction lcads to the onc following it in the GIP instruction
store, Thc cxecptions to this arc described in 3.2 A ccmpletcly zcro instruction
has no cffect exccpt that of lcading to the instruction in the next store.

3.1 Instructions thit ccusc DEUCE programs to be obeyed

Instructions in which 0 € r ¢ 31 with the column hcaded G lef't blenk
or 32« r « 32 with 2 G in the cclwm hcaded G
arc used to cousc a DEUCE program Stered on the drum to be obeyed., For this
purposc 2ll thc DEUCE programs being scquenced arc arranged in sonie ordor and
all the scctions of then arc numbercd consccutively starting et 1. The total
number of scetions muy not cxcced 62,

To crusc o prosran to be obeyed it is mercly ncecssary to obey &n instruction
reforring to its scection of cntry. Unless otherwisc stated this is its first
scction, (In fect mest stendard bricks have only onc scction). The sequencing
of its scctions then follows cutometicelly until it is finished after which the
GIP instruction in the next GIP instruction storc is obcyed.

Ln instruction with r = O and no G will ceusc scction number ¢ to be obeycd.
Ln instruction with 1< r <31 and no G or 32 <« r «£ 62 and a G will cause soction
number r to be provided with the three parancters a, b @nd c and obeyed., It is
possible to provide a pregram with thrcc cxtre porameters by using the facility
r = 48 (dcscribed in 3.2)., Deseripticns of standard bricks that rcquirc thesc
cuxilioary poercmneters refer tc thom as aq, by, o4,

3,2 Instructions opcreting on GIP instruction storcs

In instructions with 32 551'5;46 and no G the nunbers a, b and ¢ usuclly
rcfer to the GIP instruction stores (numbered O to 95) and have the following
cffccts: =

=0 2 #0; b=0; ¢ #0. Reploce the ¢ scctions numbered a to (a+e-1)
by ¢ secctions in the reader (which nmust not occupy more tracks then
the ones they reploce),
b =0; ¢ =0. Recad Nx17 on data card then carry out preceding
opcreticn with 2 =1, b =0, ¢ =N,
b # 0. Pass cnc program through the reader ond obey it with para-
metors a2, b # 0 and c.

33 Junp to order c,

54 Junp to ¢ if . ncgeative, otherwisc junp to b (wherc & is contents
of storc a),

55 Junp to ¢ if 4L non-zero, ctherwise juap to b,

36 Juap to ¢ if B >4, otherwise continuc normelly,

S Junp to ¢ if B # i, otherwisc continuc normelly,

38 L + B—>C.

39 L - B==C.

1+O L—=C.

41 GlEeg il e By addl B tio B; - janp 16! e.

42 Obey 4 + B, 2dd P9 to B, jump to c,

L3 Obey 4+ + B, edd P17 to B, jump to c,

Ly Obey 4 + B, add C to B, continuc normally,

L5 Obecy L + B, Jjump to c.

L6 Obcy the instructions in storcs a to b inclusive, then jump to c.

L7 Read a sct of 32 instructions into storc 32¢c onwards (wherc c=0,1o0
2), Juzp to Db,

L8 Flacec 2, b, ¢ as auxiliary paramctcrs for the ncxt progrem to be
obecycd.,

N.3, &, B, C mean the contents of stores o, b, ¢ respectively,
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L, DEUCE-LIKE INSTRUCTIONS

is well as the form a, b, ¢, r GIP instructions mey have the form
0, S-D(c), W, T. This is wrlttcn across the a, b, ¢, r colunns with a D in the
D column, Thero is onc cother smell dllfcronoc frOﬂ writing ordinary DEUCE
instructions, namcly thet instcad of stopped instructions being indicated by "X",
unstopped instructions arc indicated by "G". Such an instruction is called a
DEUCE-like instruction and iswrittcn and has thc same ceffcet as the corresponding
DEUCE instruction obeyed in mc 30, cxcept in respect of the sclection of the
ncext GIP instructicn to be obeyed, which is determined as follcows:-

T may only tcke tho valuc 31, O or 1 (and not even 1 if the instruction

is a discriminction). If T = 31 the instruction lcads back to itsclf
(unless it is 2 successful discrimination in which casc it has the cffcct
of T =0). If T =0 the instruction leads to thc onc following it in the
GIP instruction storc (unlcss it is a2 successful instruction in which casc
it has the effcct of T = 1). If T =1 the instruction lcads to the next
but onc following it in the GIP instruction storec.

DEUCE-like instructions takec about 14 ms to bc obeyed and consequently if
they are stopped instructions (i.c. have no G) thcy can be obeyed on successive
onc-shots of a card being recad.

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

TS13 ) whatever was left there by the last DEUCE-like instruction to be
TS14 ) obeyed.

TS15

TE6

DS192 whatever was left therc by the last DEUCE-like instruction to be

DS21 , 3 Otherwisc nonsensec,
0317“’z

%
D8202 3 3 obeyed provided that this was the last GIP instruction obcyed.
051 86 3 g

Iﬂﬂo—831 nonsensc
DL9,~1234 the contents of GIP addrcsses O to 127; (see 5)

It is forbiddcn to obey a DEUCE-like instruction thet will change the con-
tents of DLs 1-8 or 12, Furthcimorec if o DEUCE-like instruction with destination
31 is obeyed, then the hcads so moved must be returned to position 15 before
obeying 2 normal GIF instruction,

DEUCE~likec instructions have thrce moin uscs: -

a) transferring parencters from bincrily punched cards to GIP stores;

b) trensferring blocks of 32 GIP instructions from the drua (where they heve
. been previously stored) to GIP stores;

c) porforming shifts and multiplications on numbers in GIP stores,

5. THE USE OF THE ST'ORE

GIP occupics 21 tracks from 235 to 255. Theso include a GIF store of 128
words nunbered from O to 127, of which the first 96 (from 0 o 95) arc whe GIT
instruction stores. Of the rcmeining 32 (from 96 to 127) the following arc
useful; —
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33;99 conﬁsln whdﬁever Wﬁs left tn 220-3 2 by thec last scction obeyed and

1045 " . & nomoqg { will be found there by the next

1067 " " " o 202,3 5 section obcyed

108=9 n n n W @ 2 2 !g

110 “ % L w4z v ) by thc last DEUCE~-likc instruc-

111 " ,, A, 0 s ¢ { ticn and will be found there by
: / thc next DEUCE-like instruction

120 ZCero

121 |

122 P9

g5, P1+P9

12} H7

125 A1+817

126 794+17

127 1+PHE7

The facilitics described in 3,2 apply cqually to stores 96-127, but it is
forbidden to use GIP instructions that 2ltcr thc contents of thesc stores
cxcept for 96-99, 101, 104111,

With some cxcepticns cach sceticn obeyed finds in the mercury whatcver was
left there by the last scction obeyed, The cxceptions arc:-

a) it occupics some of DLs 1-10 itsclf;

b) TS13 and DIA1 contain nonscnsc and so does DL1 unless it is occupicd by
thc scction in question;

c) if the instruction a, b, ¢, r couses scction r to be obeyed then it leaves
axP5, bxP5, oxF5 in 18, , (and r Py5 in 183);

d) the instruction &, b, c, 46 leaves axPF5, baP5, cx¥5 in 17,5 (as suxiliary
paraneters for a program that requires morc than three paramcters);

¢) an intervening GIF instruction may slter stores 96-99, 101 or 104~109 and
hence alter whot the next section will find in 170235 S 192’3, 202,3 or

f) an intcrvening DEUCE-like instruction mey alter 12, 3z, 125 or 12g_43 2nd
henee alter whet the next scetion will find in 170_32 16, 195 35 202’3 or
’

215 3.

Thesc exceptions arc not as significant as they might at first appear
beeausc most cxisting standurd bricks leave their results on the drum or in
DL12, The only cxceptions that arc relevant to the sections of 2 multi-sccetion
standerd brick arc (2) and (b) and all such bricks teke account of thesc,

The first program to be obeyed =s & rcsult of a GIP instruction finds in
. the mercury whatever was in before GIr 5 was road froa oerds, The above list
of cxceptions also applies to this statcmont, with one more, namcly that
DLs 1~6 arc all lost,

It is forbidden to refer at all to stores 100, 102-3, 112-119. Stores
120-127 contain constants uscful for modifying instructions end counting,

The programs to be obeyed arc storcd on the tracks immediately preceding
track 235. There nmay be up to 62 sections of progran occupying up to 235
tracks, These scections arc numbered consccutively from 1 upwards and erc
rcferred to by thesc numbers in GIF instructions. The rciaining tracks arc
available for date and intcrmecdiatc results,
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6. TUNCHING GIPY INSTRUCTIONS

GIP instructions arc punchcd in blocks of 32 on triads of cards using the
32 colunn DEUCE ficld. The first fcur rows of cach triad arc left blank, D is
punched as a hole in the ¥31 positicny; G is punched as a hole in the ¥32 position;
and the remainder of the instructions arc punched as follows:-

Instructions of the form 2, b, ¢, r arc punched as axP! + bxr'9 + oxi17 + rxx2f
DEUCE-likec instructions (of thc fom 0, S-D(c), W, T) arc punched in the
usual layout,

7. TACK LSSEMBLY INSTRUCTICNS

To usc a GIF program the following pack rust be assambled:—

GI? 5 (Caxd Nos, 0-45).

rarameter card with NxXiM17 on the Y-row and the recmeining rows blank;

N DEUCE prograiz sections in the same order as they arc numbered for the
purpose of referring to them in GIP instructions;

4 triad of cerds containing 4 blonk rows followed by 32 GIX instructions;

iny data or other DEUCE prograns or tricds of GIF instructions asscmbled in
the order im which they arc to be recad,

Ifter the first 3 cards of GIP instructions heve been rcad the first of them
will be obeyed., Whet happens next is determined by the particuler GIPX program
being obeyed.

8. JROGRLY TESTING FLCILITIES

8.1 GIr "Stop Key"

L P32 on the ID will mtke 21l instructions cxccpt those called by function 46
stoppers, i.c, the instraction about to be obeyed will eppear on the OrS, the
mechine stopping ot 7, 1-1X. Lfter 2 onc-shot this instreetion will be obecyed in
the nornel wey,

8.2 GIc "Roguest Stop"

If an instruction has its address x 17 on the ID, this instruction bccomes a
stopper and rcrniains so until the ID is altercd. After e onc-shot this instruction
will be obeyed in the nomal way,

8.3 G "Sxternal Tree!

If the G program is stopped on 2 stopper and a one=shot is given with the
TIL key dovm, the instruction on the 0xS will be replaced bty whatcver is on the
ID. 4 further onc-shet with TIL off will make the machine obey the new instructio
In instruction with a 32 cannot be inscrted in this way. With 2 32 on the ID
and TIL on, 2 onc-shot will have no cffcet whatsocver, the 0r¥S remeining unchanged
and the machine rcurining ot 1-1X.



