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X Volume II
% : Tape iden- Contents Page iden- Number of
! tification tification pages
: o Tape test Th  Gier Algol k4 1
Pass 6 pass 6, page 1-19 19
Pass 9 pass 9, page 1-20 20
Sum check tape number := 5 1
: T5 - Tape test TS5 Gier Algol 4 1
3 Pass T pass 7, page 1-21 21
. Pass 8, phase 1 pass 8 page 1-6
%i:iﬁ? : 2 5 (B/’h'l 6
= Pass 8, phase 2-4 Pass 8, page 1- 2’4
e 18 (comments) missing 23
= Sum check tape number := 6 1
6,12 Tape test T2 and L2 Gier Algol 4 1
Library Processor Library Processor,
page 1-6 6
= T7,L3 Tape test T7 and L3 Gier Algol 4 1
Library read integer - system(A) 30
Sum check <~-eh0+1,<elo+1 1
B ™,Lk End loading T8 and Ik Gier Algol k4
B page 1-5 3
=
e 9,15, M1 Merger T9,L5,M1  Gier Algol 4
page 1-6
. t@OOOBGCENTRALEN
&



’ [28.,11.1967 Tl]; Gier algol U
, 13

[Here follows STOPCODE and CLEARCODE]

<e)49-3, <-e)+9+5, x test tape number

we

4. wrong tape
& 3
> ;
4 esh=13 3 version number
<e5h-e50, 5 AL version number T4 gr msx version number
5 then the following definitions are loaded;

4 ebi=1 3 define version number T1 and LI
4 eb2=9 5 define version number T2

‘ 4 e63=10 3 define version number T3 :
4 ebl=e5h 3 define version number Tk
4 eb5=11 3 define version number TS :
g4 eb6=12 3 define version number T6 and 12
4 eb67=7 3 define version number T7 and 13 -
4 e68=8 3 define version number T8 and Ik ‘;
4 e50=e5h J
> 3




[3046.67]
‘ [GIER ALGOL 4, pass 6, page 1]

‘;‘k=e2§+eﬂ+, 1=e16-el47, 230, blo,c70,320;
= el ;
[Input byte values » used otherwise than for entry into the INPUT CONTRCL
TABLE:
196 CAR RET 4g18
210 begin code 5a18
412 smallest operand 1a19
LET largest - lal
be

Output byte values in code:
468 - ... 6217, c66, c9, 1a18]

[Output byte values]
d9=107 [std 2 calll ;
d11=1 [end calll, d15=0 [beg call] ;

1‘ bT7: aq 1.1-1.21 merk 1, bits 2 to 21 §1c2)
b8: qq 1.3-1.15 mark 2, bits & to 15 (3, Le2)
b k=e31, 1=0 Alarm texts
T=e32
ab: ttype;

a7: Teall;
d8: Tsubscripts;
e32m=Y

e
T=1
S

If 4 18 redefined = 0 we get for KA,KB = 00:
operator output, for KA,KB = 10: indicator output

We Ve we W we Ve e Ve we e ‘e

STD IDENTIFIER: R:= STD TABLE CONTROL[inbytel;
go to UNPACK CONTROL WORD;

c65:arn(b) , ga rl
pm Xt 410 IPC
hv c2

e wo Wwe

procedure outing

output{input) ;

c2s:pmn(e1) X 1
hs e2 1A

} ‘ hv &3

al2ipa p t a2

s e e

TYPE ALARM: OPERAND STACK [‘bg) =
;

2
hs e5 ; undeclared; outtext(4<typ
arn(el) , qq s+d6 ; select error by;
el , ud 13l output (last input);
hs eT 3 select normal by;
qq s ud 16ek ; goto SET NEW CPERAND;
hv a3 H




| P [1.7.67]
[GIER ALGOL 4, pass 6, page 2]

b25: qq 1439

a3: if RA then top operand:= top operand -1;

£
c5: arn b25 , ac ek 3 CARRET: CRcount:= CRcount + 13
c: pmfel) X 1 3 NEXT: inbyte:= input;
hs e2 1A if R < 511 then go to STD IDENTIFIER;
ga b v NT - - -
ga b , hv cb5 3
bs (b) t 300 3 if inbyte > limit then
ck =2 v 3 “begin
hh al 3 Veriant:= in byte mod 4;
ga b , ck 2 3 in byte:= inbyte : I
m 3 D 3 -
al: ga bb , 1t a1 3 end; inbyte:= inbyte + base;
el 3 REPEAT:
b: pmlinbyte]tX 3
bi12:sr[top operator]dsIPC ; 1f CONTROL TABLE [in byte] <
mm(b12) Xvt LT ; T OPERATOR STACK [top operator] then
‘ H begin R:= top operator; top:= Top - 1 end else
c3: prm(b) VXt IPC ; UNPACK INPUT: R:= TABLE [inbytel; -
hv rh ; Special output:
sy 65 NKC ; 65 <inbyte>
sy(v) NKC ;
hv b 3
sy 66 NKC ; 66 < top operator>
sy(b12) NKC ;
1=j«d=d~d=d-d-d H
a26:qq(b12)  t-1 3
c2: ga b5 , g6 Dbl 3 JNPACK CONTROL WORD:
ck 18 , mb b7 3 PA, PB := Marks
ga b2 , ck 6 3 QA, QB, RA, RB:= Bits 6-9
mb b8 , ga b3 3  Dbl:= bits 10-19
ck 6 , mb b8 3 b2:= bits 20-27
b6: arl[variant]D 1LPB ;
ga bl 3 b3:= bits 28-33
b5: pi -1 t 1008 3 bli:= bits 34 to 39 + (if PB then varient else 0);
hv T3 1LKB ; special output:
‘ gl nm IKA ; indicator
sy IKA ;
i=led-d-d ;
hv a3 NRB ; if RB then CHECKTOP: begin
sy 67 NKC ; special output:
sy(p) NKC ; 67 <stack top>
=1-d=-d H
arn(p) 3 1f bit(0, OPERAND STACK
aq (b2) t 512 1T 3 TTopl) then par 2:= par 2 + 512;
b3: ck [par 3] 5 iAf bit (par 3, OPERAND STACK[ topl)
hv a3 10 ; = 1 then goto SET NEW OPERAND;
ck 1 3 if bit'('ﬁar"i_ 1, OPERAND STACK[topl)
hv al2 NO % 1 then goto TYPE ALARM;
arn b3 , ca 1 3 if par 3 = ‘cTnen goto a13;
hv ail3 H
nec 0 s, v al2 ;3 if par 3 ¢ O then goto TYPE ALARM;
m 30 DV 3 Mi= float top; skip;
al3:pm 541 D 3 al3: M:= round top;
) hs e3 X 3 output (M);
‘ aa (v2) t 312 3 par 2:= par 2 + 512;
2
;

pr Pl LRA




[L.7.67]

[GIER ALGOL 4, pass 6, page 3]

a2: hv a2l NQB
bl: pmipar 4]XDt a2
a28:pp p-1 , 1t p-1
bs (b12) , hs e5
hv ri , qan e3k
bo: gr P MA
a21:hv ak NQA
ab: hs ¢28 , qq 43
qq (b12) t 1
als

b2: arn -1 [par 2] D LPA

b21ths
b1: qq
a8: ga 126
b22:arn[rel]

hs e3
al27:pa b21
b26:arn

hv e3
c10:

hs c¢25

hs 028

pS(
cllispm ?

hs e2
hv a5
ar (b12)
ga 1
ca
ga biz2
Pa D
hs e5
a5: arn(p)
tk -
ga b38
mb 3
b37:g8 b1k
pt b1
b38:pm
gn p
bllsarm

[ CPERANDSTACK

b15:qq 411

[1b15] aq 49
[2b15] pp D1

b16:qgq

e3[or a8] LPA

, hv [par 1]
D

t e3

b ok
&
=
0
Q

cte ct
5
2
1Y
N3]

e w «

s pi

t ¢

Dt a2

, 1t bis
, hv a28

e wo e We we Vo e e e

s We We we

Wr e e Ve W Mo We We Ve Lo ws Ve Lo Mo Wy ‘ee We Vs e We e B Us e Ve W we Ve e

SET NEW CPERAND:

R:= OPERAND STACK {top operand];
1f QB then begin top operand:=
~top Operend + 1; Test for stack

overflow:

OPERAND T%BLE[par L}:= R; end;
1f QA then begln

SET AND STACR(Gperator base);

top operator:= top operator + 1;

OUTPUT: if no relation then
output (par 2) else
goto OUTRELATICN:
goto action [par 1];
OUTRELATION:
output(rel) ;
NORELOUT; goto action [par 1];
procedure NORELOUT;
Pegin no relation:=
end;
PROC WITH PAR: pseudo top:= top operator + 13
output (iInput); base:= d3;
output (input);
goto NEXT;
BEGIN CALL: RC:= marks(AUX TABLE[top operand]);
R:= Input; comment number of actual parameters;
if RA = 0 then begin
T if RA = 1 V R+ top operator + 1 = pseudo top
-Eén top operator:= pseudo top
else
begin OPERAND STACK[top operand]:= undeclared;
alarm (4<call})

true; output(bas)

end;

end;
R:= AUX TABLE[top operand];

words, Jjumped to at end calll

s hv c20
s hv ¢c20
s hv ¢

s hs 21

we ws wo e

output§end call); goto NEXT;
output(std2eall) ; goto NEXT;
no output; goto N
output (address);

2
goto STACK;




,, [4.7.67]
&  [GIR ALGOL b, pess 6, page b] {

c20:ps  c-1
c21:arn(p) D
pp pl , hv (b21)

output (par); goto NEXT; ]
procedure out (u);
eg P operand:= top operand - 1;
output (u) end; |
ACCEPT: top operator:= top operator + 13 *

clbigq (p12) t 1
SPEC:

cl2sarn(p-1) t ak
tk 17, tk =T
mwb 1025 D
ps c3-1 , hv e3

output (bits (16, 19, part 2 (
OPERAND STACK [top + 11));
goto Input action

c13:qq (b12) + -1 END CALL: top operator:=

Ve e Ve Ve Ve Wwe We we e Ve Be e e

hv p top operator - 13 goto OPERAND
STACK;
b13:9qq 1419-1.27+1,33-1.39 mask 3

std. unpack control
char-control word

b19:[0lag 4 , qq 17
& [1] qq & , Qa9 ¢
[2] qa & , aq c66
[3] g 4.9+2.33 ¢ c17
(4] gqa L4.9+1.33, aq c17
[5] qa 4.9+2.33, qq c17
c16:arn(b) , t1 =20
tk 30 » hs &3
c19:arn(b) , b b13
ar (b3) t 119 IPC
hv c2

STD UNPACK:

qq trackrel,.27 + operand.39
+ unpack teble [par 3];
goto UNPACK CONTROL WORDj

Ve e We Ve W Vs We e We e e e

[Stack operator call
hs ¢15 , qq base
The operator in location basetparl is stacked and the stack is tested]

ENTER SPEC:
proc SET AND STACK(q) ;
proc STACK(q) 3

c27:ps  c-1 , hv c18
c28:it (b12) , pa DbIO
cl5tarn s , gt ¢18
c18:pm (bl4) [base] 1IRC
‘ b10:gml pseudo toplt 1 MRC

sy 68 NKC
sy (b10) NKC
sy (ok) NKC
=1{~ded-d

it p-1 , bs (b10)
hs e5 ’

hv s1 , qan e3k
e17:it (b3) , pa bh
hs e¢28 , qq 417
arn(b) t 1
alb:ga bh , tk 10
m (b4) Xt a7

UNPACK STD SPECS: parl:= par3;
SET AND STACK (d17);
R:= STD TABLE [std 1d+1];
for parli:= part 1 (R) while R$ 0 do
T begin M:= R ; R:= STD SPEC TABLE[park]

hv a3t X NRA TF LRA then

tk 28 , ck 12 T beglnh slow proec: R:= bits (28,39,R);

ar gbm) LRB then variable 1ist:

aq (b10) t -1 LRB ~ begin Ri= R+(c1l-c12) pos 193

ar d17 X IRB pseudotop:= pseudotop = 1 end

a3l:ck -5 , hs b10 R:= R + slow proc specj LRB:= T end

‘ hv alb NZ swop; R:= R shift - 5; pseudostack:

arn r2 NA end; I

1f Tast proc then add 3pos27 to
~ OPERATCR STACK[pseudo top); go NEXT; .

ac (b10) , hv ¢
[2] aa 3.27

We Ve we We Ve e e Ve We e We WP We Mo Ws W We s W Yo e e ‘oo e we ‘e e




[4,7.671
‘ [GIER ALGOL 4, pass 6, page 5]

c23tarn(bl) D+t 100 ; STD SPEC 2: :
output (par 4 + 100); w

hs (b21) 3
c26: ;s GIER: : |
arn(b2) D ; OPERAND STACK [top operand}:i=
ar b16 , ud b9 qq par 2, hs c21;
hv ¢3 H goto UNPACK INPUT; |
c31:hs ¢25 3 INQUT 4: output (input);
c6: hs 25 ; INOUT 3: output (input);
c2liths c25 ; INOUT 2: output (input);
¢/t ps c-1 , hv ¢25 ; INOUT 1: output (input); goto NEXT;

DOPE: output (input);

¢30ths c25 ;
hs ¢25 3 el:= inputj output(el);
arn(e1) ; subs:= el}
ga b17 , hv ¢ H goto NEXT;

‘ c39:pm(el) Xt 1 3 LEFTBR:

hs e2 LA etl:= input;
pm(p) Xt dk ;  Ri= word 2{OPERAND STACK)
tk -5 , 88 b23 3 [top operand];
ck 12 I0A ; QA:= bit 7(R); park:= bits 23 to 32(R);
ck 16 , ga bh 3 OPERAND STACK [top]:=

b233pm -1 D a2 3 bits 1 to 4 (R) + base;
em © , srn(el) if OA then
Pa b17T  t -1 LOA ; Subs:= 13

biTica [subs] , hv a1l if -el % subs then
hs e5 35 T begin alarm ({subscripts});
pi 0O , Qqs+d8 ; 0= false; parl:=
pa bh t 17 3 R

alt:qq (v12) t -1 LOA ; if OA then top operator:= top operator + 13
hs c28 , qq 43 3 BTACK TPERATOR(d3) ;
Qg (b12) 1 3
hv ¢ NOA ; 1f OA then
prm d15 DX ;3  Output (Pezin call);
ps c=1 » hv e3 3 goto NEXT;

& 8: amm 1 D ; SWITCH DESIG: output(integer);

pPs c3-1 , hv €3 H goto UNPACK INPUT;




[5.7.671
[GIER ALGOL 4, pass 6, page 6]

[When the following procedure is entered the opersnds in top and top + 1
(i.ee p and p - 1) have both been checked to be arithmetic or undeclared,
If necessary the procedure produces output of float top or float next top
to meke them of the same type, makes sure that par 2 is 512-marked if the
result is reall

c32:arn(p) , m (p-1) procedure ARITHPAIR;

it (v2) , pa b22
pa b21 t a8
Pa D t  dik
hv c¢1

rel:= par 2

no relation:= false;

OPERAND STACK T¥opl:=
bool result; goto REPEAT

>
ck O X I0A ;
ck O I0B ;
hv  s1 NOC ; if -, (OA Vv OB) then return;
bsnébe) 3 Ri= 03 if par 2 < 512 then
ag (P2) + 512 3 par 2i= par 2 + 512;
arn 31 D NOA ; if -, OA then Ri= float next top;
arn 30 D NOB ; 1T -, OB Then R:= float top;
hs &3 Nz ;3 IFT R % 0 Then output (R);
hv s R Teturn;

c33:hs ¢332 ; RELATION: ARITH PAIR;

;

;

3

H

c3k:bs (b2)
ra p t 412
hv ¢l
cliieit -1
chi:qq (p12) Vvt 1
c35:pa P t  d4di3
hv ¢
e36:hs 32
alOsbs (b2) , it 412
allizpa p t 413
al52arn(b2) D

POS, NEG, ABS
if par 2 < 512 then OPERAND
BTACK [topl:= int result; go to REPEAT;
TAKE CPERATCR: I
KEEP OPERATCR:
SET REAL RESULT: OPERAND
STACK [topl:= reml res; goto NEXT;
PLUS, MINUS: ARITH PAIR;
al0: 1f par 2 < 512 then OPERAND
ST Ttopl:= intres else
SET REAL QUT: OPERAND BT [topl:= realres;

I

Vs WMo We e e We We Ve Ve W e We We We s Vs We

hs e3 output (par 2);
hv cl goto REPEAT;
c37ths c32 MULT: ARITH PAIR
bs ébe) if par 2 < 512 then
a30:qq (b2) t -1 “par 2 :=par T ~ 1;
hv al0 goto al0;

c38:bs (b2) , ud a30 POWER: 1f par 2 < 512 then
par 2i=par 2 - 1;
goto SET REAL OUT;
for real
:= for; 1f par 2 > 512 then
OPERATOR STACK [topl:= Tor real;
goto NEXT;
STEP ELEMENT DO: topoperator:=topoperator-1;
STEP ELEMENT: ARITH PAIR; go to SET REAL OUT;
output (par2); -
goto NEXT;

hv all
b2h:qq -9.4+3,9+¢3,19+0.33
chosbs (b2) , nv o
m b2k, am (p12)
hv ¢
ch3:qq (b12) t -1
ch2ths ¢32
arn(b2) D
ps c-1 s hv e3

we Ve e We %o W We e e s e




[5.7.67]
[GIER ALGOL 4, pass 6, page 7]

®

[The following procedure takes the top operand and (1) adds the input
parameter to par 2 in case of label type, (2) puts the operator number
in b1ts20~22 into b29, (3) outputs par 2, and (4) outputs the type
given in bits 16-19]

clibsarn s , gt b30

pm(p) Xt ak R:= AUX OPERAND [top);

ck 15 if bit 15 (R) = 1 then
b30:qq (P2) t 1 LO par2:= par 2 + q3
mb 508 D = Extract bits 16 to 22

type:= bits 16 to 19
rator:= bits 20 to 22

ck -5 , ga b28
tk 10 , ck -7

ga b9
pmnébZ) XD output(par 2);
hs (b21) !
b28:prm -1[type] DX output (type)
‘ hv e end CASEELSEj
ch5:bs (b2)  , hv o3 CHECK INTEGER: if par 2 > 512 then

OPERANDSTACK[Top]:= real;
CHECK UNDECLARED:

goto UNPACK INPUT;
CASE COMMA: base:= case;
ELSE EXPR: CASEELSE(1)

base:= else; SET (OPERATCOR:
CASE

OPERATCRSTACK [topl:= TABLE

[rator+basel; top operand:=

top operand -~ 1; goto NEXT;

END CASE: -
ENDELSEEXP: CASEFLSE(1);

cb2:pa p vt a13
cb63:pa P t 420
hv ¢35

c22:ths cb6 , gqq 1

b29:pm[ rator] Vt b27 IRC

ch7:pm (b29) t 131 IRC
gm (b12) MRC
pp pti » v e

ch3:

cl8ths cl6 |, qq 1
aq () ¢ 419
hv ¢ goto NEXT;.

CASE UNDECLARED: t:=undeclar; skip;

CASE INTEGER: 1f par2<512 then skip;

chosbs (p2) , hv es2 }
CASE REAL: t:=Teal; OPERAND STACK[topl:=t;

c50:ipa P Vvt 413

We e We e Ve We We e e e We Lo Ve Ve Ve We e Ve s we e We e e e Ve e We Ve e We Ve We Yo er s Wa e

‘ c5tipa P t 420

c52ths cb6 , qq O CASE OTHER: CASE ELSE(0);
ag (p) t 419
hv ¢3 go to UNPACK INPUT;

cshtarn 5 D END SWITCH: output (labeltype);
hs &3
arn 36 D output(proc;);
pPs c=-l s hv &3 go to NEXT;




[5.7.67]

& [GIER ALGOL 4, pass 6, page 8]
e55:pm(p-1) X ak 3 ASSIGN: top operator:=
tk 20 sy ¢k =7 3 top operator + 1;

OPERATCR STACK[ top operator]

ga bl 3

hs ci15 , q@ b32 1= CHECK ASSIGN [bits 20 to

aq (b12) t 1 3 22 (AUX TABLE [top operand

hv c ; + 1])1; Check stack; ‘

3 goto NEXT; j

b33:9q Te33+7.39 H mask f
[1033]aq-9. b+[1+2+4]17.9+c1,19+42,27, 3 Operator: prep assign |
c56tarn(b12) , mb b33 3 PREP ASSIGN: ;

ar 1b33 IRC H 1

gr (b12) MRC ; |

hv ¢ 3

[Code parameters., Following code we may meet:
‘ 1) Any identifier description, including specifications and dope description
2) Std identifiers
3) CAR RET = 196
L) begin code = 210]

c57:pm(el) X 1 3 MORE: R:= input;
hs e2 LA
hv al7 T 1f R > 511 then goto STD;
ca 196 , hh al8 ; IT R = CR then goto CR;
ne 210 , hv al9 ; IT R # begIn code Then goto RAND;
pa b20 3 no code:= false ’
c58:pm 104 DX 3 BEGCODE:
hs e3 , ps 1 ; output(begin code) 3
pm(el) X 1 3 for R:= input while R < 512
hs e2 LA ~do output(R)3
hv e3 NT -
tk -30 , sc el 3 CReount:= CRcount - R;
tk 30 , DS c-1 output (R); goto NEXT;
a18hshv e3 , arn b25 3 CR: CRcount:= CRcount+1;
‘ pa b35 t 96 3 output(CAR RET out) ;
ac ek , hv 229 ; goto MORE;




[7.7.67]
[GIER ALGOL 4, pass 6, page

atT:ga ri
arn[stdid]l, ck 10
ga b3 , ck 10
tk -2 » 8a Db35

ck 6
mb 15 D
ar 468 D
hs e3
b3lksarn{tr.nolD
hs e3
22913
b35sarn[tr.rellD

ps e57-1 , hv e3
al9:ga b36 , is (b36)
bs 8100 t 567
hv 57
b36tarn [ ] D
hs &3
hs ¢25
ps c¢57=1 , hv ¢25

We We Ve e W e VI We We We Ve Yo Bo e s e e e we we

e59:pm (b22) D -6

3

arn. 21 , ca €3 H

m (b2) D 3

ps c=1 X 3

ga b26 , hv a27
c6h:grnée2o) , hs c25
arn(el) , ga blo H
blosbt -1 t -1 H
ps DHO-1, hv ¢25
grn 45 3
a22:arn 45 t 1 ;
aq (2e4) t 1 3

hv a22 Nz ;
a25:a:m§e20) t -1 3
qq (3el) t 1 3
hv a3 NZ ;

b20:it 1.1 [no codel, qq
pin(TBel) , bs (b20)
arn e20-L40 D NTB
ps ek2 , nh e

we o we N

cb66iarn 10T DV
c9: artm 103 D
ps c-1 , hv &3

e e Wwe

9]

STD: R:= STD DESCR [R];
trnot= bits 10 to 19 (R);

trrel:= bits 20 t0 27(R);

output (bits 30 t0 33(R) + L6B);
output (trno);

output (trrel);
goto MORE;
RAND: b36:= R}
if R > 412 then
begin~ output (b36);
outinj
outing
end;
goto MORE;

THEN: M:= rel:= rel-6;
1f no relation then
" M:= par2;
b26:= M3 NORELOUT;
goto NEXT;

END PASS 6: n:= input; output(n);
for nt= n-1 while n>0 do
— output (Imput) ~— —

Count depths of 2
stacks

16ek) ; mode bits:= mode bits V no code;
if no code A error occurred then
5Kip pass 9: R:= top core-40 €I5e R:= 0;
set return (get GP seg); goto mext segm;

STD 2 CALL WITHOUT PAR: output(std 2 call); skip
output (end case st);
goto NEXT;



[7.7.67]
[GIER AIGOL 4, pass 6, page 10]
[ Input control teble] [add explenation of table format]
i=1-103 5
di: 3
1=103d1 H
aq T34 9+c2L,19+71.27+ 0.39, 3 412 general
aq  Te3+49+c2l,19+T1.27+ 0439, ; 416 undeclared
aq  To3+4.9+c2l,19+69,27+ 8:39, ; h20 label
aq T3+ ,9+c2h,19+73,27+ 32.39, 3 Loh switch
aq  Te3+4,9+c2h,19+72,27+ 8.39, 3 428 formal label
aQq  Te3+Hh9+c2k,19+73.27+ 32,39, ; W32 formal switch
aaf 7e3+4.9+col, 19+73.27+ 16.39, ; 436 no par proc, in, re, bo, no
qaf Te3+4.9+c10,19+73.27+ 20.39, ; par proc, in, re, bo, no
¥ ) qaf Te3+4.9+c2l,19471,2T+ 2h,39, ; L4k simple, in, re, bo
qaf Te3+k 9+c2lk,19+70,27+ 10,39, ; L8 array, in, re, bo
aq Te3+0,9+c30.19 3 1452 dope deser
qaf 7.3+4.9+c2k,19+73,27+ 28.39, 3 456 formal proc, in, re, bo, no
qaf 7.3+k.9+c2k,19+72,27+ 2k,39, 3 460 formal simple, in, re, bo, str
qaf 7.3+4.9+c2k,19+72,27+ 13.39, 3 L6L anon array, in re bo
aaf Te3+h,9+e31.19+75,.27+ 4,39, 3 468 literal, in, re, bo, str
qaf Te3+H0.9+c27.19+ 20.39 3 h72 spec: simple in, re, bo, str
q9f 7.3+0.9+c27,19+ 24,39 - ; 476 - label, val: in, re, bo
qqaf 7+3+0,9+c27,19+ 28,39 ; - array, in, re, bo, proc
qqf T.3+0,9+c27,19+ 32,39 3 484 - proc, in, re, bo, switch
q,q_f 7.3"'0.9“"027.19"’ 36-39 H = unsp, gen
qaf b, 9,9+ .19+ 2,33+38.39 3 92 << =>
aqf 49,9+ .19+ 2.53+h2.39 3 b96 > F T
qaf  T.3+ 8.9+ .19+ Li,39 ; 500 not, entier
qaf T3+ 8.9+ c.19+ 46.39 ; 50k pos, neg, abs, round
qqf T3+ 8.9+ c.19+ 50,39 3 508opint,opreal, opbool,opstr
P aq 4L+ [1,213.9+ c.19+ 36,27+ 8,33 s 3 128 proc;
aq b+ 8.9+ c.19+ 10.27+ 9439, 3 129 ifex
aq  1h.l+ 0.9+ .19+ 10,27 s 3 130 1fst
qq  -8.h+ [1,2]3.9+c59.19+ k1.27+ 5,33 3 131 thenex
gq ~10,k+ [1,819.9+c22,19+ 37.27+ T.33+ 0,39 ; 132 elseex
aq 1.4+ 2.9+ c.19+ 36.27 s 3 133 delete call
qq =~10,k+ 1.9+ck8,19+ 39,27+ 7,33 ; 134 end else ex
Q@ Tk 0.9+ c.19+ 12.27 s 3 135 end else st
qqa 1hb+ 0.9+ c.19+ 12,27 s 3 136 end then st
qq =-10u+ [1,2]3.9+ .19+ UL, 27411.33 , 3 137 end go to
aq 1k 0.9+ ¢.19+ 13.27 , 3 138 for
qq ~10.4+ 1.9+cl1.19+ 20.27+ 2,33 s 3 139 step
qqa ~10.L4+ 1.9+ch1,19+ 21.27+ 2,33 » 3 140 until
Qa 14 0.9+ c.19+ 24,27 » 3 141 end do
aqa 1k, 0.9+ €419+ TT7.27 » 3 142 end single do
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! aq S+ 11.9+ c.19+ 41,33+16,39 ; 143 mod
| a6 [1,819.9+ c.19+ 2,33+54,39 5 1k +
i aqa G+ [1,8]9.9+ c.19+ 2,33+55,39 ; 145 -
i aq S+ [1,8]9.9+ c.19+ 2.33+56,39 ; 146 X
qq 8.+ [1,8]9.9+35.19+ 0.33+57.39 ; 147 /
qa 8.4+ [1,2,8111.9+ c.19+ 41.33459,39 ; 148
aq@ 104+ [1,2,8]11.9+ c.19+ 0,33+58,39 ; 149 X
aq =84+ [1,2,8]11.9+ c.19+ 5.33+63,39 3 150 shift
qq =104+ 0.9+ck1,19+ 80.27 , 3 151 first bound
qq =104+ 0.9+cl1,19+ 81,27 , 3 152 not first bound
qq  =8B.4+ [1,2,8]11.9+ ¢€.19+105,27+ 1.33+12,39, ; 153 of switch
qq  thb+ 0.9+C5T.19+117.2T+ 0,33 , 3 154 code
i qq  ~10.4+ 2.9+c54,19+102,27 s 3 155 end switch
qa  Ou+ [1,2,8]11.9+ c.19+ 5.33+60.39 3 156 and A
aa  -2.4+ [1,2,8]11.9+ c.19+ 5:33+61.39 ; 157 or V
aq  ~dJ [1,2,8]11.9+ .19+ 34,27+ 5.33+61.39, ; 158 imply =>
qq =6+ [1,2,8]111.9+ c.19+ 5¢33+62,39 3 159 =
a1l 8.9+ c.19+ 14,39 ;160 T
qq ~-10,U+ 0.9+chh .19 3 161 )
qq =~10.U+ [111.9+ .19+ 16,27+ 2,33 , 3 162 simple for do
qa -B.u+ [1,2]3.9+cl3,19+ 23,27+ 2,33 3 163 step element do
qq -8.+ [1,2]3.9+clli, 19+ 19.27+ 5.33 , 3 164 while element do
qqa b+ 0.9+ €419+ 97.27 , 3 165 case st
aq  1bh.b+ 0.9+ € 19+ 97.27 , 3 166 case expr
ag =84+ [1,2,8]11.,9+ c.19+ 98.27+41,33+13.39, ; 167 of expr
aqd =10.4+ 149+¢53,19+101,27+12.33 3 168 end case expr
qq ~10.4+ 8.9+clh7.19+ 0,39 ; 169 case comms
qq 14w 0.9+ c.19+100.27 » 3 170 case semicolon
aq 14+ 0.9+ c.19+115.27 3 171 end loop
qq 1k 2.9+ c.19 3 172 do
aq -8 [1,213.9+¢59.19+ 41,27+ 5.33 3 173 then st
qq ke 0.9+ .19+ 11.27 , 3 174 else st
ga  ~8.4+ [1,2]3.9+ c.19+ 98.27+41,33 , 3 175 of st
aq 144+ 0.9+ ¢9.19+100.27 , 3 176 end case st
aq -10.b+ 0.9+¢13.19 3 177 end call
qq -12,4+ 0.9+ c.19+ 76.27 35 178 ] one
qa -12.b4+ 0.9+ c.19+ 76.27 3 179 1 more
Q@ ~10.b4+ 0.9+ c.19 3 180 call parsm
qa -10.4+ 8.9+ c.19+ 27.27+ 18.39, ; 181 comma 1
qq  =10.U+ 8.9+ cC.19+ 27.27+ 18.39, ; 182 comma 2
aq ~10.4+ 0.9+cl1.19 3 183 bound colon
qqa =104+ 1.9+ch1,19+ 15.27+ 2,33 , 3 184 simple for
qa -8 [1,8]9.9+ch0.19+ 1h.27+ 2,33+15,39, ; 185 := for
qa -8+ [1,2])3.9+clh2,19+ 22.27+ 2,33 3 186 stepelem
aq -8+ [1,2]3.9¢+ c.19+ 18.27+ 5,33 , 3 187 vhile elem
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qq
aq
aq
aq
qq
aq
qq
aq
aq
aq
aq
aq
ad
qaq
Qg
aqa
Qq
aq
qq
qq
aq
Qq
aq
qq
Qa
Qq
Qq
qq

~104 b+

-10 4+

=10 b+
1h b+
14 b4+
1 b+
1hb+
14 b+
1h bt
1h b+
1h b
1h b+
14 b+
1h b+
1 bt
1k b
1h b+
1h b+
144+
1h bt
1h bt
14 b+
1h b+
1hh4
1h bt
1hob+
1h bt
1h b+

1a9+ch1,19+ 17.27+ 2,33 ’
2.9+ c¢.19
[2,8]110.9+c55.19+116,2T+ 11439,
[1,2,8111.9+¢55.19+116,2T+ 4.33+11,39,
0.9+ c.19+ 9,27 s
c56.19
0.9+ .19+ T.27
0.9+ c.19+ 86,27
0.9+ ¢5.19+ 96.27
0.9+ cT7.,19+ 5,27
009""'02’4.19"’ 2027
2.9+c24,19+ 85.27
2,9+ c¢,.19+ 84,27
[1,2]13.9+ c.19+ 83,27+ 2,33
2.9+ .19+ 8h.27
0.9+ckl, 19+ 82,27
0.9+ c.19+ 6,27
0,9+ c7.19+ 3,27
009+ C7-19+ ’-l-.27
0-9"' Cn19+ 8-27
1 .9+C11 .19+d1 5.27"'13033"'10.39
[1,8]9.9"’039.19“' 34¢33+19.39
0.9+c58,19+117.27+ 0.33 s
+ 0,9+ c¢.19
0.9+ c.19+118.27
0,9+cbh,19+87.27 s
149+C11.19+d15.27+14,33+10,39
8.9+ cb6.19+ 79,27+ 1539,

A T I R T I D R RN R VU VO v
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188 while

189 endass

190 :=

191 first:=

192 while 1label
193 prepass

194 goto bypass
195 bypass label
196 CARRET

197 begin block
198 begin proc

199 teke array

200 take value int
201 - - real
202 - - bool
205 end bounds

204 end block

205 end proc

206 end tp pr

207 label colon
208 beg call

209 [

210 beg code

211 end core code
212 core

213 end pass

21l beg func

215 begin bounds
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[ Operator table]

i=i.8 3
da3s 3
i=843 3
aq =9+ 3.9+ ¢B8,19+ 78,27+ 1.33 » 3 8 switch design
aq  ~9.u+ c3.19 3 9 if ex
aq  -9.h+ [1,2]13.9+c14,19+ 78.27+12,33 , 3 10 accept 208, 21k
Q@ ~9.k+ 1.9+ ¢1.19+ h3.27+ 7,33 , 3 11 1= 191,190
aq  =9.h+ 1:9+e52,19+ 99,27+11,33 3 12 of switch
Qg 9.l 1.9+¢52.19+ 99.27+ 7,33 3 13 of case
aqg =134+ 0.9+cbk,19+222.27 , 3 14 (
Qg 9.+ [1,2]13.9+ c3.19+ 1.33 ; 15 for integer
aa 9w [1,2,4]7.9+ €1.19+ 51.27+41,33+ 4,39, ; 16 mod
aq  =9.h+ [1,2]3.9+ c1.19+ 25,27+ 1.33 , 3 17 first subscr. 209
Q@ -9+ [1,2]3.9+ ¢1.19+ 26,27+ 1.33 , 3 18 not first
qa ~11.h+ 0.9+ .19+ 28.27 s 3 19 last subscr ULs2
Q@ ~9.h+ [1,2]13.9+c12,19+ 78.27+41,33 , 3 20 spec int name
qd =9 oLt 3.9+4c12, 19+ 78027"')"'0033 s 321 = re -
‘ aq 9. 3.9+c12,19+ 78,27+ 5,33 , 322 - bool -
: Q@ =9.4+ 3.9+¢12,19+ 78.27+ 9,33 , 325 - string
Qa  -9..4+ 3.9+¢12.19+ 78.27+11.33 , 324 -«  label
qa  9.h+ 3.9+c12.19+ T8.27+ 2,33 » 325 = value int
aq  ~9.l+ 3.9+c12,19+ 78.27+ 2,33 , 326 - - Te
aQ -9 3.9+c12,19+ 78.27+ 5,33 » 3 27 spec value bo
aq -9 3.9+¢12,19+ T8.27+15,33 , 3 28 - array int
ag  ~9.u+ 3.9+¢12,19+ 78.27+16,33 s 329 - - re
Q@ =9.u+ 3.9+¢12.19+ 78.27+17.33 , 330 - -  bo
Q@ =94+ 3.9+c12,19+ 78,27+18,33 s 331 - proc no type
qQ@  -O.h+ 3.9+¢12,19+ 78.27+19.33 , 3 32 - -  int
Q@ -9.m 3.9+¢12,19+ 78.27+20.33 » 333 - - re
Q@ ~S.l+ 3,9+¢12,19+ 78.27+21.33 , 3 34 - - bo
Qg =9.l+ 3.9+c12.19+ 78,27+ 6,33 » 335 = switch
Q@ -9k 3.9+c12,19+ 78.27+12,33 , 33 - unsp
aq =9l 3.9+c12,19+ 78.27+12,33 » 3 37 - general
aq 5.l [1,2]3.9+¢33.19+ 60.27+ 2,33 s 38 <
| ag  S.e [1,2]3.9+c33.19+ 61.27+ 2,33 3 39 <
Q. Sels [1,2]3.9+¢33,19+ 62.27+ 2,33 3 bo =
& a@ 5. [1,2]3.9+c33.19+ 63,27+ 2,35 ;>
Q@ 5.l [1,2]3.9+c33.19+ 6L.2T+ 2,33 3 b2 S
a4 S [1,2]3.9+c33.19+ 65.27+ 2,33 ; b3 4
a@  Beb+ [1,2,4]7.9+ 1,19+ 34,27+ 5,33+ 6,39, ; Ui not
Q@ 13 [1,2,4]7.9+ 1,19+ 33.27+L0.33+ k.39, ; U5 entier
ag Tl [1,2,4]7.9+c3lL,19+ 1,27+ 2,33+ 5,39 ; pos
Q@ T+ [1,2,4]7.9+c34,19+ 35,27+ 2,33+ 5,39, ; 4T neg
qa@ 134+ [1,2,4]7.9+c3h .19+ 32.27+ 2,33+ 5,39, ; 4B abs
aq 134+ [1,2,4]7.9+ 1,19+ 29.27+40.33+ 4,39, ; 49 round
aq  13.b+ To9+ c1.19+ 94, 27+10.33+ 4,39, ; 50 opint
qa  13.h+ T.9+ ¢1.19+ 93.27+10.33+ 5.39, ; 51 opreal
qa  13.b+ To9+ ¢1.19+ 94,27+10.33+ 6,39, ;3 52 op bool
Q@ 13.L+ To9+ 1,19+ 94, 27+10,33+ T.39, ;3 53 opstring
qq  T.l+ [1,2]3.9+¢36.19+ 45,27+ 2,33 3 5k o+
aq 7o bt [1,2)3.9+c36.,19+ 46,27+ 2,33 3 55 -
Q@ 9. [1,213.9+¢37.19+ 48,27+ 2,33 3 56 X
qa 9. [1,2]3.9+¢36.19+ 49,27+ 2,33 ;3 57/
aq 110+ [1]1.9+e38.19+ 53.27+ 2,33 3 58 A
oy d  9.M+ [1,2,4]7.9+ c1.19+ 50.27+41.33+ b,39, ; 59 :
& aq 1.+ [1,2,4]7.9+ ¢1.19+ 66.27+ 5,53+ 6,39, 3 60 R
@ =l [1,2,4]7.9+ c1.19+ 67.27+ 5,33+ 6,39, ; 61 V
aa  =SJl+ [1,2,L]17.9+ c1.19+ 68,27+ 5,33+ 6,39, ; 62 =
Qa  =Td+  [1,2,4]7.9+ c1.19+ 91.27+41,33+ 6,39, ; 63 Shift
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[Check operators: casel

b31: qq ~9.l+ ¢51.19499,27
q.q_ "‘90"""‘1 .9+C)49.']9+99.27+ 2.55
qd ~9¢l+1.9+c50.19+99,27+ 0,33
qq =9.k4+1,9+e52,19+499.27+ 5.33
qq =9 H+1.9+¢52,19+99,27+ 9,33
aq =9.4+1.9+c52,19+99,27+11.33

[Check operators: else]
b27: aq -9..u4+ 63,19
aq =9.+1,9+ck5,19+ 1,27+ 2,33

aq =9.4+1.9+c62,19+ 0.33
Qq -9.4+1,9+ ¢3.19+ 5433
qq. "90’"“"1 09+ 03t19+ 9053
q.q. "90)‘”1 o9+ 03-19“' 11053

[Check assign operators]
b32: qq =Ful+1.9+¢3.19+10.33+0.39 ; O undeclared
ag -90,'“'1 09+03019+L” 033"')4'039 3 1 in‘beger
qq "90"“'1 o9+c3019+’40.35+5039 H 2 rea.l
aq =9<4+149+e3,19+ 5.336,39 ; 3 boolean

e e We we We o

we e e s o e

0 undeclared
1 integer

2 real

3 boolean

L string
5 label

undeclared
integer
real
boolean

string
label

i FUWh -0
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[Std. proc table, at high address end of store, The entry at L contains:

L: qq ref .9+track no.19+track rel,27+code output,33+operand.39
I+1: qq specn.9+spec{n-1) .14+ ...

Operand 1s the entry in the OPERAND TABLE of the procedure identifier,
spec is the entry 1n the OPERATCR TABLE of the specifier operator.
Code output = output value - 468,

Ref will point to one of the action words of a table:]

d10: [Ref table] Procedure kind

2
qa T3+ c16,19+T4,27+5,33 » 3 0 fast with parsmeters
qq  Te3+ c16,19+74,27+2,33 s 3 1 fast without parameters
qq T3+ c16,19+74,27 s 3 2 slow, fixed parameter list
aq T3+ c16.,19+7h,27+4 .33 s 3 5 slow, varisble parameter list
aq T3+ €16,19+71.2T+1.33 , 3 4 std, variable
aq T3+ c19.19+ 3.33 3 5 1n program with parameter
qq T3+h 9+ ¢.19+90,27+ 6.39 , 3 6 kb on
aq  T3+4.9+ ¢.19+489.27+ b,39, 3 7 1ym
aq T.3+h.9+ € 19+106,27+  19.39 , 3 8 writecr
d17: [Std proc parsmeter specifiers] 3 spec. Parameter kind type
aq -9.4+3,9+c12,19+ 78.27 » 3 0 used internally, slow
aq e1l4,19-¢12,19 £, 31 - - s =  var, list
qq =9.4+1,9+c26,19+109,27+41,33 3 2 1integer expression
qq =9¢U4+1.9+c26.19+109.27 3 3 real -
qq =9.4+1,9+c26.19+109,27+ 2,33 s 4 int. or real -
aq =9.U4+1,9+c26,19+109.27+ 5.33 3 5 boolean -
4q =9.U+1,9+c26,19+111.27+41,33 3 6 short -
aq -94+1,9+23,19+110,27+23.33+16.39 3 7 integer variable
QQ =9+l+1,9+c23,19+110,27+26.33+16,39 3 B real -
Qa =9.4+1,9+¢23.19+110.27+22,33+16.39 3 9 boolean - %
Qq =9 l+1,9+¢23.19+109.27+24,33+ 8,39 ; 10 array identifier, any type i
qq =9.l+1,9+c26.19+109.27+ 9.33 3 11 string
aq -9.4+1,9+c26,19+ 25,33 3 12 variable or array, any type
qq ~9.4+1,9+c26,19+ 19.33 3 13 integer proc, with parameters
aq -9.4+1.,9+c26,19+ 11.33 3 14 1abel :
aq =9.4+1,9+c26,19+ 12.33 3 15 anything |
qq =9.4+1,9+c26.19+ 95,27+22,33 , 3 16 gler
aq -9.l+1.9+¢26,19+ 92,27+41,33 , 3 17 select
Qg -945+1,9+c26.19+ 88,27+41,33 s 3 18 writechar
aq =9.U+1,9+c26,19+ 32,27 s 319 abs
Qq =9 l+1.9+c26,19+ 33,27 , 3 20 entier
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[Primary operand table 1]

dz2:

d20:9q 31.4+31.9+31.14+31,19+31.24

(11117 11111 1 111171 11111 2 11111 11111 3 11111
aq 13.4+ T,9+20,14+10,15+2,24+16,29 ~

[01101 00100 1 10100 01010 2 00010 10000 3 00000
aq 21,4+ T,9+20.1k4 - +2h,29 T

[10101 00100 1 10100 00000 2 00000 11000 3 00000
qq 1.4+20,9+20,14+4 247 +16,29

[00001 10100 1 10100 00000 2 00100 00000 3 00000

d12:qq 12.4+ 5,9+20.14 -

(01100 00110 1 10100 00000 2 00000 00000 3 00000

d13:qq 20.4+ B,9+20.14 =

[10100 00110 1 10100 00000 2 00000 00000 3 00000

dthecq 25.,9+20, 14 =

[00000 10110 1 10100 00000 2 00000 00000 3 00000
aq 5.9+20,14 -

(00000 00101 1 10100 00000 2 00000 00000 3 00000
qq T.0+12,14 -

(00000 00100 1 01180 goooo 2 00000 00000 3 00000
qq o1

[00000 00000 1 00100 00000 2 00000 00000 3 00000
aqg 24+ T 4, 14+16,19+1,24+16,29 T

[00010 00000 1 00100 10000 2 00001 10000 3 00000
qq 2.0+ 7 4,14+ 8,19+1.24+16,20

[00010 00000 1 00100 01000 2 00001 10000 3 00000
qqa 2.4+ 7 botl+ 4,19+1,24+16,20 ©

[00010 00000 1 00100 00100 2 00001 10000 3 00000
aq = b 1b+16,1941.20+16,20 T

[00000 00000 1 00100 10000 2 00001 10000 3 00000
aa = 4,1+ 8,15+1.2416,29 T

[00000 00000 1 00100 01000 2 00001 10000 3 00000
aq - b+ 4,10 +1.24+16.29 ~

{00000 00000 1 00100 00100 2 00001 10000 3 00000
aq 12.4+ 5.9+20,14+ 1.15

[01100 00110 1 10100 00001 2 00000 00000 3 00000
qq 20U+ B,9+20, 14+ ~ 16,24

[10100 00110 1 10100 00000 2 10000 00000 3 00000
aq 22.9+20, 14+ - 8,24

[00000 10110 1 10100 00000 2 01000 00000 3 00000
olo] 2.9+ bbb+ 2,15 -

[00000 00010 1 00100 00010 2 00000 00000 3 00000
aq = 7.1 119 -

[00000 00000 1 00111 00001 2 00000 00000 3 00000
aq T T. 0 T 16,24 =

{00000 00000 1 00111 00000 2 10000 00000 3 00000
aq - To1l+ - 8.24 =
[00000 00000 1 00111 00000 2 01000 00000 3 00000
aq 6.1+ 2,15 -
[00000 00000 l 00110 00010 g 00000 00000 2 00000

1M
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

00000

o—— — — —-d — — — — —
\Owe (Dwe —Jws O\ws T %s f7we \N%e [Owe —2we Ove \Owe Dee —Jwe Chwe Ul ve ws Ui e v =2 ws O e

“ B R B3

\V)
W

Li2, 116
undeclared]

subs, var. int]
subs, var. reall

subs, var., bool]
16,45,49,50,59,468
result integerj
L6, =48, 51
result rea.l]

by, 52, 60-63
result bool]

53

string]

k20, 428

1abel]

no typel

448

array, sub. int]
array, sub, reall
array, sub, booll
L6l

arrsy, anon, int]
arrsy, anon, real]
array, anon, bool]
436

proc, no, par, int]
proc, no. par, reall
proc. no. par, booll
proc. no, per, no typl
proc, w, par, int]
proc, w, par, reall

proc., w. par. booll

W, par. no. typl

Le]
3
Q
.
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| ’ [GIER ALGOL 4, pass 6, page 17]
| [Primary operand table 2]
? aq 13.4+ 4,9+20.14 +2,24+16,29 3 Lhl, b60
{ (01101 00100 1 10100 00000 2 00010 10000 3 00000 00000 24 simple integer]
| aq 21.4+ T,9+20,14 = +2L 29 3
i [10101 00100 1 10100 00000 2 00000 11000 3 00000 00000 25 simple reall
[ qqa 1.4+20.9+20,14 +4,24+16.29 H
J [00001 10100 1 10100 00000 2 00100 10000 3 00000 00000 26 simple booll
i aq 5.9+20.14 3
; [00000 00101 1 10100 00000 2 00000 00000 3 00000 00000 27 formal string]
! qq 124+ 5.9+ 7.1+ 1,19 3 456
[01100 00110 1 00111 00001 2 00000 00000 3 00000 00000 28 form, proc. int.]
qq 204+ 5,9+ 7.1+ - 16,24 3
[10100 00110 1 00111 00000 2 10000 00000 3 00000 00000 29 form, proc, reall
| qa 8.9+ Toib+ — 8,24 = f
: [00000 10110 1 00111 00000 2 01000 00000 3 00000 00000 30 form. proc. bool]
| Qq 2.9+ 6,14+ 2,19 ;
; ’ [ 00000 00010 1 00110 00010 2 00000 00000 3 00000 0000 31 form, proc. no type]
| qq 2,4+ 89+ L.k 3 Lok, 432
\ [00010 01000 1 00100 00000 2 00000 00000 3 00000 00000 32 switehl]
: aq T T.1k = = $
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 33 std, proc,)
aq = T.b - = 3
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 3k std. proc]
aq 7.1k - = 3
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 35 std. proc, ]
le] T.1h4 - - H
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 36 std, proc.]
aq T T4 - = ;
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 37 std. proc, ]
qq Tolk - - 3
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 38 std. proc,)
qqa I S P - = ;
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 39 std, proc.)
aq = 7.k - - ;
:" {00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 4O std. proc.]
aq = 7.4 - = ;
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 41 std. proe.]
aq = 7.1k - - ;
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 42 std., proec.)
aq AL - - ;
{00000 00000 1001 20000 2 00000 00000 3 00000 00000 U3 std. proc.)
aq T = - 3
{00000 00000 1 00111 ﬁoooo 2 00000 00000 3 00000 00000 i std, proc.]
qq Tal - 3
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 k45 std. proc, ]
qQq To1k - - F
{00000 00000 100111 goooo 2 00000 00000 3 00000 00000 k46 std. proc.]
aq Tel - - 3
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 47 std. proc.]




f [6.11.671]
. [GIER ALGOL L, pass 6, page 18]
[ AUXTLIARY OPERAND TABLE
Bit
1-U Corresponding operand, Tc39
5-6 end call output. b39
’ Value Output on end call
0 end call
1 std 2 call
‘ 2 None
7 Switch identifier 5c¢39
9-11 Begin call. 1.11 = Set accept operator
L.11 = output begin call
15 Label type., c22
16-19  Type, for output. c12, b30
20-22  Check operator. Ub30, 1c55
23-32 Left bracket operator)
aibs ;
1=d16-d2 ;
“. aks: 3
’ i=d16 3
a19=-ak R
aq 0. 4+0.6+5,11+ 0.19+0,22+17,32, ; O undeclared
aqa 1.1941.22 3 1 subs, var. int
aaq 2.19+2,22 3 2 - - real
aq 3.19+3.,22 3 3 - -  bool
aq 1.19+1.22 ; 4 result int.
aq 2.19+2.22 3 5 - reeal
qq 3,19+3.,22 3 6 - bool
, aq L,19+h,22 ; 7 string
| aq 1.15+5.19+5,22 3 8 label
I aq 2.19+2.22 ;3 9 no type
| aq Tobt 1.19+ 17.32 3 10 array subs. int,
| ag 2,b+ 2.19+ 17.32 3 11 - - real
aq 3okt 3,19+ 1732 312 - -  bool
aq 1.19 3 15 array anon. int.
» NC IR v,
i ad . H - - 00
qqa 1.19+1.22 ; 16 proc. no. par, int
ad 2.19+2.22 3 17 - - - real
f aq 3.1943.22 ;18 - - - bool
aq 0.19 319 - - - no type
aq b b0, 644,11+ 15.19 3 20 proc. w. par, int, VP
ie} 5440644 ,11+ 14,19 3 21 - - - real
qq 6.4+0.6+k, 11+ 13.19 322 - - - bool
aq 9ol+0,64+0,11+ 0.19 3 23 - - -  no type
qq 1419+1.22 ; 24 simple integer
aq 2.19+2,22 ; 25 - real
aq 3.1943.22 3 26 - bool
, qq L.19+k.22 ; 27 formal string
aq b Lt+0.6+5,11+ 1.19+1,22,; 28 formal proe. int.
Qq 5e4+0.6+5,11+ 2.19+2,22,; 29 - -  real
aq 6.4+0,6+5,11+ 3.19+3.22,3 30 - - bool
aq 9.4+0.6+5,11+ 0.19 53 31 - - no type
aq 8oL+ 1.7+ 0.19+ 8.32 3 32 switch -
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»11.671

.GIER ALGOL L4, pass 6, page 19]

[Auxiliary operand table 2]

[ Standard procedures)

aa
Qq
Qa
aq
aq
aq
aq
aa

4, U+1,6+0,11
S bt1,640,11
6,4+1,6+0,11
9. b+1,6+0,11
b U+0 644,11
5.4+0,6+4,11
6 4+0,.6+L,11
9. U+0,.6+h,11

aqf 4.4+0,6+h,11
qaf 5.4+0,6+4.11
qaf 6,4+0,6+4,11
aqf 9.+0.6+k,11

aq
aq
Qa

b b2, 640,11
5.4+2,6+0.11
9.4+2,6+0.11

Ve e Wi Ve We We We s Yo We Le e e e Ve

33 integer fast

34 real -

35 boolean -

36 no type -

37 integer slow, fixed list
38 real - - -

39 boolean - - -

40 no type - - -

41 integer - variable list
42 real - - -
43 boolean - - -
kh no type - - -
45 integer in program

46 real -

47 no type -

qq 15¢4+cbl,.19+111.27,3 dummy operator
d5: qq-13.4+c6L,19+ 99.27,; operstor stack bottom

cb1ths c25

225:pp a2h
arn e20 ,
grn a2k

alliigrn p y

op
ca

hv
hh

d18: qg [pass sum]
d e22=k-ell, eb7=j
D k=e23, i=0

T=

aq €16.,9+1418,19-e16,19+6.24+c61.39 ;
. :

e

S

10e21

[final end]

START PASS 6: output(input);

H
pl 3 p:= a2l; rep: pi=p + 1;
P 5 if p = pO then goto NEXT;
¢ ; stack[pl:= 0; goto rep;
a25 T

Set load parameters
Load segment word 10

we os e

3

3

.
2



[9411.19671
[GIFR ALGOL 4, Pass 9, page 1]

b k=e22+ell, i=e16-eli7, ab0, 50, d40 3 drumblock head pass 9

§ i=e16

[Predefinitions, when no comment then

d10= 76
d11= 63
die= 30
aid= 77
dil= 59
d15= 60
d16= 75
a17=104
d18= 96
d19= 52
d20= 68
d21= ¢

de2= 69
d23=10k4
dol= 46

R cT0

Ve Ve e Ve e e Ne W e we Yo We Ve We e

e

bl CR

CR

3

e

T word
Tast t word

beg code

CR outside code

dope spec

std spec

dlsplay O, not input value
forbld spec

code, outputvalue

boolean simple spec

core block head pass 9, To shield c-names

b k=e31, i=0 ; load texts

T=e32

d33: tnumber:
a3lh: Tsyntax;
d35: Taddr;

d36: Tcode head;
d37: Tecode size;
d27: Tundef;
d25: Tsorry;

e32=1"

e

2

s e e We e we e e

we

input byte value]



[8.2.1967]
[GIER Algol 4, Pass 9, page 2]

[ constants]

aq 1.39
q_q_ 1.]’"’"1.19"’1029-1035
aq 63.10+15.39
aq 31.b
aq 63.25
4q 1.1+3.16+7,2h+5,32
qq 1.26+1023,39
aq 3.29
aq 2.29
Qa 10.39
[10] qq 1.9-1.25
| [11] aq 320
) [12] can sh09 , cem (r-410)
| [13] qq 49.18 {al-400.32
; [14] qq 3.25 [a-d]
5 {151 qq a21 [aispl ol

‘ [16] qq 1.18 [b-a]+l00,32
[17] qq da22.10

modifbits

Lo Y e d el o o B ann ¥ o ¥ oy N oo | Q‘

\NO D=1 W NP — e
T vt Lemd S Semanad bt Cesereed Lenad Smmnd

Ve Ve Ve we Ws N We e Ve We W e e Yo s We Ve e

[full word working locations]

instr
1
addr
term

b:  qq
[1] aq
(2] qq
[3] aqq

e We o e

cl: hs 8 NQA ; cond store: if must store then store;
c2: arn d , ac el 3 CR next slip: CRcount:= CRcount + 1;

’ c3: gmbd , pi 8 3 next slip: instri= 0; must store:= fmark:=
H comms, mark:= false; comma allowed:= true;
ci: hs c7 , a3 O 3 next; s:=03 "
ga b13 , hv (pd2) ; name byte:= Raddr, goto first[pl;




[GIER Algol 4, Pass 9, page 3]

[30.9.661
c5:  tk 1
c6: arn(el)
hv e2
hr s1
as arn d
¢7: hs cb
ca 410
ga b20
v20: arn -1
bl: gt T
ck -1k
arn(e1)
e8: arn b
c9: gr (b2)
c10: pa b2
b2: arn[it]o
ca e20
ck 10

cliththr s1
cizhine 411

el13:
als

cf0:
a2

hv  al
hs e5
ps cl=1

arn(e1)
hs e7
ca all
ca 413
ne aik
ne 415
hs ¢b6
hs cb
hs c¢b
hs cb
hv a2

s cl 9

t

.

v v v v v ow

ac

hv
it
mb
Pp
ga
hr

1

LA

el

41
14
-1
b6

s1

MPC

a9

hv cl8

gr

1b

arn(et)
hs e5

qq

Qq

s hr
s hv

hv

sd3k
8d>5

s1

cb5

.
»

s we

e e Ve we s Yo e Ve e

A 1)

e

Ve e We Ve Ve Ve We Ve We WE Ve We Lo We Wwe W W W e e ‘we ‘oo

shift next: Ri= R shift 1; RM:= RM shift 9

next byte:
Raddr:= input byte;
return;

blCR: CReount:= CRcount + 1}
next: Raddr:= next byte;
1f Reddr = <blind CR> then goto b1CR

pr= bits(15, 19, tablelbytel)s
modif:= bits(30, 35, tablelbytel])

R:= bytes return;

store: Ri:= 1nstr;
store R: store[i] MPC:= R; goto count 1
start slip: 1t:= base code;

count i: i:= 11 = 1 + i3
if i = top core then goto stack alarm;
Teturn;

check CR if curr byte % CR then
err 1: mess(4<code syntaxt,” 0, 1);
goto skip to next CRj;
err 2: mess(4<code addr$, 0, 1);
skip to next CR; set return (cond store);

search CR: R:= curr byte; skip next;
rep search: next
if Raddr = <code CR> then return;
T Raddr = <end code> Then goto end code
IT Raddr = text 1 V Raddr = Text 2 then
“begin -
next byte;
next byte}
next byte;
next byte;
end
g0T0O rep search




[21.10.1967]
[GIER Algol 4, Pass 9, page 4]

c1ls hsn
bs
bs
hs

a3: bs
ps

¢152 hs
nc
hsn

alt:  ga
ca
hs

c16=i-1
arn

ne
PSS

c17=1-1
it

b3h: pa

c18: mm

c19: it
c20: pa

cT
p-15

P
cls
phob

(pas)

e’
a16
c3h
ri
-1
s

(p2)
(v2)
Cc3=1

X
, hv a3
, hv c2l

hh c12
hv cl7

- .

, hv cak

, hh el

s hv c13
, hv chhk

, Pt b3

[save wh]

ct

DX

IPC
» 4@ c3-1
, ¢l =31

s hv ¢3

we We Ve e e ve e

o vs e we

s we we

we We ‘ee o

e \we e e e

e e e Wwe e o e

e ‘oo

first{1]: abcde: next;
if p < 16 then
“begin 1f p > O then goto op 13}
cont int; I
end
1f"p < 16 then goto err 1;
Set return (def actlpl); goto look up;

first[2]: idef:
if next # <=> then goto op 1;
Tead defined:= t; new 1:= read addr 2;
comment 5 < s < 512
while 11 # new 1 do store;
goto check CR;

def act[16]: colon def:
if undefined then Raddr:= it;
IT Raddr #+ 11" then goto err 2;
Set return (neXt s11p); goto define;

def act[17]: equal def: save where:= where
read defined:= t; read addr 2;
wherei:= save where;
set return(test CR); goto define

first[18,19]: text word: last text word:
Raddr:= modif; shift next;
shift next;
shift next; PC:= 03
shift next; set return{next slip);
RM := RM shift -30; goto store R;

first[20]: m: float:=
first[21]: T: float:=

f; goto next slip;
t; goto next slip;




[3049.66]

1f Raddr = <CR> then begin
mod[6): CR: set return(CR next slip);

goto store end;

L & [GIER Algol b, Pass 9, page 5]
! 3 mod[7]
| c21: hh e12 LTB ; first[7]}: comma: if -, comma allowed V
i bs s-2 , hh ci2 s > 2 then goto err 1;
: pi 32 t =33 3 comma mark:= t;
I? hs 7 , ag 1 3 next; s:= 13
‘ ga b3 , ca d41m1 3 name byte: Raddr;
H
3

c22: ps c2-1 , hv cB8

s ‘oo

{ c23: hs c7 £irstl8, 9, 10, 11, 12, 14]: op part: next;
l c2li: arn(b20) , mb 24 3 op 1: no of ops:= bits(36, 39, table[bytel);
ck 1 , g8 b5 3 1:= bits(s,/0, table[byte]), comment
ck -11 , ga bh 3 relative start of sub table Tor second
arn b13 , pm 3d 3 letter = byte;
ck 5 , Pop @b 3 for no of opsi= no of ops whlle no of ops > 0 do
ab: 3  bPegin 1:=1 + 1; —
‘ bl: btlno of ops] t -1 ; I bIts(0, 4, table[bytel) = name byte
b5: em pli] v 1 3 " then goto op found;
| hh ci12 3 end;
| hv ab 3 go’f&’err 13
arn(b5) , mb U4d 3 op found: R:= bits(20, 25, tablel[bytel) pos 25;
c25: ck ~10 LPA ; accinstr 1: 1f comma mark then
3 R:=R shift -10;
c2b: ab b , & b ; accinstr 2:
hsn c7 X 3 instr:= instr V R; next;
hv (pd3) ;  goto mod [pl;
c27: hh cil2 LPA ; mod[8]: XVD IMNL KOTZPQR ABC:

pi 6k vV 65 1f comma mark then goto err 1;
comma allowed:= Talse goto mod[10];
mod{9]: Ff: k':'T_e"T--' 0;
goto acc Instr 1;
mod[10]): Sn): Ri= modifications bits shift modif;

Ri=RA 27 1 _]_2 10233 goto ace instr 13

‘os

c28: pin 16 vV -17

*r ee W

c29: pm 5d& , tln(b6)
P b 6d , hv c25

“s ‘vo

mod[11]: t: srp bits:= indir:= 0;
if s < 2 then s:= s + 2;
Zoto read addr 2

c30: gm (b9) D
bs 8510 , ps s2
hv c3b

we e o

c31:
b6:  it{modif] b9
bs s510 , hv c3b

mod{ 12}: srp: srp bits:= modif;
E s <1 then goto read addr 2

-

3

o
.s ‘oo

mod[13]: indirect: If s > 1 then goto err 1
indir:= L;
next
E P = 12 then goto mod 123

c32: bs s-1 , hbh c12
pt 10 t L
hs 7
can p~12 , hv ¢31

e o wo s




| [30.9.66]
{ ’ [GIER Algol L4, Pass 9, page 6]

mod(0, 1, 2, 4, 5]
read addr 1: reset;

v o

c33: qq (e1) t -1

read addr 2: next; sign:= 1; Ri= addr:= 0;
require defined:= s > 2; comment > 0
empty addr:= true; comment = 0 = es

c3lh: hsn e7 X
pa b8 t 1

grn 2b , 1t s8-3

;
H
| 3
| af: 3 goto start term;
| abh: pa b7 , gr 3b 3 read term: require defined:= t; empty addr:= f;
| bs p506 , hv (pdlk) ; start term: term:= R;
ad: bs 8509 , hv cW3 ; if p < 6 then goto addr actlpl;
bsn s507 , hv c13 ; finls addr: 1T s < 2 then goto end addr;
b7: nen -1 , v e13 3 if s < 5 V empty addr then goto err 2
[empty addr require definedl
‘ arn 2b s hr s1 3 R:= addr; return;
c35: hsn chs X ; addract[0]: dlgits: cont int;
‘ bs p509 , hv a7 3 1f p < 3 then goto read term;
bs p508 , hh al0 ;3 I p = 3 Then goto point term;
tk 30 , mt b8 3 addr:= addr + (R shift 30) X sign;
ac 2b , pa b7 3 require defined:= T; empty addr:= f;
3 goto finis addr;
alOhshv a9 , & 3b 3 point term: term:= R;
1 bs s-3 , hv e¢13 ; 1if read defined then goto err 2;
‘ hs 7 3 next; -
‘ bs p s hv. e13 ;3 1if p > O then goto err 2;
hsn cl5 X 3 cont inty™ T
ck 20 , 88 1 3 R:= term shift 39 - integer;
[1] arn 3 , ns 0 ;3 goto add TG0 addr;
cls 39 , hh =211 ; T
| \ c36: arn(el) , ga b13 ; addract[1]: abede: name byte:= byte;
! hsn cb6 X 3 read int;
| hs kb7 5 look up;
hh ch2 NRA ; if NRA then goto undef exit;
‘ tl -30 , 1s (b9) ; TRi= defined addr pos 39;
3

ca s-2 , sr 1b if srp bits = 2 then R:= R - 1;

c37: ar 3b , 1t 510
bs p508 , hh =210

add term: R:= R + term;
if p = 3 then goto point term;
Ri= R shiT® 303

add to addr: Ri= R X sign;

s wr e Ve

althstk 30 , mt b8

addract[3]: point: 1f p < U then goto err 23

c38: bs pso8 , hv c13
addr:= addr + R; Ri= 0; golo read term;

ac 2b , hw a7

e wo

addract[2]: 1: next;
Ri= 1; goto add term;

c?9: hsn c7 X
arn 1b s v 37

.o we




[30.9.66]
‘ [GIER Algol 4, Pass 9, page T]

clho: pa BT , 1t -1 addract[lt]: minus: require defined:= true;

3
clits 3 sign:= =13 goto sign act;
b8: pa Olsign]lD 1 3 addract[5]: plus: sign:= 1;
hsn ©7 X ; sign act: next;
H

bs p509 , hv (pd4)

chehthv e13 , ga 2b
bsn p-5 , arn b7

goto if p < 3 then addractlp] else err 2;

undef exit: part 1 addr:= Raddr;
if p < 5V defined required then

3
2
| hv c13 NT ; goto err 2;
| arn b2  , bs s ;3 value part [where]:= 11 +
ar 512 D 3 if s > O then 512 else 0;
ga (b1l) IQA 3 musT store:T true;
cl3s bos 3
b10h:pmn[ srpbits IDX[ indir] ; end addr:
ck 20 , 80 2b 3 R:= addr V (srp bits + indir);
; pt b ,ud ¢330 ;3 part 2 Instri= 03 rps bits:= indir:= 0}
{ ' bs s , ¢l =10 ; 1if s > 0 then RM:= RM shift -10;
: ps s2 ,ud ¢33 ; S:=s8 + 2} reset;
; hv c2b 3 goto acc instr 2;




[30.9.66]

' [GIER Algol 4, Pass 9, page 8]
clili: pm §b1h) IRA ; define: comment list entry [where] to
ga (b1k) MA value in Raddr;
ga bl2 X chaln 1:= set RA (value part{wherel):
ga b21 , pm T4 value part [where] MA:= defval:= Raddr;
hr s1 LRA if RA then return; comment defined;

While chaln 1 + 0 45
“Yegin chain:= chain 1
P:= 1f chain < 512 then 10 else 0;
if chain < 512 then chain:= ohain + 512;
Ri= storelchain]T Shift p;
chain 1:= part 1 TR);
clear R part 13
if bits(28, 29, R) = 2 A

al2: can(b21) , hr si

b21: it [chainl], pa b1
pp O , bs (b11)
rp 10 , 1t 512

b11: arn[chain], ck p
ga b2t , tk 10
ck -10 , bs p

Vs Ve We e e We Ve e Ve Ws We e Ve we s e Vo Y o ‘oo

hv al3 NA (p = 0 V half word instruction) then
em 84 , hv 213 := R - chain pos 9; h—
sr (b11) D
al3: R:= R + def val pos 9;
‘ b12: ar[defvallD store [chain]:= R shift -p;
ns p s ck s goto loop def;
gr (b11) , hv al2 end;
return;
cli5: arn(e1) IZA ; cont int: digits:= true;
tk U4 , ck 6 3 RM:i= M X 10 + bitsh, 9, curr byte);
ml 94 3 1f R $# 0 then
qq (b16) t 1 N2 3 begin RIS RM : 103 expl0:= expl0 + 1 end
a 94 X NZ ; ifTafter point thHen expl0:= expl0 - 13
qq (p16) t -1 LZB; “corment only used during number reading;
clb: hs 7 3 read Int: next;
- bs p511 , hv eh5 ; 1f p = 0 then goto cont int;
hrn s1 X ;. _——
ckv:

b13: pmlname byte] D
tl 33 , ck -10
albs pm 104 , 1s (b22)

" it s1 , Pa Dbilk
gr a3 , it -1

look up: R:i= namebyte pos 25 +
bits(33, 39, R) pos 16;
repeat look: where:= fop list + 13
list [stop 1ist]:= R;
loop look: where:= where - 13

| bilk: em{where] , hh r-1 if ident part [where] # R then goto loop look;
pmngblh) X IRC Mi= 0; R:= set RC(1ist [wherel):
bs (b22) V 431 LB if -, RB then
ck O , hr s1 T begin remove bit 0; return end;

top 1Ist:= top list + 1;

list [top 1ist] M:= R;

free := free - 1; if free < 0 then goto stack;
goto repeat look; — -

chB: ps a32 hv e5
b22: gritoplist] t 1 M
d32=1-1

hv alld , qq ne3d

Ve W Ve We e Ve We Wwe We e ‘oo e ‘oo




[3009'66]
[GIER Algol 4, Pass 9, page 9]

3 Number reading:

c50: qq (e1) VvV -1 3
e51¢ 3 first[0, 3]: diglt: point: reset; goto plus; 1
b15: qq [negl , it -1 3 first(L]: minus: neg:= t; goto set exp 10; 1
) c52: pa b15 , pa b16 ; first[5]: plus: neg:= £; se¥ exp 10; exp 10:= 03 |
| hsn cb6 X ;3 read int; swap; |
| bs p508 X 510 3 1f p =3 then
hen ck6 IZC ; T begin d¥glts:= before point:= f; read int end;
hv a20 LZA ; if_-'f—d'igits then goto err 3; - ;
mm 256 DV LZB ; TT -, before Point then swap;
arn 256 IX 3 Swap; M:= ,5;
mt D15 , gr b 3 instri= if neg then -R else R;
b16: pp [exp10], bs (b18) ; pi= exp TO; comment float = < 0 |
hv 18 NZB ; 1f before poInt A -, float then goto integer;
L hv a19 1Z ; TR =0 then goto terminate number; s
| al5: can p , hh 817 ; Whilep #0 do
| PP pP-1 , bs pi 3 T ITp>o0 then
L mk 11d , hh al6 “begin Mi= normelize(Mx10116) to : (n);
“ mk 124 , pp p+t2 P:=p -~ 13 8t=s + L4 +nend
| atbhips s-7 , nk b17 3} comment s holds exp 2 and starts at 0;
| b17: ps sln] X & 3 el8e begin M:= normalize(Mx.8) to: (n);
i ; TDPi=D ¥ 13 8:=8 - 3+ n end;
l alThthv al5 , mln b H
! nl b17 , ps (b17) ; R:= normalize(Mxinstr) to: (n); st= s + n;
b18: bsilfloat], hv a21 ; if -, float then goto store fractional;
nkf sb0 , grf b 3 Tnstr:= shif¥ TToat(R, s);
al8: bs p » hv 820 ; integer: i1f p > O then goto err 3;
;
al9t pi 2b6) t =49 3 terminete number: PC:= modif;
arn(el) , ud (b1) ; pi= curr p;
ca 411 » v c22 ;3  if curr byte = <code CR> then goto store it;
bs p-1 , hv 220 ; I¥ p > 1 then goto err 3;
bs (b6) , hs e7 3 YT modif S0 then next;
ca 411, hv e22 ; TIT curr byte ¥ <code CR> then goto store it;
820: hs e5 3 ert 3: mess{¢<mmberd, 0, 173
hv al , Q@ sd33 ; goto skip to CR;

a21t t1 1 ITA ; store fractional: comment the instructions here

‘ tk w1 , g b 3 are copied from SLIP, they may make sense
L ann b NTA 3 to somebody;

bs 839 , hv a20 ; if s > 4O then goto err 3

tk sbo 3 -

sr d 10 3

hv a20 10 ; 1f overflow then goto err 3;

)

gr b s hv al9

Tnstr:= R; goto terminate number;




[21.10.,1967]
[GIER Algol U4,

cb0: pi 216eh)
arn(el)
[1] vt -1
Ps re2
cb2: hs e5
hhn e29
hs a27
hs 227
a26: hs a27
a27: hs cb
hv e3
cb1: hs cb
ga b23
ag (b23)
b23: pm =1
ps a2b-1
hv e3
tk 11
gt r
hv pa28
arn d
a28: gs b35
[1] nv c63
[2] ps =1
[3] ps =1
[4] ps s1

b2l: qqlcurr displ] 1421Va1

[6] psn s-2
hvn e3
alo: hv b2
hs cb
ac b26

Pass 9, page 10]

, hs a27 3 endpass 9¢ copy 1 more; Iin := mode bits}
, g8 Tl H for 1¢= curr byte step -1 until 0 do
t -1 3 =~ copy 1 more; - -
, hv a27 ;
LTB ; finis: if error occurred then
, aan 425 3 mess(4<Tinis}$,2,0); goto next segm;
3 copy 4 more: copy 1 more;
3 copy 3 more: copy 1 more;
s P 142 3 copy 2 more: copy 1 more; set return(skip actions);
3 copy 1 more: Raddr:= next byte; goto output;
3 comment hr s1 to a27 will on next hrs 1 goto cb1;
, ps 1-1 ; skip actlons: next byte; set return(skip actions);
3 byte:= if Raddr > 512 then Raddr - 512 else Raddr;
t 512 LT 3 swapy I -
X ai 3 R:= table[bytel;
LB ;3 1f LB then set return(copy 2 more);
X NA ; TF NA Then goto output;
, ck «16 3 = comment copy 1 or 3 bytes;
» PP -1 3 pi=bIts(11, 14, R);
LB ; if LB then goto 1sklpl;
, hh pa28 ; Ri= 1;7goto rskipl;
, hv 61 ; 1sk[0]: core: core code:= t; goto skip actions
>
, P8 50 3 1sk[1]: goto code;
3 rskl1]: %_pass: set return(endpass9); goto copy;
, hv rh 3 1sk[2): copy U: set return{copy 3 more); goto copy;
3 rsk[2]: copy 2: set return(copy 1 more); goto copy;
v 3 1sk[3]: begblock: set return(copy 1 more)}
, 1t 1 1sk[4]: end proc: setreturn(copy 1 more);

rsk[L]}: end block: t:= 1; goto block count;

1sk[5]: beg proe: ti= -13

block count: curr displ:= curr displ + t3; goto copy;
Ri= 0}

we Ve Ve e s Ve e

, ac el 1sk[6]: copy 5: set return(copy 4 more);
rsk[6]: CR: CReount:= CR count + Rj;
X copy: swap; goto output;
LZB ; start pass 9: 1f no code then goto finis;
, Q@ ¢61 -1 3 Raddr := next Dyte; -
s hv e3 H srO:= displ O + Raddr;
s

set return (skip actions); goto output;




[8.2.19671]
[GIER Algol 4, Pass 9, page 11]

mess({4<stack¥, 2, 0);
goto loop head;

ps 432 , hv e5

c63: ps (b32) , g8 b22 ; code: top list:= where spec:= top c;
gs b28 , pp O 3 Dp:=0;
P4
a30: hs cb6 » 9@ a33 ; loop head: Raddr:= next byte; head act:= 13
ca d18 , hh a3 ; if Raddr = <CR> then goto count head CR;
ca di7 , hv a37 3 If Raddr = <begin code> Then goto test for core
ca Loodig 3 TT Reddr= <dope spec> them
ps a32 , pp p-1 3 ~Degln headact:=2; p:=p-1 end;
ca L00420, ps &34k ; 1F Raddr = <std spec> then headact:= 3;
ck 17 s PP DI 3 Raddr:= Raddr shift 173 pi=p + 13
k4
a31: ar p D 3 store head name: R:i= R shift -T3
ar 13 , ck .7 35 Ri=R + p pos 16 + name(a) pos 25;
gr(v22) t 1 MA ;3 top list:=Top st + 1; —
hs ¢b X 3 list{top 1ist] MA:= R + next byte pos 9;
ac (b22) , hvn s1 3 oto case headact of (normal op, dope op,
832=1=1 3 std op, test head room;
& arn 14d , ac (b22) ; dope op: 1ist [top listl:= 1ist{top 1ist] +
ps 835 , hv cb 3 namediff(d-a) pos 25; next byte;
a33sla1, ad4=i 3 goto test head room;
arm 154 , ¢k 7 3 normal op: R:= displ O pos 9 shift T3
ar 164 , hs a31 ; std op: Ri= R + namedif¥(b-a) pos 18;
835511 3 head asct:= b goto store head name;
bs (b22) t 431 3 test head room: IT toplist > max top then
]
2
a36hthv 830 , hs e3 3 count head CR: output Raddr;
arn d , ac ek 3 CR count:= CR count+1;
hv 230 3 goto loop head;
alTs ca:nib35) s hv ebh 3 test for core: if core code then
ps (b32) , arn si 3 begin -
ga b43 |, ek -10 if value part [top ¢ + 2] # curr displ V
ca. a2k, arm s2 3 part L(1istltop ¢ + 1]) % <boolean simple>
ca (b2l) , hv b4 then
‘ arn sl s ck =10 Bet part 4 (1ist [top ¢ + 1]) to: (<forbid>)
m 178& , t1 10 3 rel A:= value part [top ¢ + 1];
gr si s hv cbh end
2

goto read spec;




[8.2.1967]
‘ [GIER Algol 4, Pass 9, pege 12]

ako:
b25: arnldoperel modif] D
ac (b28) , hv c6b4

dope spec: list [where specl:= 1list [where spec]
+ dope rel modif; goto read spec;

.o ‘eo

ebs addr: if Raddr # displ O then goto head err;
velue part [where spec] M:="0; Reddr:= sr0;
value part [where spec - 1]:=
value part [where spec - 1] + Raddr;

alt1: ne E15d) , hh als
gan(b28) M

b26: arn a21 [sr 0] D
is (B28) , ac s-1

or s e we

addr ok: doperel modif := 0; next of spec:
if curr byte = code CR then goto test okj
IT curr byte + comma then goto head err;

ak2: ga b25 , arn(el)
ca 411 , hv alb
nc di2 , hh abs

s we e Ws Wwe e e

hsn cb6 X Tead inf;

ck =10 if part 4(R) = kdtype then kd type:= 03
b27: ca [kdtypel, pa b27 20to next of spec;

hh ah2

ah3:

b28: pnmm[where spec] 0X 1
ck -10 , ga beT
ca 419 hv alio

next spec:
where spect= where spec + 1}
Raddr:= kdtype:= part 4 (1list[where specl;
if kdtype = <dope> then goto dope spec;

3
3
3
2 >
ca d22 , hh abs ; TIT kdtype = <forbidS Then goto head err;
hsn cb6 X 3 Raddr:= read init;
m (b28) t 1 3 where spec:= where spec + 1; M:= list[where spec];
ck ~10 , ca 2 3 if Raddr = <abs addr> then
hv a1 X 3  begin swap; goto abs addr end;
ca 1 , bm ab2 3  1f Raddr = <s add®> V Reddr = <std proc> V
ca L , hm a2 3 T (Raddr = <p addr> A part 1(M) =
ca 3 X 3 curr displ) then
ca (b2h) , hvn alie begin R:= 0; goto addr ok end;

alths
akshibs (b27) , hs e5

test ok: 1f kdtype > 0 then
head err: mess(4<code heed ¥, 0, 1)
search CRj;
CReount:= CRcount + 13
read spec: if where spec %+ top spec then
oto next spec; -
set return(next slip); goto stert slip;

hs ¢70 , qa sd36
‘ arn d , ac el
cbh: arn b28 , ca (b22)
ps ¢3-1 , hv ¢10
hv ak3

we We We WS Yo s ‘es




[30.9.66]

[GIER Algol 4, Pass 9,

cb5:
ali7s
b30:

ali8:

b32:

alio:

ab50s:

it (b32)

arn b30
ca §b22)
arn[n]
hv ah8
ca O
hs e§
arn(b30)
ck 6
gt r

ck b
ps  alt7-1

ck 17

ek =17
hv ab7
gritop c]

hs ¢b6
mt as0
m 418
bt =1
ps T=3

pege 13]
s Pa b30 3 end code: collaps name table:
3 n:= top c¢3
, ud 16el ; while n # top list do
, hv alig begin
t 1 3 ni=1n + 1; select (normel medium)
LA R:= 11st[n];
, hv ab7 Eb undefined A used then
3 egin
, aq 8427 ; messl{omdef. 3, 0, 1);
, ud 13l select (error medium)
, 8y =1 3 write char (name char),
- 3 print(name number) ;
, t1 =72 ; select (normal medium);
s hv &8 3 end
H else 1f defined A name char = ¢ then
, ca 102 Begin
s ud b3 TOp cs= top ¢ + 13
; list [top c] MA:= R;
a8 t1 M ; end
; end;
3 output CRs:
s &8 b33 ; for nCRi= -next byte step -1 until 1 do
DX 3  output(CR);
t -1 ;
;

sy hv e3




[30.9.66]
o [GIER Algol 4, Pass 9, page 14]

output code: code polnter:= base code;
Ntail:= sizet= 11 ~ base code - 13

cbb: ps d9 , 88 D37
it (b2) , pa b3L
nt s1 , 1t (b3k)
pt bh2

a51:

b3k: pp [size] , 1t (2el)
bs p , gp 2elt
aq a7 s hs a57

b35: can[core codel], hva52

e ee we ‘eo

next track: pi= size;
if p > Inf 1 then inf 1:
outbyte(code) Raddr:= 0
1f core code then
" begin B
Reddr:= 10;
1f p > 29 then begin pi= p - 293 Raddr:= 6 end;

= P3
.
2

arn ab5> ; bs Dp-29
pp p-29 , arn aSh

3
H
H
3
H
;
3
bs p-33 3 While p >33 do
PP P-33 » hv r-1 s p:=p - 33;
a52: ga b3 , gp bkl 3 end;
bs p-39 , hs e5 3 nhead:= p;
, a53: qq 10 , Q@ 8437 ; if p > 39 then mess(d<code size}, 0, 1);
‘ b36: a3 p-1 , hs a57 3 Outbyte(p ¥ Raddr);
nt p , qq (b3l4) ; size:= size - p;
can(b35) , hv a55 3 1if core code then
3 = begin
it pe , pt blo niheads= p + 2; p:= 63
ashs pp 6 , hs &5 code words out (head pointer);
pa 429 D 42 3 reset (head pointer); p:= nhead;
PP g'BTﬁ') , hs as6 ; code words out (11);
qag (b2) , pp L 3 p:= b3 1if size > O then goto next track;
bs (b34) , hv 851 code polnter:= talls¥art;
pa b37 t 428 3 end;
a55t pa b35 , hs a56 3 code words out (code pointer); core code:= f£;
2

b37: qalcodep] , hv 61 goto skip actions

a56: gs b39 , pi O 3 procedure code words out(from where);
can p , hr si1 ;  comment from where in s1, is counted;
can£b35) , 1t 1 3 Wwnlle p + 0 do
‘ pm(si) X -1 IPC ; ~ begin -
gl 38 , pp p=-1 Trom where:= from where +
cl 30 , hs e3 3 (1f core code then -1 else 1);
cln ~10  , hs €3 3 R:= core[from wherel; p:= p - 13
I cln -10  , hs &3 ; output épar'b 4 (R)); output (part 3(R));
cln =10 , hs &3 3 output (part 2 (R)); output (pert 1(R));
b38: qq -1 , hs a57 byteout (bits(41, 42, R) pos 5);
b39: ps E_‘T , hv as6 3 end; -

procedure byte out(byte value);
conment byte value in s;

output (byte value);

a57: arn(s) D
hv &3

we we Wwe




[21410,1967]
[GIER Algol 4, Pass 9, page 15]

[Input table|, op part table]

[

op

1.0p 2.0p

1ttr ittr
table
start

19 4+17,10+

actions

pval modif no of
ops in
2,1ttr
table

8.19+ 3.55+10059

23, 4+27,10+ 5,14+ 8,19+21,35+
6 430,10+ b, 1l+ 8,19+ 6,35+
1T 437,10+ 4,14+ 8,19+ 7,35+
3Jlit 0,10+ 3,14+ 8.19+18,35+
1T o4+39,10+ b, 14+ 8,19+34,35+
23 I+l , 10+ 8.19+19,35+
L b+l 10+ 8.19+26,35+
6. +48,10+ 10.19+14 .35+
9.4+55,10+ 8419+ 5,35+
114+ 0,10+ 14,19+
23, 4+61,10+ 8.19+ 9,35+
2h b+ 0,10+ 14,19+
23,4+ 0,10+ 8.19+10,35+
6. 4+62,10+ 14,19+

164+ 0,10+ 8.19+ L 35+
194+ 1,10+ 8.19+ 2,35+
20,4+ 4, 10+ 8.19+ 1.35+
23,4+ 6,10+ 8.19+16,35+
ol b+11,10+ 8.19+ 8,35+
2,b+ 0,10+ 14,19+

34+ 0,10+ 9.19+ 0,35+
Y h+12,10+ 14,19+

9 +13,10+ 14,19+
10.4+1k, 10+ 8.19+ 0,35+
12.4+16,10+ 14,19+

194+ 3.19
20 U+ 4,19
25t 5.19

3 b+ 7.19

b b 13.19

101+ 15.19

Te
Se
2.
0.
2.
2.
5
Te
1

.

NI BRI NI

* - .

N RN RN NN

6
0
0
0
3
0
>
2
>
1
0
0
1
1
2
1

copy

actlons

: [base table] db=t-1[base op table]

= Hy Hy Hy

-

We e We W e We W We e Me s We Vs Lo We Ve W bo We e ‘es s e ‘e we e weo o

w v e

-

we es o Ve

we ‘we

Input values

Between code]
Bytes copied when # 1

Code

0 Neme when speclal action
1K
2L 3 beg proc
3 M 2 end proc
L' N 2 end type proc
50 2 beg block
6 P end block
71Q
8 R
9 8
10T
11U
12V
13 W
14 X
15 Y
16 Z
17 A
18 B
19 C
20D
21 E
22 F
25 G
24 H
25 I
2% J
27 «
28 -
29 +
20 ,
31 (
32 forbid




[21.10,1967]
[GIER Algol 4, Pass 9, page 16]

[ copy copy
actions actions
op 1.0p 2.,0p pval modif no of
1ttr 1ttr ops 1n Input values
table 2.1ttr
start table code Between code]

Bytes copied when + 1
zl 16,4+17,10+ 14,19+ 10, 33 k Name when special action
em 19.4+27,10+ 14,19+ . 34 1
am 23.4+3k, 10+ 14,19+ . 35 m
pm 644+37,10+ 10.19+14,35+ 2,

3T o 2 else Rt expr

38 p 2 else addr expr

39 q 2 end else Rt expr
Lo r 2 end else addr expr

an 17¢l4+ 0,10+ 2,14+14,19+
sn 9.4+39,10+ 2,14+12,19+ 3,35+
gp 23.4+41,10+ 2,14+14,19+
pp 6.4+43,10+ 2,14+12,19+ 2,35+
qq  Tob+hB,10+ 12,19+ 1,35+
zq 16.4+55,10+ 11.19+

[
Ve We Ve Ve Yo Ye Ve s e
AN
(o)}

s

v v W w

OCOANVPPOPWNO
BBBBBBBBB Y

3
2
ar 17.4+ 0,10+ 14,19+ . s U3 u
gr 23,1+61,10+ 14,19+ 1.39 3 W v
hr 24 b+ 0,10+ 14,19+ 0.39 3Lls5w
st 9.+ 0,10+ 14,19+ 0.39 3 46 x
xr 1 U+62,10+ 14,19+ 3.39 3 b7y
bs 184+ 0,10+ 14,19+ 0.39 3 48 z
gs 23,4+ 1,10+ 1.19+32.35+ 3,39 3 k9 a
hs 24,4+ L4, 10+ 1.19+16.35+ 2,39 3 50 b
is 25,4+ 6,10+ 1.19+48.35+ 5,39 ;51 ¢
ns L h+11,10+ 1.19+ 139 3524
ps 6.4+ 0,10+ 1.19+ 0,39 353 e
us 11.4+ 0.10+ 9.19+ 0,35+ 0,39 ;54 £
bt 18.4+12,10+ 14,19+ 1329 355 ¢
gt 23.4+13,10+ 14,19+ 139 35 h
it 25.4+14,10+ 2,19+ 2.39 3571
mt 3,4416,10+ 14,19+ 1,39 ;58 3
nt b b+ 18,19+15,35 3 599 t1
pt 6L+ 19.19+10.35 3 60 T2
hv 2b b+ 20.19 ;61 m
1y 2.4+ 21.19 3 62T
sy 902‘”’ 6.19 3 63 TR
vy 12,4+ 0.19 3 64 0




[6.10.6€]

iy — -

. [GIER ALGCL 4, Pass 9, page 17]

[ actions first p value for Input values

on line code bytes

(switch on p value) Code Between code]
d2: 3 base first 3 Bytes copied when % 1

H Name when special action

ag ¢50 + 0,19 5 0 digit 65 1
aq clk + 0,19 3 1 abede 66 2
qq c15 + 0,19 s 21 67 3
qq ¢50 + 0.19 5 3. 68 4
qq c51 +0,19f ; L. 69 5 3 label
qq c52+6,1b+ 0,19 £ ,; 5 + 70 6 5 array
qq c2 + 0,19 f ;3 6 CR 717 3 simple
qq c21 +0,19¢f ; 7, 72 8 3 format
qq c23 + 0.19 £ ; 8 XVIIMNLKQTZPQ 73 9 3 procedure
qq c23 +16,19 f ; 9 Ff RABC T . 3 std proc
aq c23+6,14+17.19 £ ,; 10 Sn) 75 = 5 constant
qq e23 311t 76 bl CR
Qq c¢23 +22.19 ;s 12 srp TT e
Qg c12+2,14+410,19 ,; 13 ( 87T 2 peram comms
qQq e23+2,14 f ,; 14 other letters 79 L beg bounds
qQq cl12 3 15 forbidden 80
qQq cl2 3 16 ¢ 81
aq cl12 3 17 = 82
qq c18 3 18 t word 83
qa ¢18 3 19 Tast t word 84
qq c19 f ;320m 85 3 take array
aq ¢20 ;21 T 86
aq cb5+1,14 ; 228 87 special endpass




[6.10,66]
[GIER Algol 4, Pass 9,

[ actions
mod, addract, defact
(switch on p value)

d3: 3 base mod

qq e33

qq ¢33

qq ¢33

aq ci12

Qq ¢33

qq ¢33

qq c22

qq c21

qq c27+6,14 ,
qq c28

qq ¢29

qq c30+2,1k s
qa c¢31

gq c32+2,1h4
qq cl12+2,14
qq cl2

Qg c12

gq cl2

qq cl12

gq ci2

qq cl2

aq cl2

qqa ¢65

Ve Ve We e e We UE We Yo We Ve s e We \es e we Wwe We Ve s We W e W

dk: ; base addr act

‘ee

qq ¢35
qq ¢36
qq ¢39
qq ¢38
qq clko
qq el

e We Ve e M e

d5=1-163 base defact

e

qq c16+1.14 f,
qa c17+0.14 f

e es

’

L 1)

e

page 18]

P value for

O B O FWp—= O

10
11
12
13
1k
15
16
17
18
19
20
21
22

T FWO—=0

16
17

code bytes

CR

J
XVDIMNLKQTZPQ
Ff RABC
Sn)

t

Srp

(

other letters
forbidden

t word
last € word

ol

core block

Input values

88

89
90
91
92
93
ol
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

AR
112
113
14

115
116

Between code]

Bytes copled when + 1
Name when special action

CR

2 case param

2 end case

2 end addr case

beg code (recognised by codet)

0 code
0 core




1 [8.2,19671
5 " [GIER Algol 4, Pass 9, pege 19]

[Head core code: Output in reverse order as first 6 instructions of
each core code track]

ps s y hv r=3 3
bho: ca €C1O) ,hvr[nihead];

gm (c10) t -1 MRC ;
? pm  sb IRC ;
| arn ¢35 , hv 82
bl1: gqlnhead] , hs 7
d29: [head pointer]

e W Vo

[Tail core code: Output in normsl order as last 4 instructions]

d28=1~1 [Tail pointer]
ps (c35) , pm r2
bh3: gm plrelAlv MA
¥ | bk2: hv -1, qalNtail)
gs pT, gs (r-2)
d30: qqf [stop 1ist]

we Yo e Ve e e

d9=e20=121[base code]. 3 max code length = 119 words
d31=d9 [max 1ist] 3




; [9.11.1967]
i‘ . [GIER Algol 4, Pass 9, page 20]

‘ [List of predefined c-names:
‘ qa<value> + <c-index>, 16+<letter representation of ¢>.25, ]

qq cO+ 0.16+51.25,
qq cl+ 1.16+51.25,
Q@ c2+ 2,16+451.25,
Qg c3+ 3.16+51.25,
aq cb+ L,16+51.25,
qq cb+ 6.16+51,.25,
Qq c7+ 7.16+51.25,
qq cB+ 8,16+51,25,
qq co+ 9.16+51-25:
qq ¢13+13,16+51.25,
qq c17+17.16+51,25,
qq c18+18,16+51,25,
qq c19+19,16+451,25,
\ aq c20+20,16+51,25,
| ‘ qq c2b+ol,16+51,25,
i Qq c26+26,16+51,25,
|

Qq c2T+27,16+51,25,

qq ¢30+30416+51,25,

qq ¢33+33.16+51.25,

| qq 035+35-16+51025,
| Qq e37+37.16+51.25,
‘ qq ¢39+39.16+51,25,
qq che+h2,16+51,25,
qq cll+lh, 16+51,25,
aq Ch9+h9.]6+51.25,
\ Qq ¢53+53,16+51,25,
; qq e54+54,16+51,25,
~ Qg ¢55+55.16+51.25,
qq ¢57+57.16+51,25,

aq 058+58.16+51025,

aq c61+61.16+51,25,

aq ¢b63+63,16+51,25,

qq cbu+6l,16+51,.25,

P qq c65+65,16+51,25,

Ve s Ve Ws Ve We Wi e Lo e e Ve Ve We Ve Wwe Ve We e e e e WS We %o we We WE Ve Wa e e e ‘oo

d38=1-1 3 define initial top c
d39: qq ; first free

d e22=k-ell, el7=j ; running pass treck and track relative
b k=e23,1=0 ;5 load segment word

T=11e21 3

aq e16,9+1339,19-e16,19+9.24+1a40.39 ;

.
2>

d59;
3 final end

2

telo m{m




a elgas s tape number := 5;

[After 1 follows STUPCODE, SUMCCDE and a sum character]
1a Th -
8




. [27.11.1967 T5] Gler algwl L
11

[Here follews STUPCODE end CLEARCCUDE]

<ehgl, <-eh9+6, x test tape number

ve

L wrong tape
8 ;
> H |
4 e55=11 3 versien nunmber f
<e55-e50, 3 Af version number T5 gr mex version number
3 Yhen the following definitions are loeded; !
4 ebi=1 3 define versien number T1 and L1
4 eb2=9 3 define versien number T2
’ 4 eb3=10 3 define version number T3
4 ebli=l 3 define versien number TU
4 eb5=e55 ; define version number TS
4 e66=6 3 define version number T6 and 12
4 e67=7 5 define versien number T7 and L3
4 e68=8 3 define versien number T8 and Ih
4 e50=e55
> 5




[21.10,1967] [GIER ALGOL 4/pass 7] [pege 1]

b k=e22+ell, 1=e16-elk7, a32, 20, c120, d503 begln pass T

d 1=e16 3

§ a3T=-e20 3 max opand top:= 1023;

[ outputvelues]

a10=124 [grt ], a11= 70 {pm ], a12= 71 [gm ]

d13=123 [srt ], &4=121 [armt 1, a15= 97 [var tovA ]

a16= 67 [xr ] d17=102 [take formel], d18=104 [teke assign ]

d19=103 [contr formal ], d21= 45 [tk 1 1, a22= 36 [teke forlabell
d32= 56 [pm UV ]

dks= 86 [pm D ], aib=112 [carret 1, a7=101 [move formsl ]

diB=116 [end pass ]

; current work teble
;s byte 1

byte 2

mask for outopand
; VinW for get work

: aq H
[12] aq 3
[2a] qq H
[3a] qa 15.9+1023.25 3
[ua] qa 9709"'1 123 b
[56] aqg 1.9 H
[6a] qq U4.9+4,23+4,39 ; VinUA
[Tal qq 37.9+5.23+2.39 ; VinUV
[8a] qa 1.3 3
[9a] qa 1.19 3
[10a] ag 2.3 H
[113.] aq 57-9"'3023 s
[12a] qq -3.9+6.25 ;

3 simpel var
stdproc, e.g. stdproc - simpel var
var local for bounds

[14a] qq 3 work for outopend

[158] Qg =3.3-1.9-2.19-59.29+1.39+58,95 move array

[16a] qqf 1.23, aq 3 clear R and release

[17a] qq 40.29 3 multiplier for appetite

[18a] ag 0.39 3 for track

[192] qq 21.12 3 (21/4) .10, appetite word ratio
[20a] qg 320.39 ; appetite 1limit

[21a] qq =1.39-1.3 ; mask for no work variables




[1.10,66] [GIER ALGCL 4/pass 7] [pege 2]

[Central interpreter

The central interpreter executes the actionbytes iIn the actionstack in
this sequence:

bottom, a~marked

56 78 filrst word, no marks

1234 top word, no marks

A jump to NEXT will cause the execution of actionbyte 1.

L gotionbytes (one actionword) mesy be stacked in several ways:

1)} When bottom is reached the next inputbyte is used to look-up the input
control table, The tableword is stacked in the actionstack end tasble-
marks are placed in RA,

2) a-actions cause a look-up in the auxiliary table and stacking of the
tableword.

3) Certaln c-actions perform explicit stacking of actionbytes.

The interpretion sequence may be changed by 1) stacking of actions, 2)
clearing of top actionword (clear actions) 3) cleering of first action-
byte (skip), 4) clearing of actionbyte 2, 3, 4 (nextskip).

An actionbyte is interpreted in one of U wayss

- 512 < byte < -U01 a-names aux. look-up and stacking of tableword.
- 200 S byte € -1  benames output (byte + 200)

0 2 byte € 511 TC-nemes prepare action and jump to byte + c
- 400 < byte < -201 d-nemes  output top operand, output (byte + LOO +

512 X mode) release top operand,

c~names will prepare the action by placing top operand in R, top marks in
QC, nexttop in M, nexttop marks in marks, PA:= top -< const;
PB:= nexttop -< const

The notation operand(1) -< ¢ will be used meaning class (operand(i)) = c.
The outputbytes art, grt, etc. means ar, gr, etc., when mode 1s 0, arf,
grf when mode is 1, The mode information is always added to outputvalues
caused by d-names. This mode information is only of interest to pass 8 in
a few cases,]



[1.10,66] [GIER ALGOL 4/pass 71
[c~1]lpp @6 , ps 1
cs
bl: pm 47 VX ITA
[ current actionword]
[tlel] maé v
hv ¢5 LA
v (e) Dt -11Z
af: ga b2 s, ¢l 10
gr éc) V N2
aBs qq (c) t-1
b2: pm O DVXt200 LTA
{actionbytel
hv al IPC
pm (b2) DVXt200 LT
cls hv e3
hv a2 LT
c2:[mode]
b3: bs O
aqa (F2) t s12
c3: hs 9
m (b2) DX
cShths 3
ch: pm p VX NZB
arn 16a V 10B
P p-1
hr si 1C
i (p1) t -65
pa b5  t 47 NC
hr si NTB
gt ab , udn a5
bhs
abhins 0 , ck 80
[wbase 1T =
sc a s hr 81
c5: pm(el) Xt 1
hs e2 1A
sr 512 DV IT
pa b3 vVt 0
pa b3 t 1
ga. ab
gb: pm O Xt a1 ITA
hv (©) DVt 1 IRA
als pm P X IQC
m p-1
pl 16 t -17 LC
pl 32  t =33 1LQC
hv (b2) t ¢

[page 31

3 p:= stackbottom; always return to next;

3 NEXT:

e e Wo W we Vo we

“we we we wo we

we Ve We Ve We e We Ve Ys Ve e Vo W o e

we

s Ve We Yo Ve %o we Yo

e Ve we ‘oo e

entry after nextin: M:= 0; marks:= 0O;
if actionword 1n bottom then goto nextin;
IT actionword = O then
Pegin unstack action word; goto next end;
actionbyte:= part 1(actionwor
actionword:= shift(actionword) 3
_i_{ actionword = O then unstack actionword;

if actionbyte > 0 then goto prepare action;
IF actionbyte > -200 Then
Pegin

OUTPUT: output(actionbyte + 200); return end;
1if actlonbyte > -400 then goto stack suxword;

OUTINSTR REL: 1f floatmode then
actionbyte:= actionbyte ¥ 512;

OUTINSTR NO TYPE: call(outopand);
R:= actionbyte + L400;

OUTPUT RELEASE: output(R);

RELEASE: i1f no release then
begln noO release:= false; Ri= 1,23; return end;
T7.23 used in clear RJ
p:=D - 1; if operand[p+1] -< constant
then returnj
TF operand[p+1] -< R then Rused:= not used;
IT operandlp+1] -dwork then return;

release work location in
workteble[blockrellp+1] - wbase 1];

return

NEXTIN: R:= input;

1f R < 0 then begin R:= R + 5123

mode := 1" end

else mode:= 0;

Stack actionword( inputtable[R + basel);

RA:= Iinputtablemarks; goto after nextin;

prepare action: QC:= marks;
:= nexttop;

PB:= nexttop

R:= top;

-< constant;

PA:= top -< constant;
switch to action[actionbytel;
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als
cbs

m
Xrn

hv
c7: pmn
ga

cB: pm
c9: armn
hv
pi
mb
ne
tk
hv
pa
ra
alO:pm
cln
allths
cln
hs
arn

op
hv

ad: pan
arn
hs
cln
hs
cln

c10s
b5: pm
[Rused]
hr
ca
Pa
gp
hs
a30:gm

hsn

aq
<e27[bufmode]

Pa

X  [FL mode]
P
b5
9

sc
> pa
al2:pp

b1)
af

(v1)
be

%ba)

P
P
a9
(p)
3a

3
16
al0
1ha
1h4a
P
-10
e3
-10
e3
1ha
p-1
el

1ha
P
e3
-10
e3
-10

a

s1

1
b2
al2
cli
P

c3

p

t a3
t 1 ITA

X ITA
, hvn a8

vX
, tk 1L
LC
t b9
, ga 1ka
s hv 210
» 0C (b9)
1o
t 2 IPB
t 110
, t1 =20
s P P
LPA

LPB
s ca 11
hv c8

-

Xt 8
, ¢l 30

M
Irc
» hv all

X ITA

LA

, 1t 512410

t 410
» PP (b5)

MB

IZB
v NTA

t 609

MA
t aT M
, hr 81

[GIER ALGOL U4/pass 7]

s ‘es ‘oo

ws ‘wn

e

We We Ve e e We Ve we e e We WP e e Ve e we

e Ws e “e e we

‘ee ‘oo

We e Yo Wwe we e Ve s We e We We e e we
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stack aux word: M:= auxteblefactionbyte + 512];
STACK ACTI(N:
stack actlonword(M); goto next;

NEXTSKIP: actionbyte:= part 1(actionword);
goto unstack actionword;

OUTPARAM: Radr:= part 1(top);

OUTOPAND: Readri= part 3(top); R25:= blockno;
1f top =< constant then goto outconst;
PR:= output blockrel; PB:= output blockno}
clear RO - 5, 26 -~ 39; byte := Radr;
if Radr + varlabel then goto outvar;

TP blockno # current block

A blockno < O then goto outvar;
PB:= false; byte := 1T blockno
varsbs else var local;

outvar:
if PA then output(blockrel) ;

= 0 then

if PB then output(blockno) ;

if byte = array word 1 then
begin p:i= p - 13 goto oulparam end;
output(byte 1); return;

outconst: byte ¢= constant;

output(top 30-39)

PC:= true;

output{Top 20-29);

goto output 2 bytes and byte ;

CLEAR R:
TA:= operand[Rused] = buf R;

if R not used then return;
actionbyte:= 1T operend[Rused] = VinRF
then grf else gr;

Save pj pi= Rused;

get work;

operand[Rused]:= VinW;

[executed from c16-4]

no release:= truej outinstr no type; Ri= 1,23

if TA then
operand] Rused]:=
E bufmode _then bufw _e_lf_s AinW, elear;

Rused:= not used; marks:= R not used;
p:= saved pj return;




[1.10.66]

. [The worktable consists of a single machine word., Bit O 1s always 1. Bit
n is 1 if working location n 1s occupied, O otherwise., The instruction nk
with work table in R will shift R until first free working location is in

[GIER ALGOL U4/pass 7] [page 5]

bit 1,]

? cllzar a , nk al3 ; GET WORK: 1:= first free workbit;
a5: ar 256 D 3 [executed from bl-1] ‘
al3:tk O , & a 3 work[1]:= occupied;
bbhiit (213) t O 3 blockrel:= i:= 1 + wbase 2;

[wbase 2] -

pt ka , pm la 3 M:= final word descr;

it (a13) , bs (b7) 3  1if blockrel < min work then
b7: qq O t -1 ; min work:= min work - 13
[min work]

hr s1 H return;

cl2:pa 2a s hv el15 CLEAR O: byte 2:= 0; goto clear byte 2;

3
, cldipa 2a Vi 1 5 CLEAR UAUV: byte 2:= 1; goto clear byte 2;
‘ cllispa 2a t -512 3 TOTAL CLEAR: byte 2:= min;

c15:hs ¢10 3 CLEAR BYTE 2: clear R;
gp alh , gp 18 3 save pj clear count:= p;

b8: pm O X 3 if operand[clear count] -< no elear then

[clear count] -
hv (b8) Dt -1 LB H begin clear count:= clear count - 1; goto clear end;
ck 20 v 1A 3 IT operandlclear count] =< R then  ~— -

albipp 0 , hr =1 3 begin p:= saved p; return end; 3
gt T1 , op (b8) pPi= clear count; I
it (2a) , bs 0O ; if blockno [p] < byte 2 then
pa b2 VvVt d11" 3 Pegin - I
hv (b8) Dt -1 3 clear count:= clear count-1; goto clear end;
hs ¢3 3 outinstr no type(pm);
hs c¢11 3 get work; pi=p + 13
PP Pl , ud a3 operand[pl:= VinW;
pa b2 t 412 3
hsn ¢3 IZB 3 no release:= true; outinstr no type(gm);
hv (b8) Dt -1 3 clear count:= clear count - 1; goto clear;

c1b6:qq IPC ; EXCHANGE: PC:= marks(nexttop) ;
gn p MPC ; top:= M;
gr p=1 MQC 3 nexttop:= R}
ag ébs) V& 1 NPC ; if top =< R then Rused:= Rused + 1 else
aq (b5) t -1 NQC 3 IT nexttop -< R then Rused:= Rused = 13
hr s 3 Teturn; -

c17shv  ch 1z 3 SRT: 1f top = O then goto release;
pa b2 t 413 3 actIonbytes= S¥t; ;
hv c2 H goto outinstr relj; <




[1.10.66]

¢18zarn 5a
c19thvwn als
c20:pm 514 DVX
c21:pm(b3) DX

, hv alh

alS:gr pi M
pp pl ; 8P b5
hr s1

c22:pm ba v

c23:tpm  Ta
gn pl MA

rr Pl s, hr 81

cehipm p , g1 a28
hv chb NC
hs ¢10
pa b2 t dib
a28:pi O , hv c2

c25:hv  cht NQC
pa b2 t A4tk
hv c3
c2bica b , hv e37
pa b2 t 415
hv c¢3
c2T:pm 416 DX NQC
hv cs5h NQC
hs ¢10
pa b2 ¢t 4l
hv c¢3
¢28shsn c2b IZB
hr s1 1QC
can(b3) , hv c10
hs clb
hs ¢19
hv ¢10
c29:ptn IO Vt 417
c30:pt b10 vVt 418
e31:pt D10 t 419 NZ
clOkzarn p » ¢k =10
b9: ca 1 hv al16
[current-'block]
pa b2t 415
hs e3
hs e22
a16:

b10h:pa b2 t 0
[takel
hv ¢3

[GIER ALGOL 4/pass 7]

e Vs e Vs e»

e ws ws o e ‘os ‘oo e ‘eo “s o

s we We

s we e

*r e “e o ‘e

e e We Wwe Vs e e e Wwe e ‘eo

e o e

e
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STACK VINRF: R:= VInRF; goto stack;
STACK VINR: R:= VinR; goto stack;
STACK BUFR: R:= bufR; goto stack;
STACK VINRT: R:= mode;
stack: operand[p+1]:= R, marks 0;
p:=p + 13 Rused:= p;
return;

STACK VINUA: M:= VinUA; skip 1line;

STACK VINUV: M:= VinUV;
operand[p+1]:= M; marks clear;
p:=p + 13 return;

TOP TO RT: save ZB;
if top =< R then goto release;
clear R;
actionbytes= amt
reset ZB; goto outinstr rel;

TOP TO R: 1if top -< R then goto release;
actionbyte:= arn;
goto outinstr no type;

TOP TO UA: if top = UA then goto count pl
actionbyte:= var to UK;
goto outinstr no type;

TOP TO M: if top =< R then .
begin Ri= xr; goto Sutputrelease end;
clear R; -
actionbyte:= pm;
goto outinstr no type;

TO FIX AND RT: no release:= true, top to Rt;
if top =< const then return;
1T fixmode then —5?0' clear R;
Telease;
stack VinR;
goto clear Rj

TAKE FORMAL: take:= take formal;
TAKE ASSIGN: take:= take assign;
TAKE CONTROLLED: take:= controlled formal;
TAKE OTHER:
1f blockno[p] = current block then goto take;

actionbytes:= var to UA;
call(outinstr no type);
stack VinUA;

take: actionbytes= take;

goto outinstr no type;
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c32:qan
c33:pm a8
c3h:pmm d9
bilick O
[assignkTnd]
hv c2

c56ine 37

c35tpa b19
pa b19
ra b11
hv cb
arn(b5)
hs ¢10
ra bli
aq
hv ch
pa b2
Pa b2
pa bi1l

alT:arn 8a
pm  dk6
hs e3

c36:pm(e1)
hs e2
ca d20
aq (e1)
sr 512
ga Tl
m 0

c3Tipp p-1

c38:pm(el)
hs e2
hv €3

c39:prm(el)
hs e2
ga 1la

cho:pm(et)
hs e2
ga 2a

chishrn s1

cli2:pa b16

cliZspm @21

clithshr s1
hv e3

1ZB
VX
X IZB
s 82 b2

NPA
vVt 12
s, hv cb
t 20 IZA

NQC
y ca 1

vVt 10 LZA
\'

LA
Vt d11 NRA
t dks
» hv 3

, ac eb
X

Xt 1

1A
s hv al7
t -1
D LT
, 1t a1
y hr s1

, hr 81

Xt 1

Xt 1
1A

Xt 1
LA
s hr s1

IZB

Vt -5
DVX NQC
s hs e5
» Qan e3h

[cl5, see page 8

c109:pa b3
ch6shv 16
hv ¢

vVt 1
NC

(GIER ALGOL L4/pess 7]
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WHILE ASSIGN: no release:= true 3

COLON BQUAL: R:= gm, grn, g¥t; skip line;

FOR ASSIGN: R:= gm M, grn M, grt M;
actionbyte:= R[assign kind];

goto outinstr rel;

SPARE ASSIGN: if top = VinUV then
begin from UV:i= only UV:="True; goto next end;
PREPERE ASSIGN: - T I
from UVi= only UV:i= false; ZA:= top = 03
assignkind:= 20; 1f 5D ~< R then goto relesse;
1f RF used then — I
clear R; comment used in move value;
if top = 0 A K not used then
begin assignkind:= 10; ——
goto release end;
actionbytes= IT RA then
pm D else pm;™
assignkind:= 0; goto outinstr no type;

count line: linecount:= linecount + 13

output(carret) ;

READ CARRET:
1f input = carret then
goto count line;
save Inputbyte;
1f R <0 then Ri= R + 5123
M= inputTable[R + base];
return}

COUNT P1: pi=p = 1; return;

INCUT 1:
output(input) ;
return;

INPUT 2:
byte 1:= input;

INPUT 1:
byte 2:= input;
return;

NO RELEASE: no release:= true; return;

SET UV rel: UV rel:= -5; return;

JUMP (N BOOLEAN: if top -< R then
output(tkl) s return; I

STACK: ala¥mprint(4<stack});

SET FLOATMIDE: mode:= float 3 return;
PLUS EXCHANGE: if nexttop =< R then
goto exchangej goto next;



[1.10,66] [GIER ALGOL 4/pass 7] [page 8]

ch7:pm a , gm Dl BLOCKSTACK: stack worktable;

;
m (b7) D 3 stack min work,
gm p2 M 3 wbase 2, shileld;
arn b6 gt p2 3

[ 2

1 it (2a) , pa b7
it (2a) t -1
pa Dbh , 1t (2a)
pt 6, pp P2
1 qq (b9) t -1

m 512 D

gn a , hr 31

min work:= byte 2;
wbase 1:=
wbase 2:= byte 2 - 1;

current block:= current block - 1;
worktablet= no reserved;
return

e Ve Wwe We Wwe e W

BLOCKUNSTACK: workteble:= nexttop;
wbase 2:= part 2(top); M:= min work - 2;
minwork:= part 1 Etop) 3
wbase 1:= part 2(top); count p2;

ch8igm a , gt bb
m (b7) Dt -2
ga b7 , ¢k 10
t ga b4, pp p-2

s Ve Wwes e e W we we

hs e3 X output(M) ; comment old min work - 2
m (b9) DX output(current block) ;

‘ aq (19) t 1 current block:= current block + 1;
hv €3 return;

cl9span b2 t 422 IZB GET FCRLABEL: no release:= true;

2
pp p-1 , hs ¢3 ; p:= D - 1; outinstr no type(take forlabel);
m 9ebt  , em 18a for track:= outputtrack;
it (e12) , pa bIT 3 for word:= out addr; 4
rp Pl , hh c-1 H p:=Dp + 13 goto next; ‘

c50:hs e
gn  pil MB
rp Pl s v ¢

FOR: M:= get work;
stack for label work;
goto next;

-,

PREP FOR ASSIGN: 1f top = formal then goto next;

e vo e

¢hblseca 55 s, hv ¢

2
c52:ca 55 3 ADDRESS: if top = formal then
hwm ¢29 IZB 3 begin NO release := true; goto teke formal end;
acn p MB : Top:= no clear; —
chsigrn{bl) , hv ¢ 3 CLEAR ACTIONS: current actionword:= 0}
‘ c53tpp Pl , hs cl1 3 UA TO WORK: p:= p + 1; get work;
t1 -20 , t1 20
gm P MB ; operand[pl:= AinW;
hs cB8 » 44 c-1 3 outparam; prepare return to next;
pm di2 DX 3 output(gm) ;
hv €3 3 return;

[c5k, see page 3]
¢55:arn Ba , ac ek
hr s1

CAR RET: linecount:= linecount + 13
returnj

‘o we

[e56, see page T)




[1.10.66]

$ (v1)

cb3:hv ¢
arnf p
al8igr p

cblhthv ¢
nkf 39
grn(v1)

cb65thv ¢
smf p
et p

sm p

cbb:

b19:pi =1
hv 832
pm 432
hs e3
ag (»19)
pa bi1l
ca 55
gm(b1)

a32:pm 431
aq (b19)
pa (b1)
hv ¢23

c6T7:bs(b11)
pa D19
hv ¢

[GIER ALGOL 4/pass 7]

\') 1QC
s bs (b3)

1QC
t ¢16

X 1ZB

0558

s 8 p-1

s &6 p-1
;s & i

s v ¢

ac pl
hv ¢

» ST 9a

NB
s pmm 429

NZ
s hv ¢

NPA
2 tkf -a
, hv cls5

NPA
s &T D

y hv ¢

NPA
s bs (b3)
, hv cls
, hv 218

t =13
T
IX NQB
NQB
Xt 4 NQB
NQB
s hv ¢30
’ hv e33

, e (b1)
Vvt -8LQA
s hv ¢

t 10

-c 1T

Wwe We Wi Mo W e WO W Ve e e we

we e o Ve e

we Wi e wa oo Wwe e ws e s we Be Ve W e e wa e vo we

Ve Vo We Ve e e W We e Ve We Ve

e wr Ve

[page 9]

UNTIL: aux O:= if top «< const then
release step else mt - step;
if floatmode A Eop -< const then
RFf:= gtepvalue;

Este -~< const A step < O then
Part l?aux 0) := exchange; tO T1x and Rt}

no releasel= truej

operand[p+1]:= operand[p+2]:=
operend[p+3]:= controlled varleble A no work;

P+ 3: pi=p + 33 goto next;

FIRST SUBSCRIPT:
nexttop:= operand[p+i]:= var, blockno, no clear;
blockrellnexttopl:= doperel;
blockrellp+i]:i= coef 2 rel;
pi=p + 13 goto next;

BEGIN CALL: no of llterals:= O3 stack shields
NOT 1AST SUBSCR: coefrel:= coefrel + 1}
D= p + 13 goto next;

LAST SUBSCR:
nexttop:= constant term;
read carret;
if -, speclal byte then goto next;
Qurrent sctionword:=
1f next byte = address then subscri=
€lse subscrparam; goto hext;

ROUND: if top - const then goto next;
top:= round(top) ;
goto clear actlons;

FLOAT: if top -& const then goto next;
top:= float(top); ~—
clear actions; goto next;

NEGATIVE: if top ~§ const then goto next;
if floa¥mode then
Top:= - floatTop else
top:= - fixtop; g_g"-E_B_"clear actions}

ASSIGN: QA= -, from UV; QB:= -, only UV;
if top =< buffer then goto buf assigns
1T only UV then
Pegin output(mmuv) ;
@8signkind:= gm
end;

JP top = formal then goto take assignj

current actionword:= 0; goto colon equel;
buf assign: current actionword:= buf assign;

1f from UV then goto skip;

Trom UV:= tTue;

goto stack ViInUV;

only UV:= false;

AFTER BUF ASSIGN:
if assignkind = grt then only UV:i= from UVi= tme;
goto next;
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c68:ck «10 , ca (b9) ; GOTO: if blockno(top) = current block then
hv 7 ; goto nextskip;

c69:pa (b1) , hv ¢ ; SKIP: Clear next action; goto next;

¢70: can(b3) LPC 3 PLUSMINUS: 1f fix mode
hv c2h 3 V not const operands then goto top to Rt;
arnf p-1 V  NRA 5 nexttop:= 1f add then Top + mexttop
srnf p=1 H else top - nexttop;
arf p s, 8f p=-1 3

al9:pp p-1 , hv cb5 ; p:=Dp - 13 goto clear actions;

eTlsarnf p A 1PC MULTDIV: if not const operands then

P
hv c2b 3 goto tOp to Rt;
mkf p=t V  NRA 3 nexttop:= if mlt then top X nexttop
dkf pe1 3 else top /[mexttop;
‘ grf p~1 , hv al9 3 Pi=Dp - 13 goto clear actions;

e72:8r 10a V 1QC 3 INTEG EXP(N:
hv c111 3 if top ~€ constant then goto to sethtrack;
m as> IZA H ZI-: top = 2’

| sr Ba NZ 3 1f top+2Atop+3then

hv el11 NZ 3 goto setAtrack;
1 X LZA H current actionword:= if ZA then
gn (b1) , pp p-1 3 mkf - word else mkf - mkf - wordj p:=p = 1;
pa b t 1 3 mode'= floa¥®;
m a3 , hv o6 3 = A integer first; goto stack action;

eT3tpa b12 V& 2 goto greater;

EQUAL: relationkind:= ¢ = :}i
3

eThipa b12 t L NOT BQ: relationkind:=

e ‘oo we ‘e

r e758 GREATER:
b12:pm O Vt 435 NC M:= if nexttop ~< R then table [relkind+1]
[relationkind] - -

else if top = O then table[rel kind +2]
else Table[0]l; —

IF Top —< R then M:= table[0];
Telkind:= & >°F; goto stackaction;

m (b12) V& a36 1LZ

42 \' NZ

m d2 NQC
‘ pa bi2 , hv cb

oo s s we

c76sca O v REAL: if top = R then clear R;

L]
cTTica 1 s INTBOOLT
hs ¢10 NQC 3 if top = RF then clear R;
hs c¢3%6 3 Tead carret;
hv cls NB ; if -, address operator then goto clear actlons;
hv ¢ H goto next;
cTB8thv o7 1QC 3 NEXTSKIP QN CONST: if top -< const then
pa (b1) , hv c24 goto nextskip; sKIp; goto top to Rtj
8




@ [1.10.66] [GIER ALGOL 4/pess 7]  [pege 11]

e¢79:bs pd37 hh chb OPAND: i1f p > max opandtop then goto stack;

, ; ed -
pp Dl s 8In 2a 3 pi=p + 13
ck 10 , ar 1la ; operand[pi:= simpel, byte 1, var, byte 2}
B d
qQq \ NRA 3
gr p vV M ; marks[pl:= 1f RA then clear
1 gr p MB 3 else no clears
1t (1) , pt P F
4 hr s1 3 return;
cB0ths 36 PROC: read carret

part 1(top):= descr or call; skip line;
STDPROC: top:= stdproc; goto next;

pa P Ve 55
cBltarn 12 , ac D

ws We Vo ve Vo e

hv ¢ 1B it specisal byte then goto next;
pm d38 , it 1 STack actionword (proc no peram)}
i gm (b1) , hv c8 goto outparsm;

‘ cB2:pm  1a
T pa 1a s &m 2a
I hs ¢79

nt (2a) ARRAY: M:= byte 13

byte 1:= - byte 2; byte 2:= M;

-

>
s
3 stack operandj v
Pa D t 59 3 part 1Etop) t= array word 13
pa p-1 t 58 3 paert 1(nexttop):= array;
hv ¢13 3 goto clear UAUV;
¢83:pa p t 55 s FORMAL: part 1(top):= formalj;
hs ¢36 H read carret;
hv c LB H 1f special byte then goto next;
hs ¢29 3  Take formal; R
T hv c22 3 goto stack VinUA;
i cBUsbs pd37 , hh clb CONST 1: if p > max opand top then goto stack;
P pl  , gmp pi=p ¥ 1; Top:= 0;
c85tarn 2a  , ck =10 CONST 2:
ar la top:= top + (if const 1 called then

nt 20 , ck 60 byte 1, byte 2, 0, O else 0, O, byte 1, byte 2);
s e

[nt O must never appear]

weo Ve We Ve e We ve wa Ve

ac p marksi= constant; goto next;
cBTh:hv ¢ , hs e5 OVERFLOW:
aq » Qgn a2 alarmprint(4<spill}) ;

e86:qan(p-1) Vvt 1 1QC
m a1 Vv NQC
ne 59 , hv a3l

PARAM: i1f top -< const then
no of literals:= no of literals + 1;
1f top = VinR V top = VinRF then

;
H
2
hv ¢ LT ; Degin Mi= Rt expr word; goto stack action end;
ne 59 , hv cb 3 T top + array then goto oheck block nojy
artn 9a , se p-1 3  Blockrel:= blockrel - 1;
tl 9 » t1n 10 3 no of indlci:= no of indic + 13
sr OQa » 8r 10a 3 doperel:= doperel to arrayw;
sc p s v ¢ 3 goto next;
a31:ck =10 , eca 1 3 check blockno:
r arn Ba , 8¢ D 3 1f blockno = 1 then topi= top - 13
hv ¢ 3 20to next I
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b k=e31, 1=0 3 storing of text for errorprint
T=e32 3
a21: tsplll; 3
; e32=1" 3
& H
c88:1it b , pa b13 3 BEGIN BOUNDS: length position:= p + 63
pp p10 3 p:=p + 103
bs pd37 , hh cllk ; if p > max opandtop then goto stack;
grn p M 3 shield; —
arn 132 , pm 8a 3
gr p-9 MB H array address:= var localj;
gr p-8 MB 3 term address:= var local;
gr p-b MB 3 length address:= var localj;
gr p-1 MB H running coef:= var local;
gn p=3 MC ; length:= 13
grn p-6 MC 3 term:= 03
| ‘ armn la , ck -10 3 blockrelglength address) t= byte 13
f gt p-bt , sr 9a 3 blockrel(running coef)
L gt p=1 , gt p-9 = bloclcreléarray address)
gt p-8 , 1t (2a) ; 1= blockrel(term address):= byte 1 - 1}
pa bk , hv ¢ 3 no of arrays:= byte 2; goto next;
cB89:it (2a) t ak ; SET TYPE: array type:= byte 2 + base;
pa bi5 , hv ¢ 3 goto next;
c90:gm p=9 MC ; BOUNDS: 1i2:= 11, constant;
st p-1 , ar B8a 3
gr p=2 MC 3 cit=ci 1:= ¢l 2:=
gr p-4 MC 3 upper -~ lower + 1, constant;
gr p=T MC 3
arn 9a , ac p-3 3 increase running coef address;
hv ¢93 1LPC 3 1f top -< const A nexttop =< const then
3  goto count p2; I
m p-3 ;
‘ gn D=1 MB 3 el 2:= running coef;
grn p-b M 3 el 1:= VinR}
gm p-2 , srn 8a H cis= 1f 11 -< const then O else =13
ac p-1 V IPB ;  if 11"-< const then IIt= 1i"- 1;
gr p-2 3
5

m a3 , hv cb M:= aux var bounds; goto stack action;

¢91tarn 21a , mb p2 END VAR BOUNDS:

;
hv c¢21 1C 3
gr p-6 MA 3 1f 11 ~f const then 11 2:= 11 A no work, clear;
hv @21 H goto stack VinRE;
c92:pm p-7 IQC 3 FIRST BOUND:
gn  pe5 MQC ; ci 2:= 11 2; comment p:= address(ci 1);
s .

COUNT P2: ps= p = 2; return;

e93:pp p=2 , hr s1
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c9hsmin p A LPC
hv ¢
t1 39 s &r D=1
pp p-3 , hv ch5
c95:mln p A LPC
hv ¢
t1 39 , ar p-2
gr p-1 , PP D5
grm(bl) , hv ¢
c96:gr Pl MB
pa. b2t 410
hv ¢35
c97:gr p2 MB
pa b2 t di0
hs c3
PP 19 s hv ¢
c98tarn a0 , pm p-3
tk 10 NA
P Dp-3 NA
PP pP-3 y P D
hv cb X 1Cc
c99:arn 9a
b13:pp O s SC D=5
[1ength DPosition]
bilksbt © t -1
[no of arrays]
b15:xm O , hv ¢cb
[array typel
pp p-6 , hv c
c100:srn 280 , mt b18
b18:qq -1 , hs &3
[expon track]
a22spm  1e20 Xt -1
hv a22 1z
nt @ , 1t (a22)
pa 2eb , hhn e29
¢101:dbt O t =100
pa T-1 , hv e3
hs ¢102
arn 2a s, hv ¢101
c102:it(2a) , pa a23
a23tcan O , hr sl
m (1) Xt 1
hs e2 1A
hs e3

hv (a23) Dt -1

[GIER ALGOL 4/pass 71

we wo e ‘s

wes ws e we oo we s we

e we “we e

e we e Ve e

s s e e “we We we

‘oo

W Wwe e e We oo s

e o o Ve

we e Vweo

e Vwe ‘e

[page 13]

LENGTH MULT:
if c¢1 1 - const V length -4: const then goto next;
Tength:= length X e¢i 13
p:= address(ci2); goto clear actions;

TERM MULT:
if ci2 - const V term -4 const then goto next;
Term:= term X ci2 + 11 2;
p:= address(ci);
clear actions; 5939. next;

STORE LENGTH: length:= length address;
actionbyte:=
goto outinstr no type;

STORE TERM: term:= term address;
actionbyte:= gr;
outinstr no type;
p:= address(ci); goto next;

END BOUNDS: R:= If length -< const then
aux end bounds else aux end bounds shift 10;
pt= If lengbh -< const then address{length)
else address{term) ;
IF Term -< constant then goto stack actlon;

DECLARE ARRAY: p:= length position;
decrease array address;

no of arrays:= no of arrays - 1}
1f no of arrays > O then

begin M:= declare worclerray typel;
2oto stack action end;

release boundvariables; goto next;

ENDPASS: output(if expontrack then
- no of std tracks - 1 else
no of std tracks + 1)3

pass inf 1:= address of last nonzero opand;
comment a few more locations may be
sed for O and VinR; goto endpass;

CODE: for i:= 1 step 1 until 5 ilo_

copy byte 23
output(no of 5 bytes); return;

CCOPY BYTE 2:
for 1:= 1 step 1 until byte 2 do

Sutput(input] ;

returns
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c103:hr si 1QC
ca 57 , hr 81
mm ds2 , hv b

CASEPARAM: if top =< const
V top = Slmpel then return;
M:= caseparamword; goto stack action;

s ‘er ‘oo

[c10ks take other, see c31]

c105ths ¢23
b1631t -5 t 1
[ov rel]™

pt D

STACK UV rel: stack VinUV;
UV rel:= UV rel + 1;

hv ¢

we ‘ee e ‘oo

part 2(top)s= UV rel; goto next;

-

c106:ca 55 , pa (b1) TEST FIRST FORMAL: if top = formal then skip;

]
hv 69 NQC 3 if top -< R then goto skip;
c107:ne 55 , hv ¢ s TEST FORMAL ADDRESS:
pt b10 t auy s 1f top + formal then goto next;
hs c10b 3 Take:= move formal; teke other;
‘ m dils  , hv b 3 M:= move formsl word; goto stack action;

c108:nc 59 , hv cl5

ARRAY PARAM: if top # array then
ck 20 , ar 15a

goto clear actions;

3

H
gr P MC H Top:= ~1.9 + (doperel - arrsyrel - 2).19
tln 19 , tk 20 3 + (no of indict1).39, constant;
sc P s v ¢ H goto next;

[c109: set float mode, see chb]

APPETITE:
R:= outputtrack - for track;

c110sarn 9elt , sr 18a
pi (16el) t =17

>

?
Tl =1 LPB 3 if discmode then R:=R : 2;
ar lek LT f TF R < 0 then Ri= R + avallable;
m éem) DX ; M= R;
bs (e12) t 123 el3 ; R:= if outaddr > buflimit 3 then
sr D 3 outaddr - 41 else outaddr;

b1T7ssr [for word] D

bs (b17) t 123 el13 R:i= R = (1f for word > buf limit 3 then

2
3
‘ ar b1 D 3 for word = 41 else for word);
tk =20 , ml 17a Me29 =R + M X 00; 1
mkn 192 , sr 20a R:= M X appetite word ratio; ;
hvn e3 NT H if R > appetite 1imit then |
ar 20a , ck -10 3  output(0) else output(R)3 i
hv e3 3 returny

cl11:pa b18 , hr s1 3 SET A TRACK: expontrack:= truej return;
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<cl11l=c~511 3 all actions within 511 words
1 actions too big

> i
d7: a@ , qq 3 bottom of ACTIONSTACK
qq |
aq :
aq 1
aq ]

[form actionaddresses relative to c]
cl= cl=-c
c2= cl-¢, c3= c3-c, chb= chec, 5= c5-c, b= cb-c, cT= cT=c !
e8= eB-ec, 9= c9-¢, c10= cl0=c, cli= cli-c, c12= cl2-c, c¢13= cll=-c
cil= ciliee, c15= ci5-c, ci16= clb-c, cl17= c17-c, c18= c18-c, ¢c19= c19-c
c20= c20-c, c21= c21-c, c22= c22-¢, c23= c23-¢, c2i= c2b-c, ¢25= c25-c f
c26= c2b-c, c2T= c2T7-c, c28= c28-c, c29= cQ9-c, c30= c30-c, c31= c31-c
e32= ¢32-¢, c33= c33-c, c3b= c3bee, e35= ¢35-c, ¢36= c36-c, c3T= c3T-c
1" e38= c38-c, c¢39= ¢39-c, clO= chO-c, cli= chiec, che= cll-c, ch3= cl3-c
clili= cliltec, cl5= cl5-c, clb= clb-c, cliT= clT-c, clB= chB-c, cho= ch9-c
e50= ¢50-c, c51= c51=c, ¢52= c52-c, e53= c53=-c, c54= cSlhec, e55= c55-c
c56= c56-c, c57= e57-c, ¢58= c58-¢, c59= c59-c, c60= cbO=-c, cb1= cbl-c
cb2= cb2-c, cb63= cb3-c, cbh= cbl-c, cb5= cb5-c, cb6= cbb-c, cb6T= cbT-c
cb68= cb68~c, c69= c69-c, cT0= cTO-c, cTl= cTi=c, cT72= cT2-c, cT5= cT3-c
cTh= cTh=c, c75= cT5-c, cT6= cTb=c, cTT= cTT-¢c, cT8= c78-c, c79= cT9-c
c80= cB80-c, cB1= cBi-c, cB2= cB2-c, cB83= cB3-c, cBlu= cBh-c, cB5= cB5-c
cB6= c86-c, cB87= cBT-c, c88= cB88-c, c89= c89-c, c90= c90-c, ¢91= cOl-c
c92= c92~c, €93= c93-c, QU= cQl-c, c95= c95-c, c96= c9b-c, cIT= c9T-c
c98= ¢98-c, ¢99= c99-c, ¢100=c100~-c, c101=c101-c, c102=c102-c, ¢103=c103=-c
c104=c10lne, €105=c105-c, c106=c106-c, c107=c107-c, ¢108=c108-c, c109=c109-c
c110=c110=-c, clli=clll=c
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[prepare symbolic names used in tables]
a==512, b==200, d=-400 ;

[relationtable]

[all relations]

d2: qq c2k t e17 ; a rel b, etc: top to Rt, srt

[>] -

d35: qq c17T t cl.9+ 53b,19 R rel b, R rel 0: srt, release, mt neg
d36s: qq cb t ¢10,9+1254,19 a 55;; 0, 0 rel O: release, clear K, srnt

A

-
©

Cr we

aq c17 t cb R rel b, R rel 0: srt, release
a 0s

3
L, W ch t c10,9+ 774,19+ ¢69,29; Tel O 0 Tel release, clear R, ann, skip
[+] T -7
qq c17Tt ch $ R rel b, R rel 0: srt, release
9@ ck t ¢10.9+ 764.19+ ¢69.29; a réT O 0 rel O: release, clear R, smn, skip
& lauxiliary teble 1]
A3=i+112 ;
d27: qq O 3 0, stepelem: aux 2 or aux >
qq €32 t chb9.9+ 29b.19+ 31b.293 1, simple for: while assign, get forlabel,
H do abs, bypasslabel

d25: q@ 0t c2k.9+ ¢17.19+ cb,29; 2, until: next, Top To RE, srt, release
d26: gq Ot c24.9+ e17.19+ 75d.29; 3, until: next, top to Rt, srt, mt
<e27 [bufmodeAcheck: ]

d29: qq 6a t ¢20.9+ cho,19
d30: qq ba t ¢20.,9+ 50b.19
x  [FL modeAcheck: ]

d29: qq 6a t c20.9+ c10.19
d30: qq @ t ¢20,9+ 59b.19
>

L, subser:= : aux 6, stack buf R, input 1
5, subscr param: aux 6, stackbuf R, 11 0

L, subser:= : aux 6, stackbuf R, clear R
5, subscr param: asux 6, stackbuf R, ga UA

We We ve Vwo Wwe we Ve

aq c28 t ¢37.9+ ¢17.19+ 7Ta.293 6, checkbounds 1: to fix and Rt, count pl
3 srt, aux 7
aq100d t ¢58,9+ 994.19+ 8a.29; T, checkbounds 2: indexlover, p+3

< e27 [bufmode: ] indeXupper, aux 8

‘ Qq ¢93 t 1224.9 8, checkbounds 3: count D2, art
qq c2lt t ¢93,9+1224.19 9, no boundcheck: top to Rt, count p2, art
X [FL mode:] -

aq ¢93 t 1224.9+ 63b,19
! aq c2k t ¢93.9+122d,19+

8, checkbounds 3: count p2, art, ck =10
9, no boundcheck: top to Rt, count p§
art, tk 30
qq o6l t  c2k,9+ 69b.19+ ¢18.29; 10, float: floa¥, "toD To Rt, nkf 39, stack VinRF
qq 74d t 22,9+ ¢33.19+ 37b.20; 11, Tormal assign. qq, s ack VinUk,
H colon equal, formal assign
d31: Q@ 33 t 25,9+ 52b.19+ c67.29; 12, buf assign: colon equal, top"E“'R"""—"
3 vs 0, after bufassign
aq ¢10 t ¢16.9+ cl1,19+ 82d4.293 13, : mod: clear R'mexchanve,
- no release, amn X

R
&
*

38

We wWo We e er ve e

“e

aq c¢16 t 81d4,9+ 66b,19 5 14, 3 : exchange, dln, ar eps LT
aq c16 t cl1.9+ 83d.19+ 84d.29; 15, mod: exchange, no relcase,
3 T din X, sr IT
d33: qq ekl t T2d.9+ 724,19+ c21.29; 16, AintsT Tio re'lease, nkf, mkf, stack Vin Rt
aslh: qq ct1 t 2k, 9+ ¢10.19 3 17, 7\.Ln‘b 1 no release, bop 'bo"Rt clear R
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[auxiliary table 2]
dl=ia1
qq 30a t 1274,9+ ¢99.19

define base of declare words
18, declare int array: aux 30, gr_M, decl array
qq 30a ¢t 904,9+ ¢99.19 19, declare real array: aux 30, gr MB decl array
qq 30a t+ 89d.9+ ¢99.19 20, declare bool array: aux 30, gr'MI’ decl array
d38: qq ¢37 t c23.9+ Ob.19+ 14b,293 21, proc no param: count pi, staEk"'VinUV
; 0, end call
d39: qq c2hk t e17.9+ ¢17.19+ ¢91.29; 22, bounds: top to Tt , BTT, sTt, end var bound ‘
a40: qq 2hka t 704.9+ ¢37.19+ 71d.29; 23, end bounds: aux 2’4, om, count pl, gm !

Yo ws o v

qq 704 t T14.9+ ¢37.19 3 24, end bounds: pm, gm, count pi g
qq c9% t 24,9+ 37,19+ c96.29; 25, first bound: length mult, top to Rt, ]
3 count pi, store length

aq €95 t ¢93.9+ c2h,19+ ¢97.29; 26, first bound: term mult, count p2, |
H top to Rt, store term ‘
aq 28a t 95.9+ ¢27.19+ 298,293 27, not first bound: aux 28, temm rmlt,
3 top to M, aux 29
aq 94 t 27,9+ Ula,19+ 96,293 28, not first bound: length mul'b top to M, ]
; aux L4, store length
qq bha t 122d.9+ ¢97.19 3 not first bound: aux lﬂ#, art, store term
aq 96d t° c93.9+ ¢37.19+123d.29; 30, end bounds: reserve a.rray, count P2,

&
3

3 count Pp1;
qq ¢16 t c24,9+106d4.19+ c19.29; 31, shift const: exchange, top to Rt, ck,
stack VinR
32, shift var: top to Rt, ck{addr), stack VinR ‘_
33, param output: out parm 1 (
3k, take value: no release, teke formal,
no release, pm . =
colon equal: gm, grn, grt
36, for assign: gx_n'M, grn M art M
37, Rt expression: release, stack vinUvV,
no release, grt
ah2: gq c2lh t 23,9 38, caseparsm expr: top to Rt, stack VinUv
aq ¢51 t e31.9+ e22,19+ c52.29; 39, gler: prep for assign, teake controlled, ;
H stack VinUA, address !
dhliz qq 7Hd t 58b,9+ 3Tb.19+ c19.29; Lo, move formal: qq, arn UA,
v Formal assign, stack VinR
¥ ] aq 43a t L2a.9 L1, movjopands: ax b3, aux H2
aqcl109 t L3a.9+ ch2.19+ ¢13.29; moveMopands: set float, aux U43,
set UV rel, clear UAUV
43, movedopands: prep assign, stack UV rel,
colon equal
L, integer mult: mln X IZA, hs X NZA 1;
select: selectZ, ™ XV T 134 !
L6, ou'bchar‘mip on const outchar const,
int to addr, owtchsT YeX = — — —

qq el t 61b,9+ ¢19.19
aa cB8 t 38,9
qq cki1 t 102d.9+ cb1.,19+ T0d.29

a: aqa 71t 80,9+ 124,19

d9: qa 91 t 92.9+ 127.19
al1: @ el t 23,9+ ch1.19+124d.29

Ve e Ve Ve We Ve Yo e Ve W
\N
\Ji
-

s we ‘weo
=

o
-

Qq ¢35 t ¢105.9+ ¢33.19

qq 934 t L8b.9
qq Wb + e21.9
qq ¢78 t 108d,9+ 6L4b,19+ 60b,29

e Ve W Ve W We we e
=
\
-

47, equiv: ab DX, mbx

qg 65b t 95d.9
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[Tablewords corresponding to an address operator are f-marked. The a-mark

[page 18]

is transferred to RA for use 1n a few special actlions. For further table-

description see page 2.1
[input control table 1]
dl: qqaf c8 t ¢37.9+ ¢23,19+

ag ¢l t e37.9+ thv.19
qq ¢38 t cb0.9+ 11b.19+

qq. ¢38 t 109b.9+ clB8,19+
qq ¢38 t 109b.9+ cliB, 19+

qq cHO t 10b.9+ cb7.19
qq ci8 t 18b.9

qq 30b v

qal10b t

aq c9 t 31b.9

qq cil t 21b.9

aq Ob t 32b.9

qqa Ob t 33b.9

aq ¢50 t 21b.9

ggfe51t t e31.9+ 5Tb. 19+

aq ¢35 t  1a.9
gq €35 t  18.9+ 26b,19+

qq ¢35 t €329
qq clit3 t c24,9+ 23b,19

qq cli3 t c2h.9+ 27b,19+
qq ¢35 t c3h.9+ clg,19+

c60.,293

s se

cl7.29;
160,29}

;
17b.29;

e53.29

31b.29

31b.29

We Ve We e We W We VS WE Va e ¥e We es e W e be e e

Qq ¢57 t 122d4,9+128d,19+ 9hd.29;

gg Oa t 22b.9
qqa Oa t 28b,9+ 31b,19

qq cht 9.9+ ch.19+
qq ¢59 t ¢16.9
aq ck6 t c24,9+1224,19+

qq c27 t Llha,9+ c61.19+
<e27 [bufferAcheck]
dl&9' qq c62 t 6a.9+ 50b, 19+
[FL  Acheck]
dlL9 qq cb2 t _6_8._.94' c20.,19+
>

3
s
H
34b,293

H
c21.293
c21 .29;

H
c23.293

2
0100293
3

begin call: outparam, count pi,
stack VinUV, begin call
end call: output, count pl, end call
Pegin proc: inout, input 1, beg proc,
- blockstack
end proe: inout 1, ps p, blockunstack,
~ endproc
end typeproc: inout 1, DS D,
blockunstack, end typeproc
begin block: input 1, begblock,‘blS'Estack
end block: blockunstack, end block
20To bypass: goto bypass —
Tabel declar: label declar
While label: get forisbel, bypass lsbel
Tt total clear, if o
else statement: 0, else
end else statement: 0, end else
Tor: for, for
"Tor' prep for assign, take controlled,
pm UA, UA to work
simple 'fc?z"':-prepare assign, aux 1
sTmple for and do: prepare assign, sux 1,
bypass abs, bypasslabel
while: prepare assign, while assign
Whileelement: Jump on boolean, top to Rt,
hop LT
whileelement ehd do: jump on boolean,
top to Rt, bypass NT, bypeass label
step: prep assign, “for assign, ]
get forlebel, bypass label ?
until: until, art grt VLA, acn MA
s:Eepelement. aux O “hop 'N‘T ==
mf and do. anx O 3
bypass L1, bypass la.bel ]
enddo: Telease, outopand, release, enddo |
TIrst subscript: first subscript, eXchange
not first subscr: plus exchange, top to Rt,
T art, stack VinRt
not last subscr: top to M, aux bk,

not last. subscr, stack VinRt |

, last subscr: last subscr, aux 6, |
- 1l 0, stack VinUV

last subscr: Tas?e subscr, aux 6,

= stack buf R, clear R
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[input control table 2]

aqa
qa

qQq
Qq
qaq

qq
qq

aq
aq
Qq
aq

aq
aq
qq
qq
Qq

qq

chb3 t
cbh ¢

c16 t

c2l 9+ 68b,19+
c2h 9+ 69b,19+

108.9+ ¢16,19

c10 t 126d.9+ ¢21.19

c2l ¢

el ¢
ch5 t

el ¢
c2h ¢
c2b t
colh ¢

c26 t
cl3 ¢
c56

cb6 %
c68 t

ch6 t

qqeib,qq

Qq
Qq
qq

qq
Qq
Qq

aq
Qq
aq
qQq
aq
aa
aq
aq
aq
aq
aq
aq
aq

ch6 ¢
ch6 ¢

c16,qq

13a t
13a t
e’ t

b1g ¢
c16 t
c75 ¢
c73 ¢
clb ¢
c75 ¢
e73 t
c16 t
c16 t
eT3 t
c7s t
c75 t
eTh ¢

55b.9+ 68b,19+
65b09+ 21,19
c10.9+1254, 19+

c38.9+ 32b.19
e38.9+ 32b.19
38,9+ 33b.19+
c38.9+ 33b,19+
col .9+ 22b,19

11 8.09
984,9+

c26,19+
c70.9+122d,19+
c70.9+1234. 19+
c27.9+ Lhg,19+
cT1.9+ 724,19+
7149+ 734,19+

1ha 9+ 75d.19+
158.9+ 754,19+

c19.29;
018.29;

e oo e

c19.29;
3

c21,293

h1a,9+ €23,19+113b,29;

€2349+111b,19+c111.29

e75.9+ 22b.19
23b.9

009"‘ 2"“).19
75,9+ 23b,19
22b.9

0.9+ 25b,19
07509"' 019019
c75.9+ 54b,19+

29
51b.9+ 5Ub,19+ ¢19,29

54b.9+ ¢19,19
19,9
4ob,9+ ¢19.19

e v

c19,

Ve e Ve Mo W Lo Ve Yo e Ve e e

[page

29,
30,

31,
32,
33,

3k,
55,

26,
37,
8,
39,

ko,

b1

Le,
L3,
b,

Ls,

046’

L7,

o)_',8,

19]

round top: round, top to Rt
—  tkf-29, stack VinR
float top: TToat, top to Rt,
T nkf 39, stack VinRF
float next Top: exchange » aux 10, exchange
EP% T clear R}'gg%t, stack VinRt
entier: top to R, srf half
" tkf-29, stadk VInR-
~5 3 top tO Rt, ab O DX, stack Vin Rt
negative: negative, clear R,
T srnt, stack VinRt
proct release
€Ise Rt expr: top to Rt, inout 1, else
else addr expr: top to UA, inout 1; else
end else Rt expr: top to Rt, inout 15
end else, stack VinRt
end else addr expr: top to UA, inout 1,
end else, stack VinUA
then: jump on boolean, top to R, hop NT
Drepare assign: spare assign
= : assign, aux 11
goto: goto, goto local,
"7 top to UR, Tg0to computed
Plus exchange, plus us,
art, stack VinRt
~ : exchange, plus minus,
srt, stack VinRt
Integx: plus exchange, top to M,
aux 4b, stack VinRt
realx: plus exchange, mult div,
/ mkf, stack VinRt

exchenge, mult div,

dkf, stack VinRt
: & auX 13, aux 14, mt, stack VinRt
mod: aux 13, aux 15, mt, stack VinRt
Adnt: integ expon, aux 41,
7 stack VinUV, Aint
aux 41, stack VInUV, Areal, sethtrack
exchange, >, hop NT =
>, hop IT
=, nexc, hop NZ
exchange, >, hop LT
>, hop NT
=, nexv,

+ 2

/f\rea.l:
<then:
<then:
=Then:
>then:
Sthen:

op LZ

exchange, >, stack VinR
exchange, >, sr eps, stack VinR
=, mt LT, sr eps, stack VinR
SY¥ eps, stack VinR

stack VinR

mt NT, stack VinR

>’
>y
4

Ty

¢ 00 oo go se oe

C==VIVOBEA A




] [28.1.67] [GIER ALGOL U4/pass 7] [page 20]
[input control table 3]

plus exchange, top to Rt,

mb, stack VinRt

Plus exchange, top to Rt, |

’ ab, stack VinRt

qq o6 t c24,9+ bT7a.19+ c21,293 68, = : Dlus exchange, top to Rt,
3 =  aux 47, stack VinRt

qq ck6 t  c2b.O+ T8d.19+ c21.293 66, A

qq ck6 t c2k,9+ 794,19+ c21.29; 67, V

qq c39 t ¢T9.9 3 69, label: input 2, opand f
aq ¢39 t ¢T79.9+ ¢39.19+ c82,29; 70, array: input 2, opand, input 2, array [
qq ¢39,aq ¢79.9 s 71, Simple: input 2, opand '

qq ¢39 t c15.9+ ¢79.19+ 83,293 72, Tormal: input 2, clear byte 2,
3 = opand, formal
qq cil t ¢39.9+ ¢79.19+ ¢80.293 T3, proc: total clear, input 2, opand, proc i
| qq c12 t 39,9+ ¢79.19+ ¢B1.29; Tk, stdproc: clear 0, input 2, opand, stdproc
qq ¢39 t oB4,9+ ¢39.19+ ¢B85.29; 75, constant: input 2, const 1, input 2, const 2 |
, Q@@ ¢l t ¢93.9+ 1hb.19+ c22.29, 76, end switc call: output, count p2,
& endcall, stack VinUA :
qa et 9.9+ cl,19+ 35b.293 7T, end single do: release, outopand, release,
3 end single do
il qafc86 t 33a.9+ cl.19+ 19b.29; 78, paramconma: parefi, eux JJ,
3 = release, call param
qq €39 t ¢88,9+ clo.19+ ¢89.29; T9, begin bounds: input 2, Pegin bounds,
3 input 1, settype ‘
! qq €90 t ¢92.9+ 25a.19+ 26a.29; 80, first bound: bounds, first bound, i
H aux 25, aux 26
Qq c90 + c2U.9+124d, 19+ 27a.293 81, not first bound: bounds, top to Rt,
grt aux 27
82, end bounds: end bounds, decl array
83, Take Teal value: aux 3b,
take real value,
84, teke int value: aux M4, -
take int value,
take array: arnt, inout 1,
=" TnSut 1 , move array descr ’i
86, bypass label: bypass label 5
87, end pass: input 1, copy byte 2, end pass “
qq 46a t 21,9 88, outchar: aux 46, stack VinR
qq ¢10 + U6b.9+ e21.19 89, Tyn: clear R, lyn, stack VinRt |
aqq ¢10 + 47b.9+ c21,.19 90, kbon: clear R , kbon, stack VinRt »
qQq ¢78 t 31a.9+ 64b,19+ 32a.29; 91, Shift: nextskip on const, aux 31,
3 int to addr, aux 32 {
qq c24 t 63b.9+ U3b,19+ 458,293 92, select: m ck-10
3 select 1, aux OS5 ;
aq ¢76 t ¢109.9+ 24,19+ ¢18.,29; 93, real: real, set float, top to Rt,

qq ¢98 t ¢99.9
qq 3b4a t 38b,9+12L4.19

qq 34a t 39b.9+124d.19

qqi21d t ¢38.9+ ¢38,19+ 4ob.29

‘ qa3bt
qq ck0 ¢t ¢102,9+¢100.19

Ve e Yo Ve e Ve Ve e Ve e e Y Ve
o0]
N
-

qq c10 t 1253,9+ 63b,19+

3

98, begin case: clear R, sm,

=== ck-10, begin case ]

" Qqe103 t 33a.9+ ch,19+ 20b.29; 99, case param: Case param, aux 33,
3 release, case param

H stack V in RF
aq ¢T7T t ¢25.9+ ¢19.19 $ 94, Int bool: int boolean, top to R, ;;
3 == stack VinR ,
aqf39a t  cilb.9+ 85d.19+ c21.29; 95, gler: aux 39, total clear, hs, stack VinRt
d20=1-41 ; - - 1
qq ¢55 t 112b.9 3 96, carret: carret, carret |
qq cik ¢ 3 97, caset total clest E
H
H




) [23,10,1967] [GIER ALGOL 4/pess 7] [page 21]

’ [input control table 4]
i
|
!
|
|

Qg 3b t 0b9+ 20b.19 100, case3: 3, O, case param
qq ¢38 t 15b.9+ ¢21.19 101, end case: Inout 1, end case
' stack V
qq ¢38 t 15b,9+ ¢22,19 102, end addr case: inout 1, end case,
’ stack Vin0E——

103, end statement case: 0, end case
10k, code: input 1, code, code
105, begin switch case: clear R, srn, ck 10
R begin swilch case
qq 41b t e21.9 106, writecr: writecr, s VInRT
aq 9 t ¢37.,9+ ¢23,19+ ck2,29;3 107, std 2 call: outopand, count pi,
3 =T stack VinUV, set UV rel
qqfc108t 24,9+ 884,19+ c21.293 108, array param: arrasy param, top to Rt,
; ar D, stack VinRt
109, move value: prep assign, stack UV rel,
colon equal
110, move address: test formal address,
Drep assign, stack UV rel, colon equal
111, move short: top to Rt, tk 30
stack UV rel, grt
112, first value: top to Rt ~
113, TIrst address: test first formsl, arn D
114, TIrst short: top to Rt, tk 30 -
115, new track: appetite, new track

aqa Ob t 15b.9
qq clio t ¢101.9+114b,19

qq ¢10 + 125d3.9+ 63b,19+ 13b.29

“o Ve U e Lo Ve W Yo e

qq ¢35 t ¢105.,9+ ¢33,19
aqe107,q9q ¢35.9+e105,19+ ¢33.29

o

qq c2t t 62b,9+¢105,19+1244d,29

qq c2h t
qqel106 t+ 874.9
qael110 + 115b.9
d28=i .41
qafc52 t €19.9+ ¢10.19+ ¢16.29

116, address: address, stack VinR,
clear R, exchange

Ve WO We WS W VI VS Ve Yo Ve L Wi e W

db: qq 3 BOTTCM OF COPERAND STACK

a25¢ grn 1e20 t-1 M 3 clear operand stack:
bs (a26) , hv a25 3 for 1:= core top step -1 wntil a26 do
1 O , hv c=1 3 Operand(i]:= shield; goto start pass 7}

a26: pm da48 DX $ENTRY PASS 7: -
hs &3 3 output (end pass);

‘ pm 229 , pl (16el) 3 cell O:= overflow jump}

gn O MA 3 if -, indexcheck mode then ,
pt a9 +t 9a NQB 3 begin last subser word:= no check; i
pa d29 t 9a NQB 3 subscr ass word:= no check} ;
pa 430 ¢ 9a NQB H subscr par word:= no check; 5
ps a25-1, hv clo+e 3 ends input 1; goto clear operand stack;

a29: hh e87+c, hh cBT+c 3 overflow jump ;

a2h: qq [pass sum] 3 ‘

el2=k-ell, eliT=j 3 set load parameters

b k=e23, 1=0 3 load segment word

T=12e21 3

qq e16,9+122l,19-e16,19+7.24+a26.39 ;

. e 3
€ [end pass 7] 3
] 3




’ [23,10.1967] [GIER ALGOL 4/pass 8,11 [page 1]

[Pass 8, segment 1 performs the following tasks:

1. A1l tracks used for output from pass 7 are rearranged to the lower end
of the working area. A table, done[1:30, 0:31| consisting of 30 words,
contains 1 in locations corresponding to tracks which have to be
moved. Two track buffers each containing 6 tracks are used for track
exchange. 6 tracks are read at a time from nearly consecutive tracks
on the disc before any output is made, with the inmtention of minimi-
zing disc head movements, The buffer area looks like this:

| walting 1,0 1 word
buffer 1,0 Lo words
walting 2,0 1 word
buffer 2,0 40 words |

} [ XX}

f welting 7,0 stopword

‘ walting 1,1 1 word
buffer 1,1 Lo words

walting 7,1 stopword

2. The code for A which is part of pass 8.1 1s outputted into the finsl
programarea. But only if the sign of the first inputbyte is -.

3. Standard procedure tracks described in the tracklist (pass 8 input)
are transferred to the final programarea,

State of eli parameters:

Initially: Finally:
lelt: used tracks changed to drummode before task 1
Leli: available updated after task 1
8elt: inputtrack updated before task 1
9elts output track updated after task 1
10elt: increment changed to drummode (1) before task 1
!. 13elt: running track running track - A length

Testprint from 8.1 consists of every tracknumber selected.

Drumpicture after pass 8:

|pass 7 output| |RS|algol progr|Acode|std procs used|long strings|
A T o A
first track track base

8.1 core picture:

|GPA |Acode | tracksort ImoveA|move std|init done] |done]
]

[track buifers |




[23,10,1967

b k=e22+elli, 1=e16-elt7

d 1=e16

b a9, bk
arnfei7-3 X
ga ra5 , tl
hv ral Lz
hh cbh4 LT
gr c¢50 s 8 ¢51
arn rab , ac c50
sr c51 s dk ¢50
gr e50 X
mkn ¢50 , gr e51
it rab , pan ri
ar [b(1)] X +t1
gm cl7T V 1A
mkn ¢51 , hv r-2
mkn ¢50 , ar ra5
nkf 11 , nkf c17-b
bs (c17-1) t9 NZ
hh c6h NZ

t1 (c17-1), ga ra3
t1 10 , cl -2

sr 126D X

gn cl17 , mkn c17

pm 384 DX

mk raB , gr 51

gr c¢52 , arn ra7

mk ra9 X

mkn ¢17 , sc ¢52

ar c51 X

min rab , dl c52
a3: nkf[expl t2
akk: grf ¢17 , hh c5
a5: qq [exp2] t 512
ab: 181 / 19/ 819/ 254

afs
aB:

ag:

1023/ 579/ 325/ 663
1023/ 433/ 591/ 509
1023/ 39/ 118/ 823
1021/ 117/ 369/ 22kha

266 / 172/ 574/ 725
73/ 197/ 660/ 37
8 / 524/ 902/ T10

pass 8,1 drumblock

comment entry shx, x real;
aAx = 2A(xxlog2(a)); first log2(a) is computed;
RF:=g;
exp2:= exponent(a); z:=R:= mantissa(a)/b;
1f z=0 then goto exit;
IT z<0 Then %arm({@pil];{»);

comment the method used 1s that desceribed in
T, Hestings: Approximations for Digital
Computers, page 166;

z:= (sqrt(2) /bez) /(sqrt(2) /i+z) 3

Za.— K]

R:=0;
for y:=b[7],b[5],b[3] do
Ri=(Rey) xz2 -
1og2:=((R+bf1])xz+expa+o.5);
Uv:i=0;

log2:=1log2x2A0Xx;

if exponent(log2)>8 then
alerm(4<spili}); ~

comment the following Code computes 2A10g2 using
The Method described in G.N, Lance: Numerical
Methods for high speed Computers, pege 32ff;
exp: =entier(loge) ; M:=(log2-exp-0.5)/2;
UV:=M; M:=UVA2;

R:=0075;

work1l:= R+b1xXM;

work2:=work1}

M:= c1XUVA2+al;

work2:= work2~-MXUV; R:i= MXUV;

M:= 7+work},' 2)

Ri:=M/work2/sqrt(2) ;

RF: =R2A(exp+1) ;

exit: UV:=RF; goto exlt std proc;

sqrt(2) /4 (= 0.3535 5339 059)
bl7] =-0,4342 5975 129x2A(-9))
b[5] =-0,5765 843kL 206x2A(-9))
b[3] =-0,9618 0076 229x2A(=9))
bl1] =-2,8853 9007 27k «9))
al = 0,5198 6038 Lhl)
b1 = 0,140 9951 127)
c1 = 0,0166 2613 208)




‘ [23,10.1967 pass 8,1, aln, ahx]

comment entry afn, n integer;

m  c55 , gm 50 result:=1;

2
)
arn ct7-b ITA ; TA:=n<03;
ann cl17-4 3 R:= agbs nj;
bt: hv rb2 X NZ ; next bitT 1f n=0 then
arnf c50 V NTA ; “Pegin RFi= if -,TA then result
arnf ¢53 , &kf c¢50 ; else 1/result;
‘ grf e¢iT , hh ¢5 3 exit: UV:=RF; goto exit std proc
H end;
b2: cln -1 , gm  c52 3 n:= (n shlft -1)A(1 0 39 -1);
hh b3 LZ ; 1f last BIT of nf0 then
arnf ¢17-3 , mkf c50 ; “Tesulti=resultxa; ~
b3: grf e50 , arnf ci17-3 ;
mkf ¢17-3 , grf c17-3 ; at=af2;
axn ¢52 , hv  rbil H goto next bit;

1o




[22.11.1967]
[GIER Algol 4, pass 8.1, page 4]

b al2, b10, cl1, 45 3 Pass 8,1 core block

initialised to: (if discmode then inputtrack-used+2
else outputtrack) - 13

l———

a: qq [testtrack]
[1a] qq [A tracks] 2
[2a] aq [save track, track]

Ve ve We

c2: gr 2a , st 5el ; procedure clear track (R);
ck =15 , ga a3 ; begIn save track:= R;
tk 10 ,ck -5 ;T
ga ak , 1t a3 3 1if done[R-first track] then
a3s arn O , ck (alt) ; Teturn;
hr $1 NO ;
qqa (p1) t -1 3 inputlack:= inputlack - 1;
ar 512 D H
aiz ns 0 , ck 8 3 done[R - Ffirst track]:= true;
gr (83) , srn 2a 3 R:= if discmode then
sr 9eb V NQA ; (save track - £iTst track) :
sr S5eb  , t1 -1 ;3 else save track - outputtréﬁk
ar Lelt LT ; ¥ (if save track < output track then avalleble
ar Selt 3 else e 0)3
b2: 0 Xt 41 MA ; STore final:= store final + 13
[store finall s final place[store final, 1-outl:= R + firsttrack;
m 2a , gn a s walting [store final, 1-outl:= true;
hs ¢11 X 3 test tracki= save track,
is (b2) , 1k si ;3 from drum (save track,
hr s1 35 buffer [40.X store final, 1 - outl);
3 end clear track;
[TRACK SCORT] -
cl: pp 4 , gp bk for out:= 0, l-out while outputlack > O do
b: can O , hv ¢3 B“ini-—j=o, -
[outputlack]

gp b3 s N8 D
pp sdil s pa b2

e e e we we

store final:= O3

to drun (finel placeli, outl,
buffer[ boxj, out]),
EEQ_J loop end out loop;

qa (b) t -1
ps al-1 , hv el1

bls arm O t 41 IPA ; for 1:= i+1 while walting [1, out] do
hs e2 LPA ; ‘clear track (Tinal placeli, out]),
hvy r-2 LPA ;
bl: can O hv a2 ; CLEAR NEXT: if inputlack > O then
[input la.ck] ; |Ybegin
arn a , sv 6eh 3 TIF Testtrack > last track then
arn 5elt Vv NT ; Ri= first track else
arn a , ar 10elt ; R:= testtrack + T;
ps bl-1 , 1s (b2) ; if store final < top then
it s512 , bs pd2 ;  begin test track:= R; clear track(R),
gr a s hv c2 3 ofo clear next end;
; end inputlack > 0; -
a2t grnébe) Vt 41 M ;3 STore final:= store final + 1}
al: 1is (b3) , sk sl s walting [store final, 1-outl:= false;
b3: arm O t ;3 for j:= § + 1 while waiting [J, out] do
hh e1 NA begin outputlack:= outputlack - 13
£ 4
3

e




[23.10,1967]
[GIER Algol 4, pess 8.1, mage 5]

[Adjust el parameters]

c3: arn 10eld , ac
ar Gelb , gr a
ar 10eh , gr 9elt
arn(el) t 1
hs e2 LA
pa la v NT
mt =1 D
g bS s ar la
ck 10 y 8C @&
sc belt , sc el
nt (1a) , aq (13eh)
arn bebh , sr teb
hs e5 r
hv , qan e33
[Output Atracks]
chk: btn(la) 1t -1
arn a , ar 10eb
hh al2 17
gr a » hs cll
sk el6=40 t LO
al2hshv chb , gm 2a
qe 12 , arn a8
Ps r s hh e29
g la Vv
86: qq (e1) t -1
al: arn la , sr all
a8: aqn el6[see 1a12] NT
ar all s 8¢ 1la
hv al10 1Z
ar d+ DX
vk O , hs el6
ac 2s , Pp =4O
hs e5 NZA
hv rl , aun eklb
b5: can O[std.tracks],hva7
pm(el) X I
hs e2 LA
a9: bs p=439 , hv ab
pp P40, 1t 1
nc O [n] , hv a9
arn a , ar 10eb
gr a s ha cll
sk pdl
hv (b5) D t-1
al0: arn 2a s
hs e5 NZ
hhn €29 , qun el5
all: qa 480,19
¢ll: hv ell NKB
gr el3 , gn Liel3
bt L7kt -55
hs €9
bs (r-2) , pa r-2
hs e8 X
hv ell

e Ve e VBa Ws e We We e e e e Wr e

e we e Yo Vo

We s We We We Vo e W Ve e Vs We We We Ve e Ve e We We e W We we Ws Ve e e Vo

we o We Vs We ws e

avalleble:= aveilable + 1;

track:= last track + 13

output track:= last track + 2;

std tracks:= ebs( input);

gomuent, std tracks = number of std tracks + 1;
1L -, expon track ithen /Llength:n 0;

track:= track - std tracks - Alength;

avallsble:= avallsble - std tracks - Alengt 3

output track:= output track -~ std tracks - gth; |

running treck:= running track - Alength; j

1f used tracks > aveilsble then ;
mess{{<program too bigh, 2,0); 7

for Alength:= Alength gtep - 1 uatdl 1 do
begin
track:= track + 1;
to drum(track, Acode[1]);
1= 1 + 40O
end;

Move std procs: proc sumi=n:=0;
segment driver to el6ff;
std proc words:=M;

get procs: R:=1f std proc words<480 then
std proc words glse 480;
std proc words:=std proc words-R;

1L R=0 then goto finis;

walt drum; get segment(R) words to:(std buf[0]);
proc sum:=proc sum+R; p:=-40;
if -,transport ok
mess (§<comp .medium$,2,0) ;
next std track: '
If std tracks=0 then goto get »rocs;
Raddr:=next byte;
skip: 1f p>39 then
begin reset input; goto get procs gnd;
ne=n+1; 1f Raddran then goto skip;
track:=track+i ;
to drum(track, std buf[p]);
std tracks:=std trecks-l;
goto next std track;
finis: 1f proc sunr}o
mess(§<comp,sum?,2,0) ;
2o0to next segment; ;
constant; '}
|

Arocedure select track (R);

AL NKB then goto track glse
begin lines:= lines + 1; ‘
if lines = 10 then

begin new line; lines:= O gnd;
save R and M; print 1; goto track
end select track; ‘




{23.10,1967]
[GIER Algol 4, pass 8.1, page 6]

d=1-b0, d1=d+d+ol7, dl=t

d2=758, d3=e20-29

c5:

a5:

[ START OF BUFFER AREA

grn 43
bs (r2)
hv ci
ag -1

[1a5]laa 1.39
[ENTRY TO 8.1, clear done]

1
t

-1
-1

M

s hv ¢5

c6: pi (16el) , ps 30
ps -s=-1 , grn sd3
bs s s hv  r=1
arn 9elt , sr 185
hv b NQA
sr Sek , t1 -1
gr lelh , tk 1
sr Belk , mt a5

[rh] gar a , &r 2a
arn leb , ck -10
ga b s g2 Dbl
ga cT

c7: ecan O , hv c8
arn Belk , sr 2s
sr 10el
arn Sebh Vv LT
arn 2a , ar 10ek
gr 2s s ST Selt
ck «15 , ga bb
tk 10, ck -5
ga b7
arm 512 D

b7: ns O s ¢k s

b6: ac O t 43
hv (7)) Dt -1

c8: arn 10elt , t1 -1
gr 10ek 1QA
arn Sedk  , ar ek
sr 10ek , gr B8eb
rm b9 s gm e35
hv c5

b9: srn 10elk , ac 1eb

d5: qq [pass sum]

d e22=k-ell, elT=j
b k=e2’, 1=0
T=13e21

aq €16,9+14d5.19-€16,19+8,24+3,29+06,39
e

€
e
S

[pass 8,1 core block]
[pass 8,1 drum block]

. we

e o We We WP b

we we ‘oo

e s Ve Ve Ve We Wo We Ve We e Ve Ve Ve Ws Yo s We We e e We we e

s ve We e e ‘oo

e

.
E4

.
2
*
s

define base of buffer 1 and buffer 2 and std buf
d2:= 512 + bufferlength, d3:= base of done

CLEAR BUFFERS:

for 1:= base of done - 1 step -1 until 3c5 22
marks{i]:= 0;

QA:= discmode}
for 1:= 29 step -1 until O do done[i]:= 0;

if -, discmode then track:= test track !
T= outputtrack = 1 else ‘
begin used tracks:s outputtrack - 1

- flrst track;

track:= testtrack:=

Inputtrack - 2 X used tracks

end;

Tnputlack:= outputlack:= used tracks;

INITIALISE DONE:

for 1:= 1 step 1 until used tracks do
begin - -
Track:= i1f lsst track < track + increm
then Tirst track
else track + increm;

done [track - first track]:= false; ]

coment true 1is 0, false 1s 13

end}
1f discmode then increm:= increm‘i 23

Inputtrack:= first track + used tracks - 1;

set -, discmode word in tracking
goto clear buffers; i

-, discmodeword in trackinj

set load parameters
load segment word 13

e oo




) [17.8.66] [GIER ALGOL 4 / Pass 8] [Page 1]

bk=e22+elli, 1=e16-el7, a131, b50, 470

e ‘wo

T=e16
d27=bo 3 define tracklength;

A0=-327-427-427-427+3 3 mexapp:= -(lUxtracklength - 3);

a31=ch-c26 3

ash=163e13 3 lest word in outbuf:

d55=d454-327 3 first word in outbuf - 1:

ds6= -d55-1 3 relative base (used in bv8):

bi: qa 3 Instr:

b3: ps (), 5 ps instr:

b8: qq -1.9+d56,19+1,29-1.39, ; base:

b12: qq D 3 const: [also used as work]

b13: qq [case count], hs c15 3 used in action a79

b26: qq , ;3 work [only address must be used]
‘ b43: qaq 3 word [working loc in a22]




[17.8.,66] [GIER ALGOL 4 / Pass 8]

[Memory layout:

(4]
basic help
GPA
and
buffer ares
ak
a =16
Pass 8
actions
al19| endpass:
a5 | Auxilliary
| table
ab Parameter action table
a7 Parameter format
as tables
da>
Input table
d1 (vase stack 1)
Stack and
code for
initialize pass 8
e20
d2 {base stack 2)
1023 ]




[17.8.66]

al27:

832

aB6:

al09:
bas

alts

[address operand:]
hs alh , ps a21
[add byte and store:]
hs a20

[2add R and store:]
ac D! , hv a3

[ check and store]

bs p5

hs alil

[store:]

arn bl IPC
hv al NTB
hv a87 NRA
gl b2 , arn v2b
mb 60 D IPA
ca 16 , hv aB6
ca L , hv a86
pi 16  t -17 LQB
arn(b2) , ck -10
pi 4o t U3

ar bl , hv a109
[not compatible:]

hs al8 LRA
arn bl

[store half in next:]

pi 2 t -35 1IQC

it -1

[ store in word:]

gr [w] dask MPC
PP P2 s hr sl

[ store R]

hs ali8 LRA
gr gba) t -1 MPC
arn(b2) IQC
p P, mr s

[GIER ALGOL k4 / Pass 8]
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[pege 3]

input 1it; set return to (next);

R:= nextbyte;

instr:= instr + R; goto store;

iftt>5
" then changetrack

R:= instr; PC:= markC;

if -, newhalf then goto store R;
1T -, oldhalf Then ;’az store half in next;
extract PC and old C;

PA:= 13

1f marks are not compatible
““then goto not compatible;
1fold B =1 then PB:= 1;

Ri= word [w] Shift -10;

PA:= 0ld A:= T; oldhalf:= false;
R:= R + instr; goto store Tn word;

£111 up in left half}
R:= instr; goto store half in next;

0ldhalf:= true; PA:= 0O;
0ld C:= maTk C;
wi=w =13

word [w] mark PC:= R;
t:= t + 2 return;

if oldhalf then fi1ll up in lefthslf;
Wi=s w = 13 Wordlw) markPC:= R;
QC:= marks{word[w]l;

t:= t + 4; return;
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[s reloperand]

T a5: hs ailb 3 R:= pinstr; input steddr; comment address saved in M;
+ ge b, ck 10 5 mnew S:= part 1(R); pert 1(THstr):= part 2(R);
ga bl , arn b3 3 1f news i address of (ps instr)
ne (bh) 5~ then store ps;
T hs ab 3
L aq ébs) V 3 NTB; app:=app + (if newhalf then 1
qq (b5) t 1 ; — else 3);
hs ai0 3 ~maybe change track;
bhk: itlnews] , pa b3 3 Dpsinstri= new s;
pp pl NRB ; _:':_f; -, 8ets then t:=+t + 13
pm r ;
hs a3 IRB ; sets:= false; store;
mf r IRB ; sets:= true;
hr s1 3 goto next;
‘ [store ps:]
1 ab: hr si X NRB if -, sets then return;
T pi 8 V -12 LRA IT oldhalf Then old A:= 1 else oldA:= 0ldB:= 0;

Bets:= false; oldhalf:= -, oldhalf;
:= (if oldhalf then 0 else instr shift -10)
+ psinstr; t:i= T T 1;

pin 2 vV <16
arn(b2) , ck =10
ar b3 > PP DI

We Ve W e We Wwe Ve s

it -1 IRA E_‘ oldhalf then wi=w - 13
gr (v2) X MQC word[w] markQC:= R; R:=M;
hr si IQA old A:= T; return;

[<p rel opersnd> take forlabel]

" als arn d11 , hs a3h4 R:= hs c2; add stack 2;

ps (b7) , ud al12 s:= Top 2; const markPC:= R; R:= stack[s-1] -
arn s-1 , sr si stack[s+1]; 1f part G(R) + O then
ck =10 , nec O begin comment enddotrack l forlabeltrack;
arn d47 , hv alls := tablelgmMAl; goto not local end;

‘ tk 20 , ud afs const:= R Shift 20 + (if PB = 1 Then
ar d34h , gr bvI12 hh-hv elSe O) + hvs; -
canés'l) , hh al16 1f part T (stack[sFT]) = O then goto loecal;
arn(st) , sr 435 localsingle: R:= word[part 1(Stackl[s+1])] - hsr
tk 10 , ck -10 part 1 (R):= 0; -
ar b12 , gr (s1) word[part 1(stack[s+1])]:= R + const;

comment the previous stored hs p<work> is
“changed to local
set return to (next); go to skip
T two bytes;
not local: if PB = 1 then R:= table[gm MC];
goto store gm; local: R:= table[gm]:
store gm: simulate input; set return to next;
Ri= table[pm]; goto simulate input;

Ps a21 , hv al8

all5zar 410 LPB

al16h:hv r1 , arn 436
hs a25> , qq a2!
arn 437 , hv a23

We Vo Ve W L U WS Yo W Wi Ve e e We e eo e s ‘ee
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[<p rel operand> end do / end single do]

[GIER-AIGCL 4 / Pass 8] [page 5]

aB: hs 830
bh2: bs pldo appl] 5, hsall
pa b2 t 75
hs al5
hs &30
it 2b2) 1oA
pe (b7) , hv a22
[<do app> new track]
a9: hs al20 , ac bh2
al05:hv 822

[maybe change track:]

210:b5:it p [appl, bs 1

all

18

b33

b32

.
L]

hr

81

[change track:]

hs
hs
t1
mb
ar
ar
sy
hs

sm
&a
ac
ac
ya

sc
pa.
gm
pi

ab

a26
-10
aik
aiz2
az9
23

e25

L1

B8
b32
b19
b10

b8
b2

(b2)
8

N§\o\o

(@]

te v

S

t

t

ar
ck 10

-1

di

ash

-16

b37

LOB

0

b33

0

MPC

pp [tmax]d0, hr s1

we we we W e e we

‘s o

s ‘oo

Ve Vs e o Ve We we Vo

e We Ve Ve ‘oo
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stack point 2;

i1f dogpp + t > O then change track;

doapp:= 5;

store with operand

stack point 23

part 1 (stackltop 2]):= 1f byte = enddo then O
else w; goto next -

doapp:= nextbyte
goto next

if © + app < O then
Teturn -

i1f sets then store ps;
Point;
pack(R, 30, 39, linecount);
M:= R +
(1f changemode = 1 then hs ¢3
else hs cl1);
tesTprint(x)

trackout}

length:= - length; R:= length shift -10;
constwO:= constwO + R; -
wO:= wO + R

const O:= const O + R;

weonsts= constwO; Ri=R + _112 13

polintbaset= pointbase ¢ R;

wi= w03

word[w] markPC:= M;

0ldhalf:= Sets:= false; o0ld A:= 1;
old Bs= 03 t:= t max;



| ‘ [14,6,66] [GIER-ALGOL 4 / Pass 8] [page 6]
[ constantoperand]

input 1it;

set return;

if const = 1 then

" begin R:= -Tbit; goto addR and store end;

al2: it s s Pt 1l
hs atlh , ps [s]
sr 410 , pm 419
hv a2 X 1z

e s ve ‘we

[1look up constant]

al3: arn b12 IPC
b19: pa b1l t 455
aB%higli b15 , arn bl2
b11: srl[constaddrlt 1 IPC
it (p10) , bs (b11)
‘, b15: qa[PC-const], hh a92

PC:= marks(const) ; comment execute from ak7, a129;
constaddri= const 03
PCconst:= PC;
test next 1it: constaddr:= constaddr + 13
PC:= marks(constaddr); if constaddr > w const
then goto constant not on track;

hh a89 NZ if"constant % word[constaddr]
gl 1 , arn bl15 ~V PC const # PC
& nclindik] , hh &89 then goto test next 1it;
ad91: hs a3 constent on track: store;

arn b11 , sr b2 part 1(instr):= constaddr - wj

e e we W W e W e e Ve we e

ga (b2) , hr s1 return;
[input 1it]
all: hsn 217 X ;5 M:=03
el =30 IPC ; const markPC:= input U;
gr bi2 MPC ; right Treturn;

[ constant not on track:]

a92hthh s , it (b5) ift+app+ >0
bs k4 , hh a129 ~ then
hs alil PegIn change track; goto look up constant end;
al29:hv al3 , ud al3 NSt -
b10: gr 455 t 1 MPC
‘ Pp Dh , hv a91

weonsti= weonst + 1;
word{weconst] markPC:= const;
t:=t + U; go To constant on track;

we es Ve o e e
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[store with operendl

al5s hs a20
m (b) X 43
gt ri , mb dik
ac bl , hvlopaction]

[input st addr]
al6: hs 218

cl -10 , ar d&20

hr si

[input 4]

al7: hs a20
hs al9

we we Ve a we

we we wo ‘s

‘ve wu

nextbyte;

R:= operandtable [byte];
opaction:= 03 part 2(R):= 0;
instr:= R; goto (opaction);

input 23

longshift - 103 R:= R + displbase;

Teturn; comment part 1 = dIspl.vef,
part 2 = rel addr;

nextbyte;
shifinextbyte;

[input 2] [comment return with M30-39=firstbyte and RO-9=secondbyte]

al8: hs a19
al9: el 10

[nextbytel

a20: arm(e1) t 1
hs e2 LA
hs e LKB
arn(e1) LKB
ga b s hr sl

*
?
.
b4

e e e e we

shiftnextbyte;

shiftnextbyte: longshift 10;

R:= input;
_i_{ test then print the byte;

byte:= R; returnj;

[nextbyte and right return]

al20:hs a20
hh s

.
]
*
L4

nextbyte;
rightreturn;




[17.8.66]
[carret]

8110tarn 410 , sc ek
b37: qq [linecount] OV -1

[release for/if]

a21t qq (b7) t 3

[next: ]
a22: he &9 1KB
hs a20 , ps a2l
hv a98 NT
sr dko D ITA
m (b) XV db1
b:a98:pmO[bytelXv 43
ar 16 v NTA

[similate input:]

a23t hv a2k 1c
ga T2 IPC
gr bl3 MPC
pl [new instr] t 15
gr bi MPC
mb 89 , ga b5
hs ab LTA
hs 810
pm bh3 X IPC

ck 10 , g8 bik
pa b1 » Pt b1

hh aloh NPC
arn b1l s, ¢k ~10
ga. b6

m(b26) XV NPA
tk 10 , ar b26

alObhigr bi arn b1k
bil: is [actioni, bs s+dl
m (o) , hv (bil)

ga b , hs a3
d9: ag 15 , arn(b)
al03:ps a2l , hv a23
a2t: mm (b) t 1

pi O t 63 IPC
al00:gr D1 MPC

hv al27

[GIER ALGOL 4 / Pass 8]

os we

oo
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[page 8]

CR count:= CR count ~ 1;
linecount:= linecount - 13 goto next;

top2:= top2 + 3;

if testmode then reset print;

nextbyte; set return to (next);

1f byte > 511 then

“begln byte:= byte - 512; R:= table[bytel
"T'(‘;_i: byte > may be f then fmask else 0)
end

else R:= table [bytel;

if mark C then goto fullword;

PC:= mark T;

const mark PC:= R; insert store parameters

in (changemode, destroys, newhalf, PC);

instr mark PC:= R;

app:= BIts (0, 9, R);

if destroys then store ps;

maybechange track;

R:= consty PC:= marks [constl;

action:= part 2 (R);

part 1 (instr):= part 2 (instr):= 0;

if PC = 0 then goto test action;

Work:= bits (30, 39, instr);

1f PA = O then instr:= auxteble [work]

““else begln part 1 Einstr) := work;
T part b (instr):= 0 end;

test action:

i1f action < base tsbles then

begin M:= table [bytel]; goto (action) end;

byte:= action; store; -
:= word [action];

set return to (next); goto simulate input;

fullword:

chengemodet= 03 destroys:= nevhalf:= false
PC:= marks [teble[byte + 1113 -
instr mark PC:= Rj;

goto check and store;
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[st.proc, simple]

a25: hs a9 , qa a2l take st. proc: comment rightreturn s2;

set return to (next); goto addR and store;

. We

+ [Areal/Ainteger]

a101:pm (b) X 433
I hv a2 , hr a2

R:= progrempointword[bytel;
goto add R and store;

e oo

[point:]
826t arn(b2) D 3 := base + w shift -10;
ck -10 , ar b8 3 comment trackrel.19 + trackno.39
ar 416 LRA ; 1= oldhalf;
hr s1 IPC 3 PA:= 13 return;
[testpoint:]
) ‘ 827: sr b8 , ¢k =10 ; if part b (R) # current track then
> ca O , hv 888 ; T begin
ck 10 , ar b8 3 Ri= R + hs ¢2, ; return(s-1)
ar 4l s hr s8=1 3 end
aB8: tk 20 , ar 417 3 elSe R:= (R-base) shift 10 + (1f PB = 1 then hhr
aB5: ar d18 LPB ; else hvr) - inpart 1(w); comment execubed from af;
sr (b2) D 3 comment hv/hh r<addressdifferens on track>;
hr 81 3 Teturn;
[stack-actions]
stack point 1:
a28: hs a26 point
stack Ri:

b6:a29:gr[topl] 41 t 1 MPC

top 1:= top 1 + 1; stack [top 1] markPC:= R;
hv a32

goto test stack;
stack point 2:

a30: hs a26 point;
| ‘ stack R2:
bT:e31:gritop2] d2 t -1 MPC top2:= top 2 - 1; stack[top 2] markPC:= R;

a32: it (b6) , bs (b7)
hr sl , aq e3h
ps r-2 , hv e5

test stack: if top 2 > top 1 then return; -
alerm ({<sTackoverflow});

We We We W Ws e ‘eo We e Lo ee ‘es

[unstack-sctions]

take stack 1

;
a33: arn(b6) V IPC 3 R:= set PC(stack[top1]); goto count 1;
3 add stack 2:
a3h: ar (b7) V IPC ; R:=R + set PC(stack[top2]); goto count 2;
ag (b6) Vv -1 3 count 1: top 1:= top 1 - 1; return;
aqg (b7) ¢ 1 3 count 2: top 2:= top 2 + 1; return;
hr s1 3 comment hrsl used in a35;
[prepare goto:]
) 835: hs a27 IPC PC:= mark C; testpoint; comment return 81
‘ ar 1 D NRA if not on same track;

if -, oldhalf then R:= R + input 1 (1);
Teturn;

hr si

e Vs \se ‘we
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[do abs]
836: is (b7) , arn si 3 Ri= stack [top 2 + 1]
hv a38 5 goto generate goto;

[goto bypasslabel]

837: hsn a34 , ps a2i teke stack 2; set return to (next)

;
838: hs 835 ; generate goto: prepare goto;
pi 64 V911 NA ; 1f mark A then goto store R
ag90: hv al 3 newhalf:= Truc; PC:= O;
H

gr bl s hv a3 Instr:= Rj goto store;

[take st.proc:]

M:= O3 input 2; comment part 1 (R) = trackno,
part 4(M) = trackrel; shift to progr.point in R;
R:= R + hs ¢ 26, ; right return 2;

a39: hs nal8
ck =10 , el =20
ar @8 , hh s2

e e e

[ condgoto: hv LT/NT/1Z/Nz]

ako: arn(b7) , ps =21 R:= stack [top 2]

2
hs ali8 LRA ; 1if oldhalf then £ill up in lefthalf;
hs a35 ; Drepare goto;
ali2:gr bil2 MPC ; const markPC:= R; comment execute from allt and a7;
arn 417 V LA ; 1if -, mark a then ~
ac bl , hv a3 3~ begin instri= instr + R; goto store end;
ac bl s hv al3 3 1instr:= instr + hv r ; goto ook up constant

[bypass LTZNT] [112]

ali1: ps a0 , hh alo set return to (condgoto); goto plus 2;

oo

[bypass abs] [114]

ab2: ps a37 , 1s (b7) ; set return to (goto bypass label);
arn s2 , hh s 3 plus 2: R:= stack[top 2 + 2]; right return;

[<trackno><trackrel><proctype> st.proc. param]

nextbyte; type:= byte;
take st procy si= fal_?_e_;
Ri= R - hs ¢26 ; goto add format;

alt3: hs 2120 , ga b1T

hs a39 , qqa O
st d28 , hh al07

e o weo

[<elsetype> endelse]

stack point 23 comment rightword used by a43;
nextbyte; stack Re;
set return to (next); goto stack point 2;

ath: hs &30 , hr r-1
hs al120 , hs a3
ps  a21 , hv a30

Ve Wwe ‘e
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ali5s

al13:arn si , nc (b)

ali6:

ali7s

al31s

ali8:

al30:pi O t =3

alg:

[<thentype> else]

hs al20 , hs a26 nextbyte;

gr (b7) MPC stackltop 2] markPC:= point;
ps (b7) , arn 82 s:= top 2; R:= stackls + 2];
hs a38 generate gotoj

checktype: if byte + stack [s+1]
then similate input (nkf nkf 39);
goto next

arn d13 , hs a23
hv a22

e v Ve e e Yo we

[<humber of indices><array rel> move array]

bs p22 , hs ali 3 1if t > =22 then change track;

pa 12 t  as 3 Index:= similatebase; store;

hs a3 , qq i 3 similateloop: set return to (simulateloop);
arn[d5] t 2 3 index:= index + 2;

it (r-1) , pa ©® byte:= index;

hv a23 LT R:= similatetsble [index]; if R< 0

then goto simulate input;™

arn 21 , hv al03
R:= EE-TG; goto set next and simulate;

ee we Wwe ‘we

[<appetite><-blockno> endblock / endproc / end typeproc ]

hs a9 , hs al16
pa b2k , ck 10
ga b21 , tk 20

stack parsminf; input st addr;
pointcount:= 03 endinf:= 2 (R);
comment appetite; part 2 (R):= part 1 (R);

e Ve o

ar abs IPC Part 1(R):= 03 R:=R + hvc11 hh
hs 229 , qa a21 stack R1j set returm to
arn bl R:= instrj if part 1(R) = exit block

ca c9 , hv a86
ca c21 » hsn 899
ps 821 , hv a3

then goto not compatible]
1f part 1(R) = exit func then
" begin Ri= 0; Count polnt end; goto store;

e wo vo Ve Wwe o

[formal assign]

hr 81 NRA 3 1f -, old half then return;
[£111 up in lefthself:]

1f set s then

~ save R and store ps else ti= t + 2;
oldhalf:= false; return;

hv a6 X LRB

s e ‘oo

PP P2 s hr si

[stack parem inf:]

arn b21  , el 10 s vpeack (R, 0, 9, endinf,
arn 22 , ¢l 10 ; 10, 19, paramcount,
arn 23 , cl1 10 H 20, 29, pworkl,
arn b2k, el -30 ; 30, 39, pointcount,
bs (b25) , pm 1 3 Lo, 40, 1f inexpr then O else 1);
hs a31 IPA ; stack R2j -
2

pa b22 , hh s

paramcount:= 03 rightreturn;
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[test expr:]

850:b25:can inexpr], hh s
pa b25 , arn(b7)

E -, In expr then rightreturn;
Tnexpr:= false; mark C:= C [stack[top 2]];

4
»
hv aB83 NA 3 1if mark A =0 then goto add point 2;
hh a82 IB ;3 If mark B = 1 Then goto test right; :
hs al8 IRA ; IT oldhalf then T111 up in lefthalf; goto addpoint 2; ,
aBoh:hv a83 , pm r 3 test right: — ]
hv aB3 IRA ; 1f oldhalf then goto add point 2; !
hsn 2106 1A ;3 TF old A = T then blind half; |
hs a26 ;3 Stackl{top 2]:5 sTack{top 2] + point; ]
ac (b7) , hh s ;  right return;
a83: hs a26 3 add point 2: ,
ac (b7) MPC ; stack [top 2] markPA:= stack[top 2] + point;
hh s 3 rightreturn; |
a106:bs D5 3 blind half: :
hs alt 3 if t > 5 then change track;
arn r , hvn 887 ; marks:= 10; Ri= 0; goto store half in next;

[<further param inf><kind><type> call parem / case param]

m (b) Xa 6

RT= kindteble Lbytel;
b35: bs [in case]

if in case then
ck -10 , gs b17 “Tbegin Ri= R shift -10; type:= casetype end;
gt b29 , ga b3l paYamacti= part 2 (R); subscrperam:= part 1(R);
b29: tk 20 ,hv{paremasct]; R:= R shift and clear 20; gotolsbel(paramact);

a51t ¢l =10 , ga 135 3 in case:= part 4 (M);
hs al120 , ga D17 3 type:= nextbyte;
hs a50 , hs a20 3 test expr; nextbyte;
arn b17 , ps 6 3 casetype:= not float case;
b21: nclendinf], ps 8 3 If type # endint then casetype:= floatcase;
ca 5 ps 7 3 IT type = label then casetype:= lebelcase;
2
;
;
;

[<number of literals> end call]

a52: hs ak9 , ha a20
ck ~-10 , gt b1
hs a3 NZ
pa 123 , hs a26
pa b2s5 , ar 451

al2bips 221 , hv a3l

stack paraminf;

instri= instr + inpert 2 (nextbyte):
1f byte > O then store;

P word 1 := 0; Inexpr:= false;

R:= point + arn; I

set return tO (next); goto stack R2;

e Ve Ve we Ve e

[<endtype> end casel

a53: hs a9 , hs a30 ; stack paraminf; stackpoint 2;
it (b7) , pa bB23 3 p work 1:= top 2;
pa b25 , hs a20 3 in expr:= false;
ga b2l , ca 2 3 endinf:= nextbyte;
hs a3 3 1f byte = real then store;
E

Set return to (next); stack point 2;

ps =a21 , hv a0
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[<five byte words><number of words> codel

aSh: hs al20 , ga b38

ck 2 , ga ri

h a108:bs plapp] , hs alil
b38: btlwords] t -1

nextbyte; words:= byte;

if t > -4 X byte

~ then start new code track: chenge tracks;
nextWord: words:= words - 1j

s e e We e ar Ve e W

ps 11 s hv 3120 if words < O then goto next;

hv a22 , ga r2 PC:= nextbyte;

hs allk , ps a108 input 11t; set return to (nextword);
pi [PC] t -L9 store R;

hv al

[generate formal instruction]

R:= instr;
Instr:= R shift - 10 + udj
goto store with operandj

ab55: arn bl
ck =10 , ar d23
gr bi , hv 2al5

o o we

‘ [generate index check instruction]

a56: hs al5 store with operand;

2
arn(b2) , gr bl 3 instr:= wordlwl;
tk 28 , ck -8 ;3 if bits(28, 29, instr) = 2 then
m a2k, ca 2 s  part 1(instr$:= pert 1(instr) + 1;
aa éb‘l) t 1 ;
gn (v2) MA ; word[w]:= pt clig-5, hs ¢ 27
hv a3 3 goto store;

[statement param:]

if t > -5 then change track

Ri= stack Tp work 1 - 1];

set return to {stack case expr);
goto generate goto;

a57: bs p5 , hs all
is (b23) , arn s-1
ps alll , hv a38

s Wwe Wwe ‘eeo
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‘ [<no of indices><dope rel><array rel><block no> array peram)
a58: hs allk , ar d20 ; input 11t; Ri= R + display base;
ga A9 , cl 30 ;3 vpart 1 (arrayformat]:= part 1 (R);
! tk =10 , ¢l -20 5 pack arrayword; comment arrayrel,
' hs a31 , qa a21 ; doperel, O, no of indices; stack R2;
arn a4 , hv ab5 ; Ri:= arrayformat;
2

set return to (next); goto finparam IPC;
[expr/subscr var as param)

UV expr:
instri= instr + R; skip one zerobyte;

subscr variable:
if mark A then Ri= R - nbit;

UA=Expr: - I
instr:= instr + R; store; s:= true; R:i= 03
if subscrparam then R:= R - nbI%; add format: i
R= R + stackformat [type + base expr]; i
goto set in expr; I

a59: ac Dbl s hs 820
ab0: sr dis 1A

abl: ac b1 , hs a127

b31: can[subs] , sr 415

& 2107sps 1, 1t a8
ar (b17) , nh al02

We we e We Ve Yo W we we

[expr as case param]

ab2: bs D5 , hs ali
arngb23) hs a38
bs (b17) 7
arn 413 , hs a23
alliths a20 , qq 1
alO0zh:pmr-3 , gs b25
al17:ps a21 , hv ab5

e

generate goto (stack2[p work 11);

if type = floatcase

~ then simlate Input (nkf 39);

skIp one byte; s:= true; stack case expr:
mark C:= 03 Ri= 0; Set in expr: in expr:= s;
set return to (next); goto f in param IPC;

e W

ct

s e eo ‘o

o [11t in case]

input 11t; set return to (next); PC:= 0;
1f type = floatcase

" then const:= Tioat (R);

R:= const; goto fin parem;

[ ab3: hs alk , ps a21
| bs (17) t 7 IPC
; nkf 39 , grf bi12
| ‘ arn b12 , hv ab8

we Wwe we we

[1it in eca11]

abliz hs aill , ps b5

‘ ab5: hv 268 IPC

| qq (b23) D 1

! arn b22 , ck =-10
ar 450 , hh 867

input 11t; set return to (count call 1it);
finparam IPC: set PC; goto finparam;
count call lit: pwork 1 := pwork 1 + 1;
Ri= in part 2 (paramcount) +
stackformat [1it in calll; goto set next;

“e o e e ‘o

l [descr in stack]
abb: pa DIT t 9

[simple]

.o

typet= descr in stack;

input st addr; set next: set return to (next);
Ri= R V stackformat [type + base simplel;
PC:= mark C; fin param: -
paramcount:= paramcount + 1; goto stack R2;

ab7: hs al6 , ps a2
b17: abltype] t 47 IPC
ab8: b22: qq [paramcount]ti

‘ hv a3l

e e Ve we
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. [tk 1]

869: bs p516 , hv a3

if t + 5 < 0 then goto store;
pp 1 , hv a22

Ti= 1; go¥o next;

ve ‘en

[ store stack 1]

a70: bs Pp5 3 if t > 5 then change track;
hs all 3
hs 833 3 take stack 1;
a7l: hs alt IPC ; store R and right return: store R;
hh s 3 returnj
al28tar c¢26-c2D 3
hv alt 3
[begin block]
af2: it 1 3 procact:= falsej goto local decl;

[<proctype> begin proc]

procactss truesy local decl:
part 1 (instr):= end inf; comment appetite;
take stack 2; testpoint; set return to (store points);
if not on same track then goto store R IPC;
comment a27 returns to's - 1 1f not localj
TP part 1 (R) #+ 0 V point is righthalf then
~begin Ri=R shift -10 + 1s (c38), qa<E-T> 1;
comment this addition replaces the r-mark by
an s-mark; goto store R IPC end;
M:= R; 0ldhalf:= false; PBi= oTa"B;

a73: pa b27 , nt (b21)
pa. bl s hh i
hv al28 , hsn a3L
hs a27 , qq a9k

m (b2) , ca O
hh 3893 X LRA

ck -10 , ar di3
a93hthv alt s ¢k =10
il O t -3 IPB

ar dbb IPA Ri= R shift -10 + bh (e38),
a9li: hs b2 store In word;

hs a70 , 1t -1
b2k: btlpointcount], hv r-1

bs 15 , hs all
‘ hs a3 » aqa a75

store polnts: store stack 13 pointcount:=
pointeount-1; if poin'bcount>0 then goto store polnt;
if © > 5 then change track;™
Store; seT Teturn to (finish local);

o we e W e Ve W e Ve Ve e ws Be We e Ve
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[14.6,66]
[unstack param inf:]
aTl: hsn a3l
pa 25 t+t+ 1 NA
ga b21 , tk 10
ga b22 , tk 10
ga b25 , tk 10
e75: hh s , g2 b2k
b27: bslproeact], hv a22
hs al20 , hs a26
er (b) Va8 IPC

a76s
2994

alls

278

2952

[declare labell

hs

226

ps a1
aq (bval) +

hv

829

1

we We o We Ve Vs Vs Ve Mo W o

we Vo e W

take stack 23
1f mark A then in expri= truej;
end Inf s=part 1 (R); ~—
paramcount:= part 2 (R);
pwork 1:= part 3 (R);
return;
finish local: pointcount:= part & (R);
if -, procact then goto next;
prepare procedure point: nextbyte
R:= point + set PC (fomattablefbytel);
goto blockpoint;

Ri= point;
set return to (next);

blockpoint: polntcount:= pointecount + 1;
goto stack R1j

[<trackno><trackrel> call st }roc]
, hs a39
[<block rel><-blockno> begin call]

hs

hs
ar

a50

a50
a9

1t (v22)

pl
bs
gl
ri

2.2

p516
rl
0

a125shsn a3l

896

adT:
b23:

aq
hv

a29

qq (b22)

hv

aTl

bt (b22)

hv

nen{ pwork1

ps

a95

alll

Fe v cfe w o

)
\'4
t

’
t

hs al6
hs b5
pa bl
767
hv al25
hs al1

-1

3

aq 896

1

LQcC
NC
NC

ps adT

it

-1

-1

j, hv a70

, hv al27

.
>

e Ve e Ve Ve Vs W e Ve Lo We e We Ve e Ve W e

test expr; tske programpoint and return right 2;

test expry Ri= input st sddr + is( )f,pss;
stack exit param: finparam IPC;
part 1(instr):= paramcount;
change mode := 1
1f ¢t > 5 then
~ begin save QC3 change track;
Teatore QC end;
take stack 2; 8et return to (test next param);
if -, 01d C A -, mark C then goto stack R1;
comment constant value}
paremeount:= parsmecount + 1;
store R test next param: set return to (test 1it);
paramecount:= paramcount -« 13 1f paramcount > 0 then
goto loop call; loop 1it: iF p work 1 > O then
goto store stack 1 else D
test 11T: begln pwork 17= pwork 1 - 1;
goto loop 11T end;
set return to {Tinish case or call); goto store;
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[begin case]

af9t hs a50 , arn b22
ga b13 , tk -8
gt r , nt{parasmapp]
bs pi7T , hs all
bs (b13) t 34

test expr; casecount:= paramcount;
paramspp:= 4 X paramcount
if t + 15 > ~ paramapp
“"then changetrack;
if case count > 35 then

3
3
H
5 |
F
+ ps a8l , hv e5 3 mess(‘[:<case too bIg¥, 2, 0); ¥
a80: hsn a3k , ar 446 ; take case parem: take stack 2; f
ne 0 LA ; if mark AA part 1 (R) = O then !;
ps a1 , hv ab 3  begin testpoint; comment Teturn s - 1 if 1
hv a128 LT 3 not on seme track; o j
hs a27 , qq e81 Ri= R shift -~10 + 1t(c16), end;
ck =10 , hh a80 ; store R; paramcount:=
aBi=1i-1 3 paramcount - 13 if paramcount > O
nen(b22) t .1 3 then goto take case parem;
‘ hv aB0 , qqn @68 ;
‘ aBl=1.2 [mess descr] 3
arn(b7) , hs a35 ; Ri= stack[top 2]; prepare goto;
_‘ hs ah 3 sStore R
hs 83 3 store
aqg (p7) t 2 3 Ri= gqlparamecount], hs c15; top 2:= top 2 + 2;
arn b13 , ps alth ; store (o
4 altlizhv  al IPC ; finish case or call:
+ hs a7 , hv a22 ; unstack parem inf; goto next;
[end pass]
1 al19:hs al1 3 change track;
b arn(b2) , gt 3ebt  ; Inf 3= wy
hhn e29 35 goto init run;
b k=e31, 1=0 load text
T=e32

d68: tcase too big;

‘ e32=1"

e

e wo Vs W Ve
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d5=1-1 [simlate- and auxtsble] [used as: by entry or in action] !
db=-a5+512 i
i d67: [1] pa e300 , tk 10 3 continuewordl 12d5]
| [ 2] vt (c33) £ , aq -1 ;s simulateword ali6 |
a32: [ 3] ag 1.29 3 addword 2101
[ 4] udn ci7 f,qq 18.27 s similateword ali6 ;
[ 5] aa 1.29+1.39 3 addword 2101
[ 6] em (c30) f , qq 63.29+1 ; simulateword a6 !
a3k: [ 7] hv s 3 addword a7
[ 8] pm (e17) £, aq 31.29+1 3 similateword ali6
@35¢ [ 8]l hs r 3 addword a7
[10] gr ec17 £, qq 1.2k 3 similateword ali6
ak3: [11] qq ¢38+1.19+36,25+1,27-1.39 ; addword a73
[12] q@ 1.0+2,5+7 £t a3+d67.29 3 simlateword ali6
[13] aq , hs c7 3 auxword[7d3,1043,1143]
[14] 1tp 1.046.5+3 , aq a1+1021,29; simulateword 8l
‘ a11: [15] hs c2 , 3 addword a7/al1/227
[16] ga 1.046.5+3 , qq a3+c33.29 ; simulateword alib
dash: [17] pt ch9-5 , hs 27 s auxword [1845]
[18] g 1.0+2.5+7f t a3+d2k.29 3 simlsteword al6
[19] qq (e33) , hs ¢39 3 auxword [6043]
[20] nec 1.0+6,5+3 , qq al+1.29 3 simlateword a6
ailis [21] nh (c38) , 3 addword aT3
[22] qq © , hs ¢39 ;3 auxwordl 105d3]/stopwordalib
aks: [23] hv e11-1 , hh=1 3 addword ali7
[24] nen(e30) , hs c13 3 awxword[42d3]
da23: [25] ud 3 addword a55
daibs [26] qq 37.25+1,27-1,38+c16, qq1 ; addword aT9
[27] abn(e30) , nkf 39 s auwxword [38d3]
[28] arnf(c30) , tkf -29 3 auxword[ 39431
as8s pt cho-k , hs c27 3 auxword [12d3]
430 qq 512 , hs 1el15 3 addword a79
ds2: ps 6.5 t al5 3 continueword[98d3]
d53: it 6.5 t al5 3 continueword[9743]
a38: qq 6k , hs ¢39 3 auxword[41d3]
‘ ag: is ( ) f, ps s 3 addword a78
a10: qq 1.39 3 constant a7/a101/al1
dibs Qq ~1.9+1.19-1.29 3 mask al5
ai7: hvr 3 addword a27
a18: aqa 4.25 [=hh-hv] s constant a27
d19: aq -~1.28[-rbit] 3 constant
d20: ag ¢0 3 addword alb
d28: hs 26 s 3 addword a39
akgs ps ([dref]) £, hv c12 s addword a58
dsos aq ¢10+1.26-1.29 3 addword abls
alios ud c¢37 f, hs 37 s continueword[4643]
ab3: srn b,5+4 , aa a3+ch1.29 3 continueword[47d3]
a65: hs ci4 X NZA 3 asuxword{4843]
| < e27 [buffermodel
) a2s5: arn , hs c20 3 auxword[96d3]
' X [ coremode]
dss5: arn ¢35 , hv s2 s auxword[az2]
4262 srn , hs ¢20 3 auxword[ k8]
ak8: Qq  2.5+5 ft a15+d26.29 3 continuewordlaz2]
r ) ao2: aq 2.5+5 £t alB+ds5.29 3 continueword[96d3)
>
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d6=1-2 [Parameter-action-table]
[case act.|call act., |expr exit|<further parameter information>|kind]

< e27 [Buffer mode]

ad , 9q ab0+c18.19 ; <expr code subser,var 2
X [core mode] 5
a9 , 9@ 8b0+c19.19 ; <expr code subscr,var 2 1
>zgab?Tt 1 3 <code> sTatement 3 ‘
aq 1t a61+c19.19 ; <expr code> Mh-expr =~ = & g
ag 862 t a59+c18.19 ; <expr code><UV-rel> OV-expr 5
zq 1t al3 3 <track no><trackrel><type> st.proc 6 |
zg1l t ab6 5 <block rel><block no> scr.in stack 7
q ab3 t ablh 3 <4 bytes> cons an 8
‘ qq abT t =67 35 <block rel><block noc> e 9
zq 1 +t a58 ;5 <no of ind,><ﬂoperel><blockrel><blockno> array 10

[Paremeter-format-table]

d7=1-1 [simple formats]

ps () , its 3 1 integer

s ) £t [1t s] 37.25 +1.293 2 real

ps ) , itns 3 3 boolean

psn () £t [1tns] 37.25+1,26+1,29 ; & string

pS ) £t [itns] 37.25+1,26+1,29 3 5 label

r is ) £, arns 3 6 non float case

is ) £t [1ts] 37.25 +1.29 ;3 T label case

1s ) , arms 3 8 float case :

is () £, pms 3 9 described in stack :

v‘ [expression- and procedure-formets]

d51: arn , [also used in a52] ; -5 label procedure with parameters
zan f , ;5 -4 no type - - - ﬂ
zq s 3 =3 integer - - - i
zq T, 3 =2 real - - - :
zqn |, 3 =1 boolean - - 5

d8: zan f , [base expr/proc] ; O notype expr or proc without param, 1
psn 3 1 Integer -~ -~ . - - §
psn T , 3 2 real - - - - - |

d15: qan , [also used in a60] ; 3 boolean - - - - - |
qan f , 5 b ostring - . . - - :

d16: qq f , [also used in a26) 3 5 label - - - - - }
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( o
!

e re ue38

take Integer value39 f

aq 3.5+28d5.39+13 £t &52

hv r 0, qq alb+1020.,29 o of indices><array rel> mOve array descr L0

[ Input-table] !
!
d41=1-512 [used in action a22]
d3: qq (p) » Q3 al ; <blockrel> addr local 0
aq P s daq al 3 <blockrel> var local 1 i
d60:qq c [stackrefl,qq al 3 <blockrel> Var abs 2 i
qq ® , ag a5 3 <blockrel><-blockno> var block 3 i
qq (c30) , a3 a3 ; 89) 4 |
aq 17 , aq al 3 <UV=-rel> ov 5 E
aq 1.242,5 £t  a77+13d5.29 ; <trackno> <trackrel> Stproc call 6
aq 1.2+2,5 ft a78+13d5.29 ; <blockrel><-blockno> e c 7 “
aq r clhe+i , aq al2 ,<b1ts50-39><20-29><10-19><0-9> constant 8
qq 1.2+2,545 , qq a25+331.29 ; <trackno><trackrel> stproc simple 9
Qq 2,2+2,5+5 £t a72+13d5.,29 ; begin block . 10 ;x
aq 2.2+2,5+5 £t a73+13d5.29 ; <proctype> begin proc 1
qq 3.2+2,5 £t  a79+ 458,29 ; begin case 12
DA 3,2 , Qq a79+ ¢30,29 ; begin svw case 13 g
‘ aa(1.2  +5) , aq a52+ ¢35.29 ; <number of litersls> end eall 14
arnl«2+5.5+4 , qq a53+ ¢17.29 ; <case type> end case 15 3?
hh 1.2+6,5+5 , qq ali7+ ¢22,29 ; <appetite><-blockno> end proc 16
hv 1,2+6,5+5 , qq aliT+ ¢21.29 ; <appetite><~blockno> end typeproc 17
hs 1.2+6,5+5 , qq alb7T+ ¢9.29 ; <appetite><~blockno> end block 18
hvn1.2+6,5 , aq a51 3 <further p,inf><kind><type> call param 19
aq 1.2+46.5+3 t  a51+ 1,29 ; <further p.inf><kind><type> case param 20
aq % a2l H or 21 ;
aq 1.2+ 5 t alio NT 3 op 22 "
aq 1.2+ 5 ¢ alio LT ; hop o 23
qq 1.2+ 5 t alio NZ Hop N2 24
qq 1.2+ 5 t aho 17 ; hop L2 25
aq Te246.5+5 ¢ ali2 3 =Eypza,ss abs 26
aq 1.2+ 5 t al NT ; bypass NL 27
qq 1.2+ 5 % alt1 LT 3 bypass LT 28
aq 1.246.545 t  a36 3 do abs 29 :
aq 1.2+6,5+5 +t  a37 3 goto bypass 30
Qg 1.2 t 230 H bypass label 31 E
Qq 14246,5+5 t alis 3 <thentype> else 22 ‘
‘ qq 1.2 t  alih ; <elsetype>  endelse 33 L
hs 1.2 t aB 3 <p-rel op> enddo 3k
hs 5,2 t ab 3 <p-rel op>  endsingledo 35
qq t aT 3 <p-rel op> Teke forlabel 3 f
ole] 9 t a131 H Tormal assign 37 |
F
3
<n
3
H
H
H
3

aq 1.2+2.5+5 £t a3+d38.29 writecr L1
Qq 1.242.5+ 5t a3+24d5,29 goto computed L2
m 55 f, ga c¢55 select 1. L3
tin 9 f, ud 55 Select 2 Ll
tk bes , aq 69+ 1.9 2 L5




'
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[ Input-tablel
1 ck 1.246,5+3 , qq d42+ 10.29 ; lyn L6
aan 5 % db63 NKB ; Kbon 47
aq 5 £t a3+ 365.29 ; hs mltiply SNZA
mt -1 T, qq 1.22+ 20.27 mC-1DNT Ts)
il 6.5+3 1t a3 3 11 50
mt -1 £, qq 1.22¢ 28,27 ; mrt-1DLT 51
us 6.5+3 t a3 3 us 52
mt 6.5+3 , qq &3 + chh,29; mt neg 53
sr hos+th , qq a3 + cl1.29; sr eps 54
sr 5.5t4 , qq a3 + cl3.29; srf nalf 55
pm 6.5+3 , qq 83 + c17.29; pu UV 56
. pm 6.5¢3 , qq a3 + c30.29; m UX 57
I arn L.s+th , qq a3 + ¢30.29; arn VA 58
ga 6.5+3 , qq @3 + ¢30.29; ga UL~ 59
aq 1¢242,5+5f t a3+19d5.29 3 outchar var 60
‘ ck ( 6.5+3) , aq a3 + ¢33.29; ck laddress) 61
! tk L.s+h , qa a3 + 30.29; tk 30 62
g d21:ck 6.5t3 , qq a3 +1014.,29; [used by 64a3] ck - 10 63 i
+ ga 6.5+3 , aq 421 + c33.29; integer to addrtlh
f ab 5 DX a3 ; ab 65
ar chi f,q 28.27; ar eps LT 66
xr 6.5+3 t a3 3 xx T 67
tk 5.5+4 , ag a3 + 995.29; tkf -29 68
d13:nk 5.5t4 , qq a3 + 39,29; nkf 39 69
M 6.5+3 % al5 3 <op> pm 70
d36:gm 6.5+3 t als 3 [used by action a7] <op> gn 71
mk 5.5¢k t  al5 : <op> mkf T2
dk 5.5+4 ¢ al5 H <op> dkf 73
- aqa 6.543 t  al5 H <op> qq T4
: mt 6.543 ¢ als 3 <op> mt 75
snn hos+h ¢ als 3 <op> snn 76
ann hos+h ¢ als 3 <op> ann 7
mb 6.5+3 1 als 3 <op> mb 78
- ab 6.5+3 t als 3 <op> ab 79
‘ gm L5+ al5 3 <op> grn
din 6.,5+3 t al5 : <op> dln 81
ann 5 X als 3 <op> ann X 82
dln 5 X al5 H <op> din X 83
sT 5 % als LT ; <op> sr LT 8L
hs 1.2+ 5 t als 3 <op> hs 85
m 5 D als H <op> pn D 86
arn 5 D als 3 <op> arn D 87
ar 5 D als 3 <op> ar D 88
gr 5 t als MA ; <op> gr MA 89




o

[ Input-table]

er
am
grn
mln
acn 1
mb
<e27 [buffermode]
Qg 1.2+2,5+5 ft
X [ coremode]
ck 1.2+6,5+3
> ra 605""7
hv 1.2+6,5+4
arn 9
sr 9
hs 1,242,545
hs 1.2+2.5+5
hs 1,2+2,5+5
hs 1.2+2.5+5
di2:hs c3
ck +6,5+3
d61:arn (c30) f
qq 1.2+2,5+5fF
ps p  6.5+3
aq 1.2

VAN T\
PS¢ ot < ot of ot

<i <l e

w v e e

s

d33=332-1 [used by action aiOl, &

hs 1.,2+2.5+5

aq t

hs 1.2+2,5+5 ,

aqa 1.2 t

aq t

aq t
d62:arn (e30) £,
al7sem 5
da37:pmr 6.5t3 t
d29:hs el

al3

F ' [14,6,66] [GIER-ALGOL 4 / Pass 8]

.
2
.
2
.
I

[page 23]
als MB ; <op>
als M 3 <op>
als M 3 <op>
als IZAg <op>
als MA 3 <op>
als 3 <op>
al5+ 325,29 ; <op
qq 422+ 10.29 ; <op
qq 453+ ¢30.29 ; <op>
qq 452+ ¢2.29 ; <op>
a56 LT ; <op>
as6 NT 3 <op>
qq a55+ c28.29 ; <op>
qq as5+ ¢8.29 ; <op>
qq a55+ ¢25.29 ; <op>
aq a55+ c24,.29 ; <op>
3 [used in al1]
qq a H <address constant>
qq1.21+3.24+1,29; [used by 3843]
a+2245.29 3 <address constant>
qq al+ 2,29 3 <no of formals>
a76 3
32=3d5]
, aq al01+ clh.29 ;
al10 H
qq alOl+ ck,29 3
ash 3 <words><no of words>
ag 3 <do app>
al19 3
aq 1.21+2,24+1.29; [used by 3943]
als MA ; [used in a7l

{used in a7l
[used in al11]

[Adding 512 to the following byte values will cause the generated

instruction to be f-marked]

aho=1-d3+512 [used in action a22]

arn 4, 5+l
ar b 5+
sr b, 5+h
gr 4, 5+4
s }'I‘.5+l"
ann h.5+h
gr 6
er 6

< ¢t ot ct o ot oF

aib
als
als
als
als
al5
als
al5

E:Z

Ve Ve we e W Wwe Ve Y

<op>
<op>
<op>
<op>
<op>
<op>
<op>
<op>

gr MB 20
gm M 91
gm M 92
min X IZA 93
acn MA ol
mb X 95
reserve array 96
reserve array 96
var to UA o7
20 to local 98
Tndex upper 99
ex lower 100
move formsl 101
Take formal 102
contr, formal 103
Take assign 104
Tnternal . [105]
ck 106
internal [107]
outchar const 108
s p 109
label declar 110
A real 111
carret 112
A Integer 113
- code 11k
newtrack 115
endpass 116
Tnternal [117]
internal [118]
internal [119]
internsl [120]
arm 121
ar 122
sr 123
gr 124
srn 125
ann 126
gr M 127
gr VIA 128
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d1=i-1 ; base stack 1 V

Initialize stack to zero
and goto next;

al2i:gr 42 t -1 M
ca (r1) , hv a22
hv al2l

we we ve

+ [Initialize Pass 8] Entry to pass 8 is here:

“we

T a122:srn(13el) D ;

: ck 10 , sc b8 ;3 base:= base + current track;
se d32 , s¢ 2332 ; Adescr:= Adeser + current track;
hs al20 , ac d0 ; srO:= nextbyte;
ga 2eh , arm el 3 Inf 1:= sr0;
tk 30 s & D137 ; linecount:= CRcount mod 102L;

N ck 10 , ar as57 3 word[w]:= exitword + Inpart 4(linecount);
gr dsh MA ; t:= maxapp; oldhalf:= sets:= false;
pt el2 t -l 3 change GPA to pass 8 mode

‘ pp do , pl 8 3 0ldA:= 1; 0ldB:= 03
hvn al21 3 Ri= 03 goto initstack;

T+ d57: htm c29 , [lastlinel; exitword:

=e20 ; base stack 2 A

d66: qq [pass sum]
d i=i-1, el22=k-ell+1, eh7=o s set load parameters. Note e22 to first free track.

b k=e23, 1=0 3 Load segment word 15
T=15e21

aq e16,9+1366,19-e16,19+1, 20+a122 39f 3

€ 5

e [final end]

.e

S




“qq e1k.39
[After 1 follows STOPCCODE, SUMCODE and & sum character]

°
2
.
2
.
s

tape number := 6

first track of system (for merger)



[27411.1967

[Here follows STOPCODE and CLEARCODE]

d e56=1
<e!4'9"5: <‘eh9+7:
% e56=0

<eh9-1, <-elg+3,

e Ve vo Wwe We wo e W

e oo

]
\J
O\
[}
-
n
e

deTIne
define
define
define
define
define
define
define

4
(1]
%
e Ve Ve We Ve Ve Wa e o W

\
-

version number

version
version
version
version
version
version
version
version

test tape number
should be 2 or 6

number T1
nunber T2
nutber T3
nunber Th
nurnber T5
number
number TT7
nunber T8

T6 and L2
L

T6 and L2 Gler algol U4
12]

if version number T6 and 12 gr max version number
Then the following definitions are loaded;

and L1

and L3
and Lh




) (2741141967 Library processor
| pege 11

[8a] 1023/0/1023/1023
[9a] aa 43.39

d v2=1, b3=U1b2
d a=d1, i=b1b3

mask for output short word
constant

b 410 H outermost block
d di=elk 3
ZelB, a1=dl+e2z> ;
a i=lel 3
- qq 41.39 3 parameter to Merger: first track of library
;3 BEGIN LOADER CODE:
b i=3elt, 830, 135, c15 3
as qq 3 saved M, partial identifier
[1a] aq ; saved M, partial textword
[2a) qg 67.39, ;3 constant used by co+1
[3a] ag 0.9 3 FTR of latest std proc
[la] qa 39.39 ;5 constant
[5a] aa 1.9 ; word size std proc spec
[6a] qa T0.39 3 constent
& [72] aa 1.19 3
3
;

define output buffers
define running std proc track
ERRCORPRINT
select(typewriter) ; RED RIBBON;
writetext{name of current std proec);
return to HELPS
writetext: writechar(lower case); writecr;
addr:=pert 1 of core[s];
next word: M:=03 Ri:=coreladdr];
next char: char:=mext;
if char=15 then
“Pegin addr:=addr+i; goto next word ends
1T char=10 then return; -
TT char=63 Then char:=char+1;
Wwritechar(char) ;
goto next chars;
store R in buffer; marks:=RC}
if buffer not full then

ct: vy 16, sy &9
b1: qaqltextaddr],hs b16
hsf 2
b16: sy 58 , sy 64
it (s) , pa b20
b20: pm O X
is als el 34 , ck -4
: ga a2 , ca 15
hv (b1} D 1
ca 10 s hv 81
ca 63 , 1t 1
a2: sy [char]l , cln -6

‘ hh ail

c2: gr 32 t 1 MRC
it (€27 , bs Lob2

hr s “Treturn;

vk (b4) , sk b2 output buffer to drum;
bh: vk a1 t 1 [outident track]

hv (G8) D -

OUTSPECIF:
store R in buffer; marks:=RC;
if buffer not full then

c3: gm b3-1 t 1 MRC
it (237 , bs Lov3

We Ve Ve We Ve Ve e W Vs e e e We e Ve Ve e We Ve e Ve We We e W s Ve e e

hr .si Teturn;
vk (b5) , sk b3 output buffer to drum;
b5: aqq O [outspeciftrack]

[p13=2 replaces this by
vk di+ident tracks t1]
hv (e3) D - ;
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ck:  pm(b6)
alth: cl

a3:

L H

a5:

ga
ud
bs

en
hr

em
cln

3l
ad
0

P
la

s1

a

-6

Xt 1

ck 4
it b7
nh (r)
hv el
m a

W v v e

s P la
, hh ab

Library processor
page 2]

NEXT TEXTWORD: Increase ldent address;
M:= next ldentword; Radr:= next char;
execute (inputtable[next char + basel);
1f next char < ciffer
T A case = upper then goto errorprint;
if next char -< cIffer V next char -< letter
T then begin save text M; M:= partial ident;
Redr:= pass 2 value; return end;
GET PASS 2 CHAR: save M; -
M:= saved text M; goto get next char;

We We We e Vo e Ve s we we

[inputteble, executed from get pass 2 char]

Qq
arn

arm
arm
arm
arn
arm
arn
arm
arn
arn

Qq
qq
aq
Qq
Qaq
arn
aq
arm
arn
arn
arn
arn
arn
arnm
arn
qq
qq
Qaq
Qq
aq

58
59
60
61
62
63
6L
65
66
a

5T

p19
P20
p21
p22
p2>
pal
P25
peb

hv a5

ieAvivivhwvivivilvlwll

hr ¢b
hv a5
hv a5
hv ¢t
hv 1
hv cb

U\.\.\-\obh

v

Dv
v
'
v
v

s hv el

s hv ¢l

3 space (o] blind

HI

3 2

H)

3 b

HI)

; 6

H

; 8

3 9

3 end text [10] ¢= partial ident; return to
3 stop code blind end ident
3 end code blind

3 inadm goto errorprint
3 inadm 20%t0 errorprint
3 end word goto next textword
3 0

2

3 lnadm goto errorprint
3 S

; t

s u [20]

HR'

3w

3 X

3y

;3 Z

3 Inadm goto errorprint
3 lnadm ®oto errorprint
3 inadm 20t0 errorprint
3 1nadm goto errorprint
; teb [30] ©bIina
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P10
p1l
pi2
13
pib
P15
p16
P17
p18

78

s v 85
s hv e1

y hv el

» hv a5
» hv el
, hv el
» hv cl

s hv a5
s hv el
s hv a5
s hv et
s
?

hv et
hv a5

WO Ve Ve We We Ve We Ve s Ve Ve Ve W Ve e Ve e Ve Vs VE W s e We Ve e Ve e Ve e we o Ve

punch off [31]
Inadm

[ko]

HOK o H PN

Q
:

punch on
Inadm

[50]

tc;HD‘UQ"b(DQOO"m?B

:

uc [60]
inadm
inadm

Library processor

blind
goto errorprint

goto errorprint

blind

goto errorprint
goto errorprint
goto errorprint

caset= lower
goto errorprint
case:= upper
goto errorprint
goto errorprint

blind

page 3]
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[Check and transformation of

ul
P11: pm ab X
hv (¥=1) Dt 1 NB
ga bl2
arn db D
m (b11) t -1
gm 1023 t -1
nc (B11) , hv &6

ab
b6

9 oo

Ve Ve Ve W We e W e

it (v6)

arn bb
ca 1022 hv c8
ps (18) pp O
hsn cb IZC
ga 1l 1t 56

b9: bsn O » hv ¢l

¢Th: it -1
pa b1l

v v v w

-
e e Voo We s Yr e

©9: hs 5 X 10B
ck 10 ,ml 2a
hv ¢ X 1z

e oo e

p8: gm ab vVt 1 NzA
al: el 19 WX IZA
hv <9
ck ~-19 , ud a8
hv 9 LA

c6: hv el LZB
ym O v LZA
pm 512 DVX NZA
ca O hv a8

hv a7 LZA

gm ibB)

it (v8) |,

ac s2 v

aB: gr (b8) Xt 1 MzA
[ executed from 2a7 ]
1t (b9) , pa s1

ct pg

1
pt 81

e Ve e We Ve Yo W e We We Ve Ve er e ‘o

e

pmn&bé) Xt 1 3
gr (b8) V&t 1 NZ 3
hv ¢l H

el 30 s ¢ln =10 ;

ga alk , pt 128 ;

cln -5 , tk -15 3

gt a9 s ¢ln -5 3

tk =5 s 82 a9 3

ca O » hv al0 3
alb: 1t [rel]l t UT2 f
bs W72 , hv e1 3

a9: bs[NTR] Xt [ETR] 3
sr 3a ITA ;

hv el ILTA ;
a10: pm ébé) t 1 3
B8) t 1 3

ac 3a , 1t 2 3

qa (58) , hh c7

Library processor
page 4]

proctable]

ENTRY TO STANDARD PROC LOADER:
for 1:= identbase,
~1+1 while core[i] not f-marked do;
spec1fTop:= 1; top section 3:= corelil;
move proctgble to core top:
for 1:= speciftop step -1 untll identbase do
[proctable adr]
procteble[1 - identbasel:= core[il;

NEXT IDENTIFIER: prepare errorprint:
textaddress:= proctable adr;
1f proctable adr = coretop then goto out to drum;
St= final proctable adr; case:= lower;
short:= empty:= true; call (next textword);
first char:= pass 2 velue; partial ident:= 0;
[first char] if first char>56 then goto errorprint;

CONTINUE IDENT: empty:= false}
partial ident:= partial ldent X 67 + pass 2 value}
if partial ident<2A39 then goto continue ident;

[final proctable adr] if -, short then
begin store long word; goto continue ident end;
store short: store bits 20-39; marks:= long ident;
partial ldent:= partial ident : 2A20;
1f not called from end ident tEen
T goto continue ident;
END TDERT: if empty then goto errorprint;
M:=0 3
if short A part 1 (partial ident)=0
Then goto short ident;
T short then goto store short;
store long word;
pert 2§ final proctable[s+1]) :=final proctable adr;
bit 0 (final procteble[s+2]):= 13 skip line;
short ldent: store short word; marks:= short;

part 1(final proctable[s+1]):= first char;

MOVE SPECIFIKATICNS:
move Spec 1 from proctable to filnal proctable
E spec 1 = 0 then goto errorprint;

rel:= part 3 (spec 1); prepare test of ETR;

ETR:= bits 15-19 2spec 1)3
NTR:= bits 10=1l4t (spec 1); FIR:= part 1 (spec 1);
if NTR = O then skip specifikation check;
'i?rel<OV_r'é'l>39 then
oto errorprint;
1 < ETR
TV FIR < latest FTR then
goto errorprint;

move spec 2 from proctable to final proctable;
latest FTR:= FTR;

spec lengthit= spec length + 23

goto next identifiler;




. [27.1141967 Library processor

page 5]
e8: gm(b8) t+t 1 M ; MOVE SECTION 3:
pm b12 X
sr a1 D The program Merger requires 4 parsmeters:

word[0], word[1], wordl2], word[3];

cl 10 , mln 6a
word[2]:= (std proc code tracksx4o) pos 193

el <20 , ar Ta

;
3
;
2
gr 2b2 3 word[2]:= word[2] + 1 pos 19;
pm (b8) X D1 ; word size std proe ident := R :=
sr db D 3 Tinal proc table - final proc table baset+
sr 5a s ck -10 ; 2-word size std proc spec;
gr b2 , ck =20 ; word{0]:= word size std proc ident pos 193
ar 9a , @n 3b2 ; M:=R+39; -
pa 3b2 X el9 3 word[3]:= checksum RS~names pos 93
dln 6a , g 102 ; ident tracks:= M:L0;
ac 2b2 , ck -10 3 word{2]):=word[2]¥ident tracks;
‘ gr b5 s arn 5a 3 Ri=word size std proc spec;
‘ ck -10 , gt 12 3 word[1]:=word[1]+ R pos 19;
ck -20 , ar ks ; Aisplacement:= (R+397:50;
p (b12) X -1 5 Dp:=top section 3:=top section 3 -1;
dln 6a , 8¢ 2b2 3 word[2]:=word[2]+displacement;
ck -10 , ar b5 3 displacement:=displacement+ident tracks;
ga D13 , ac b12 3 form the final vk instruction
arn bl , ac b5 3 1n bS53

vk p s 1k b3 3 for p:=p step -1 until base section 3 do
b13: vk po , sk b3 move track(p)] to Track: (p+displacemen®);

{aispTacement]

vk p-1 s DC D

PP p-1 , hh Db13=1

e

walt drum;

we ‘oo

b10: arn ak t+ 1 IRC ; [1] I:sbase proctable;

end;
———

hs 3

m (b10)
ps bi0=~1 , hv 3

D
a13: mm (b10) t 1
s=l+13 outspecifg final proctable[il]);
t i:=1+1; outspecif(final proctable{1]);
§oto next proc out;

2
hv ¢10 LZ 3 1if ident=0 then goto END TD DRUM;
gt all ; Tong eddresS:= part 2 of (final proctable[1]);
mb 8a NA ; if long 1dent then clear bits 10-19;
‘ allhths ¢2 s 93 0 ; [1ong address] Gutldent; s:=long address;
hv al3 ILRA ; 1f long ldent then
gs bl10 , gs al2 ;3 “Dbegin i:=long address;
al2: arn O ITA ; [n]"Tor n:=long address step -1 until
hs ©¢°2 3 Proctable less 0 do
hv (a12) -1 NTA ; outident(final procTableln]);
E
b
;
b
3

ci0: pi O , hen c2 3 END TO DRUM: outident(0); comment checksum;
hsn ¢3 X 3 outspecif(0); comment checksum;
vk (bk) , sk b2 3 output last ldent bulfer;
vk {(b5) , sk b3 3 output last specif buffer;
vk (b5) ;3  walt drumg




[27411.1967 Library processor
| page 6]

R
s !\.)

arn[last track]D t 1
| ck 10 , gr 2el
i ck 10

I ar a1 D

, ac al$5

a2l grn -1 , hsf 2

l hs 1
| ‘ hv b18

form the parameter for binout; this looks:

qq first track,%+0,19+last track+1.29;

we e e We we e

punch library: hsf2 (image dump);

toutparam;
Toining
Tfree;

Eq_f:

outparan,
binin,
free
<

e We Ve We e oo

b18: hs 1
hv b19
Ebinout;
aa 50,
qqf O
aa 37,
a15: qqf[librery tracks]
qqf,

binout,

-

o}
-

Tibrary tracks
<

e e Wa Wi s we e e
(=2

b19¢: hs 1
hv a2h
| toutparam;

‘ Tt

qu,
€
d dh=1, elg=T7

outparam,

t

<
goto punch library;
Tape nunber := T;

e e e we e e e

[After 1 follows STOPCCODE, SUMCODE and a sum character]

la T6, L2
5 [end loader codel 3

|
I
|
|
i
)
!
|
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T

[Here follows STOPCODE and CLEARCODE]

<ehg-6, <-ehi9+8, x test tape number

.e

1 wrong tape

:- H

> H

4 e5T=T7 H version number

<e57-e50, 3 1L version number T7 and L3 g max version number
‘ 3 Xhen the following definitions are loaded;

4 ebi=i ;3 define version nunber T1 and LI

4 ef2e2 ;3 define version number T2

4 eb3=3 ;3 define version nunber T3

4 eblel 3 define version number Ti

4 eb5=5 ; define version number T5

4 eb6=b6 3 define version number T6 and 12

4 ebT=e57 ; define version number T7 and 13

4 e68=8 3 define version number T8 and Ik

4 e50=e57

> ;
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oo oo

— e
.

a’+

e
k=d,1=11,a20,bk0,d10

pin O X

arn ek, tk 31
tk -1 » €8 Tra
mb ra8 , sc ra
gp 1rai0 , pa a9
vp [case]l , hv rali

hv [read real] LTB
ck 10 , ml ¢58

dl eS8 VX NZ
hvwn rad IzA
ps b32

hv (ral) LTB
hv raf Loa
it p-128 , pa ra9
wd e37 , hs 37
ga c37 , is (e37)
bs 8502 t 502

Ps b31 , hv ral
P8 D35 , ca pi6
ps b31 , hvn ral
ca 32 , hv ra2
ca 58 s PPN O

ca 60 , ppn 128
hv ra3 1z
ca p59 , ps b33

ca p-101, ps Db3h
mb rab

ca 63 hv 1ra3
hv (ra1) LTB

qq 85 VX 1.0A
aq [sign] , hh b3
mt re9 , gr ci7

-

arn(c37) D

ck 10 gr c5b
ol save p] hh c5
pm c53  , grn cl17-1
xr 1 , hs cb
ps sl s &8 ral
it re9 , pa 8b23

pi 1.1+1.3, hv rbl

4 b5=b5-b, e=b5,b2=b2-89
d b}—b}-a9,bh-b‘+-a.9
d a3=a3-89,b25=b25-a9

e Ve We We e We e Ve Ve e Ve Ve Ve Be W Ve e Ve W Wa e e Ve WMo ‘es Ve e Ve We Ws We WE Ve e W Ve % e we Mo e We Ve Ws Ws ws e e

we s e

read integer
read real, track 1]

read integer: M:=0; number:=real:=false; false;
start:

Raddr:=char; comment ROO=RO;

case:=128xcasebit of char; Raddr:=char-case;

8ave p:=p; sign:=0;

savep:=p; p:=case; goto first;
dliglt:

if real then goto read real;
mulT: M:=MXTO+ integer(R shift 10);

if -,overflow then

t begin number:=true; goto next end;

M: =RM: 7105
slgn ect: s8:=2;

if real then Qto read real;

IT number then goto terminator act;
sig: sign:=p-128; goto next; plus: sign:=0;
next:

next in;
first: part 1 of next in:=Raddr;

1f the char+p>0 A the char+p<iO then

“Degin s:=1; goto digit end;

8:=5; 1f the %Fp-rw then

begin 57=1; R:=0; goto Tglt end;

I¥ the char=32 then goto sign act;

T7 the cher=58 Then p:=R:=0

TF the char=60 Then begin R =0; p:=128 end;

IF R=0 then goto nex?j'—

I the char=p+59 then s:

IT the char=p-101"then s:=b;

IT vits(k4,9,R)=63 Then

Tgoto next;

1T real then got 0 read resl;
terminator act:

if -,nunber then

“goto plus;
U%'= if sign<0 then -M else M;
store terminator:
char:= integer((the char+p) shift 10);
p:=save p; goto exlt std proc;
entry read real:
exp:=0;
rel track(1); factor:=1.0; M:=0;
read real:=trackplace+l;
real:=true;
number:=slter ten:=false; goto start;




end e
d=2d4

[7.3.1967 read real, track 2]
b6 ; read resl: symb:=R;
b11: gr cl17-2, gs b7 5 look:
& gm ci7 LOB ;  if -,after ten then UV:=M;
b7: arn ro , t1 -2 ; Ri=state table[S];
ga rb7 , it 6 3 action[s]:=part 1 of ((R shift -2)A 10 255);
b8: tllstate.7),mb rb9 ;  R:= (R shift statext+li)A TO 60; -
b9: nc 60 , hv rb10 ; if part 1 of R =60 then ~—
hvn 010 LOA ; “begin if number then cleargoto ST;
arn(rb13) NOB ; T If efter ten then R:= location|addr(10.0)+negl;
ga (rb10) , pa B8 8lgn:= part 17of R; state:=0;
hhn rb11 X IZB ; M:=0; after ten:=false; goto lock
H end;
b10: ps [e9] , ga rb8 ; ST: STate:= part 1 of ((R shift -2)A 10 15);
nc 0 , hv (rv7) if stateO then goto actionlsl;
; termInator:
a: hhn sb3 X NOA ; 1f -,number then begin M:=0; goto plus end;
b12: pm ¢17 X ; Rr=uv; -
[ nkf 39 , akf c50 RF:= float(R)/factor;
‘ bt (c17-1)t -1 3 for exp:=exp step -1 until 1 do
b13: mkf rb20 , hv r-1 “RF: =RFxlocatIon[addr{10.0)+neg) ;
ns (s}, bs s 3 if sign<0 then
‘ grf c17 , srnf c17 “RF:= -RF;
grf c17 , hv sbh UV:=RF; goto store terminator;
; digits:
bik: ne 16 , hh 1rbis ; if state=4 then
arnf ¢50 , mkf rb20 ; “Tactor:=factorx]O;
b15: grf c50 , pm 17 H M:=UV;
arn cl7=2 3 R:=gymb;
hv sb2 LOB 3 if -,after ten then goto mult;
pm cl17-1 , ml c58 exp:=expX10+R; T
gm cl1l7-1 , hv sb25 ; goto numb;
; signs:
b18: hvn sb3 X LOB ; if -,after ten then begin M:=0; goto sig end;
bs p384 , 1t a7 H IFf p<128 then neg:=1 else -
b19: pa rb13 t adb6 ; tent neg:=0;"
arn clh2 IZB ; if -,number then UV:=1;
gr ci17 NOA ; after ten:=trTue;
b17: pm ¢17 , hv sa3 ; point: M:=UV; goto next;
>
‘ b20: qq 3 » 4@ 320 ; comment 10.0;
b21: em (r-4) , cen rho9 ; Tomment 0.1;
d b23=b10-b6, d1=b14-b7,d2=b18-b7,d3=b17-b7, dk=b19-b7, d5=d-bT 3
d b31=1.b7,b32=1b31,b33=2b31,b3l=3b31, b35=4b31, 386=b20-b13, d7=b21-b13;
[action] [0l [1] [2] [3] [4] (5] ([6] [7] ; state teble:
qq A1] DIL].7+ 2,11+ 2,15+ 2,19+ 4,23+ L.27+ 7.31+ 7.35+ 7.39 ; digit
qq 42[ b18].7+ 1.11+ 1,15+ 0.19+15.23+ 0.27+ 6.31+15.35+ 0.39 ; sign
aq @3[ bIT7].7+ 3.11+ 3,15+ 3.19+15.23+15,27+15.31+15.35+15.39 ; point
: aq d4[ B19).T+ 5.11+ 5.15+ 5.19+15.23+ 5,27+15.31415.35¢15.39 3 ten
| qq 50 4 J.7+ 0.11+ 0.15+ 0.19+15.23+ 0.27+15,31+15,35+ 0.39 ; all others
e 5 end a,b and 4 nemes
s
t read integer; 3
aq d-d1.9+1.1440,19+0.29+1.33+16.39;
| aq ;
: >
: Q’ t readreal; H
qq d-d1.,9+2.14+0,19+e.29+1.33+17.39;
) Qq H
H
H
;

e
w d
E
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b k=d,1=1,830,b10,d10

d:
a:
dih:
al:

az2:

a’:

a3:

af:
ak:

qq

hs
it
Pm

ud

ga
bs
hv

ck
41
qaq
hh
hv
gm
mkf
pm

ca
hv
ca
ca

3

[a12]

(e37)
256

e37

e37
8511
rab

10
c58
0
rab
ral
c17
rd
el

59

ra8
p16
32

s

K< << ot

-

2
2

nclblindl],
ps ral-il ,
nclexit 1],

is

ca
ca
hv
mb
ca

hv
hv
hs
arn

hh
hh
it

hs
hh

(reb)

58
60
ral
ras

63

[a11]
sdb
(rab)
(e37)

ra2
rab

2

-

A

D

s

p-128 ,
hvn ral

(reb)

rab

hvn ral

qq 320

pt [a1l]
NTA

hs 37

18 (e37)
520
M

ml e58
NZ
ITB

NZB
arnf ¢50

grf ¢50
hv ral

LGB

1QB
hhn ra3
hh ra7
calblind2];
hv (rab)
calexit 2];
hv 8d5

Ve ee Wwe e W e e e Ve We Ve We e Ve Vs ve we e ‘e We Ve s Ve Na e Ve Voo

we

e

ppn O

ppn 128
17

ps re-l

hv ral

is (rab)
NTA

hs (rab)
NTA

pe [218]
IZA

178
NTA
IZB

e Ve e e Ws Ve e We e Ve We we W e oo ws ‘os we we

read general, track 1]

coment 10.0;
store terminator:
store char;
term: =p+the char;
1f full then m:=2A38;

_comment to Torce overflow on the next char;

next: the char:=mext in;
start:
part 1 of next in:= Raddr;
d: if the char+p<l A the char+p>9 then
“Pegin RUO:=RU1:=1; goto test point or zero end;
zero: -
:=MX10+ integer(R shift 10);
if -,overTTow Then
“Tumber:=true else
begin M:= ﬁﬁ&jo; goto overflow act 322;

if after point then
“Tactor:=factorxi0.0;
oto next;
test point or zero:
if real then
“Pegin iT the char=p+59 then goto point act end;
iT the char=p+16 then cleargoto zero; -
IT the char=32 then goto sign act;
TT the char+p=blind 1Vthe char+p=blind 2 then
“Pegln set return(next); goto store end;
1T the chartp=exitiVthe chartp=exit2 then
“goto exitl or exit2 term;

if the char=58 then p:=R:=0;
IT the cher=60 Then begin R:=0; p:=128 end;
IF R=0 then goto next; -
TF bvits(%,9,R)=05 then
~Zoto next; set return(store terminator) ;
goto store;
overflow act:
if full then goto full term;
‘store;
Raddr:= the char+p; goto &;
sign act:
store;
1f full then goto overflow act;
Sign:=p-120;
signed:=true; goto next;
point act: '
if after point then store;
IT full then goto overflow act;
after point:=true; goto next;
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<e27 [BUFFER MODE: ]
a9: ps ra20 V IRB

al0: ps 1ral9

all: hvn rals X NTB
hv ral9 NZC
a12: arn ck2 , ar c51
al3: gr ¢51 , & ¢17
allb: pt ¢17 X V[term] LRA
gr c56 XV IRA
ern ¢52 , ar c17-1
us 0 r
gm c52 X
sr cl17=-2 ITA
hvn s1 X NZC
qq (ra18) t 256 LZC
it (ra18) t 160 LzA
pt ralh t 59
hv rail8
al5: hv railb NQB
nkf 39 , dkf e50
grf ¢17 , nen(ra18)
srnf ¢17 , grf ci17
pm c53
gn c50 \'
a16: mt ral8 , gr ci17
arn ch2  , ar ¢51
gr c51 , ar cl7=-1
us 0 » arn c51
al7: sr c¢l17-2 ITC
218: pan[sign] D X I0C
al9: hvn si LTA
srn ch2 NRC
a20; gr c56 NRC
M ¢51 , arn cl17-b
ga ¢35 , gm (c33)
ca ¢17T , us O
hsn rail3? IRA
pm (e37) DX
ck 10 , gr c5h
a21: pm ¢56 , gm cl17
822: pp [savep], hh e5
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read general, track 2
BUFFER VERSION]

exitl or exit2 term: exlt:=true;

set return(out); goto store;
full term: set return(filled);
store:

if number then goto store number;

IT -,(signedVaffer point) then goto ask;
store char: - =

R:=n+1;
store chain word: n:=UV:=R;

1f first then

“Degin chaln start:=n; first:=false end else

begin part 2 of UV:=term;

R:= array descr+chain; comment always negative;

us(array descr+chain)

end; chain:=R; M:=0;

Tall:= n=N;

if -,(signedvafter point) then return;

IT signedhafter point then Sign:=signt+256;

Term:= if signed then S1gn+160

else 59; —

goto prep next;
store number:

if -,real then goto store integer;

RF:=float(M]/Tactor;

if sign+0 then

“RF:=-RF;

UV:=RF;

factor:=1.0; goto count n;
store integer:

UV:= if sign$O then -M else M;
count n:~

n:=n+1;

us(array descr+n);

number:=full:= n=N;

prep next: sign:=M:=0; signed:=after point:=felse;

agk: 1f -,full then return;
filled: B
if firstA-,exit then
“Chain start:= -1;
out:
store n;

if -,first then store chain word;

R:= the char+p;

char:= integer (R shift 10);
finis: UV:=chaln start;

pi=savep; goto exit std proc;




[27.2.1967 read general, track 2
CORE STORE VERSION]

X [CORE STORE MODE: ]

ad: ps ra20 V IRB ; exltl or exit2 term: exit:=true;

; set return(out); goto store;
al0: ps ral9 5 full term: set return(filled);
;3 store:

all: hvn rats X NTB ;

hv ral9 NZC ;

2

1f number then goto store number;
IT -, (signedVafter point) then goto ask;
store char:
al2: arn ck2 |, ar (c17-4); R:=n:=n+1; M:=R;
gr {c17-)X ; store chain word:
al?: arn c52 , ar cl17-1 if first then

“begin chain start:=n; first:=false end else

2
P ]
¢k -10 , ga rall ;
gn (ralk) v IRA ; begin Alchain]:=n;
gm c56 V IRA ; T part 2 of Alchain]:=term
. alli: ptlA(e)] t [term] ; end;
gm c52 X ; chain:=M; R:=M; M:=0;
sr cl17-2 ITA full:= n=N;
qq {(ra18) t 256 LZC IT signedhafter point then Slgn:=sign+256;

it (re18) t 160 LzA

Term:= if signed then 5ign+160
pt ralk t 59 -

s
3
hvn s1 X NZC ; 1f -,(signedvafter point) then return;
5
; else 59;

hv ral8 goto prep next;
store number:
al5: hv ralb NQB if -,real then goto store integer;

nkf 39 , dkf ¢50 RF: =float(¥J/Tactor;

grf c17 , nen(ral8) if sign$0 then

sraf ¢17 , grf c17 RF:=-RF; UV:i=RF;

-1 m  c53 P)
ma cl17 V M:=UV; goto count n;

store integer:
M:= if sign$O then -M else M;
count n:

al6: mt ral8 X
arn cl2 , ar (c17-4)
gr (c17-4), ar c17-1 n:=n+1;

.’ ck -10 , &2 Y1 Aln]:=M;
gmlA(n)] , arn(e17-4);  R:i=n;

>
3
F)
>
>
3
H
H
gm c¢50 ; factor:=1.0;
3
;
H
H
H
H

alf: sr cl17-2 ITC ; number:=full:= n=N;
a18: panl{sign] D X I0C ; prep next: sign:=M:=0; signed:=after point:= false;
al9: hvn sl LTA ; ask: 1f -,full then return;
5 filled: -
srn ch2 NRC ; if firstA-,exit then
a20: gr c56 NRC ; “Chain start:= -T;
hsn raly X IRA ; out: if -,first then store chain word;
m (e37) DX 3 R:= the char+p;
ck 10 , gr c54 char:= integer(R shift 10);
821: pm c56 , gm c17 ; finis: UV:=chain start;
a22: pp [savep], hh c5 3 p:=savep; goto exit std proc;
qq 3 not used;
> [END SLIP CONDITION e27] 3

4 d5=a9-all,db=a10-a11,a9=e9-1,a11=a11-a9,al12=a12-a9 5
O d alb=ail-a9,a17=a17-29,a18=a18-89,821=a21-59,822=22-89 ;




[27.2,1967 reed general, track 3]
gt b ,» P8 (c50) ; entry read general:
srn ck2  , ar sl 3 R:=arrayword-1;
b: ps (c50) +t [dor] IQB ; real:=bit(l41,arrayword)=1;
! ar s2 s, pm 83 ; array descr:=arrayword+const term -1;
! gr ci17-1 MA ; set bit(40,array desecr);
gn cl7-2 , pm ¢17-3 ; N:=length of array; M:= skipex;
qq -1 , hs c6 P rel track(-1); save p:=p;
gp sa22 , pp S H p: =trackplace for track 2;
qq -1 , hs cb ; rel track(-1); s:=trackplace for track 1;
it pall , pa s&b ; set address of(store);
it pai2 , pa sa 3 set address of(store char);
it pald , pt sda1 set address of(term);
it pal8 , pt sdk set address of(sign);
stn cliz  , gr es6 chain start:= -1;

f <e27 [BUFFER MODE: ]
| arn c17-k , ga ¢33
‘ ca c¢l7T , 11 ©

take descr of actual nj;
if subscr variable then from buffer;

o ‘oo ‘oo

arn(c33) , gr c51 BTore value of n;
X  [CORE STCRE MODE: ]
arn(ci17-4)vV 3
aq ; not used;
qq H not used;
>
hv pa2i LT if n negative then goto finis;
sr cl17-2 ITC ; Tull:=number:=Talse;
<e27 [BUFFER MODE: ] -
gr c¢51 v 1z ; 1f n=N then n:=0 else
x  [CORE STCRE MODE) -
gr (c17-W)v 1Z 1f n=N then n:=0 else
>
hv  pa2l NT ; 1f n greater N then goto finis;
PP S , hs 105 ; comment ThIS code Unpacks the terminator word
ck -10 » hs rbhk ;7 In M, one byte at a time sterting with the
ac pd3 , hs b5 H right most, and generates the two instructions
9 ck -10 , hs rbh nc ,ca in the locations d2 and d3;
ac pd2 , grn c56 chain start:=0;
m c53 , gm ¢50 ; factor:=1,0;
pin O Xt 252 H firsti=true; exit:=signed:=after point:=false; M:=0;
arn c54 , ps p 3 unpack char:
tk 31 , tk -1 3 R:= integer((char shift -10)A 10 1023);
ga rb3 , mb rb2 ; comment ROO:=RO; R -
sc rb3> , ud sds ;T p:= 128xcasebit of char; sign:=0;
b3: pp [case]l , hv sa2 ; Raddr:= char-p; goto start;
bh: ar rv7 , gr (s1) ; I
b5: c¢ln-10 s, tk 2 3 comment
ar rbb6 NT ; ~ subroutine used by the code
tk 1 , tk =3 ; above for unpacking the bytes in M;
b2: qg 895 , hv si H
b6: aqq 3.27 ; comment constant to get p-mark;
b7 ne O s ca O 5 comment constant to get test instructions;
| e 5 end a,b and d-names
P 1 read genersal; 3
 _ qa a-d1.9+3.1442,1940.33+33.39
f Q@ T.9+5.14+10.19 ;
L 4 a=3d ;
| 5 5




[27.2.1967

<e2T

b k=d, i=1, al0, b10

bhh:

b5:
(1]

b6:

b8:

b9:

ca 60.5 , pp 128
gr cif=-1 , hv 1rb2
hh rbl NOB
aq v NZA
arn ¢58 , hh rbh
ud ¢37 , hs 37
ncl[term 1], calterm 2]
arn c17-2 , hv rbg
tk L , ca O

sr 1.5 DV T
ca 63.5 , hv 1b2
nec 58,5 , ca 60.5

P O , hv rb
hv rb2 NRA
ck 6 s, ar el17-1

ck 0O , nc (rb6)
ga rv6 , ck 6
bt 6 (il t -1 10B

tl -6 , hv rb1
xr s Ck =3

ar 15,3 D

sr 5.5 D 1.0C
gr cl17 arn c52

ar ¢50 us 0

arn ¢52 , sr c¢51
qq [01d case] V 1OC
hvn(rb5) DV X 6 LT

)
ar ch2 |, gr e52
s

pm c52 , arn ci7-4
ga rb6 , gm (rbb)
ca cl7 , us O

m (e37) DX
ck 10 , gr oS54
grn cl17 \'s Loc

srn ck2 | gr 17
pplsave p], hn ¢35

qq [first case] M

gr 3 V NRA
pan c17-1 t 58.5 IZA
hv ribl IRA

e e Ve We We Ws we W e W e
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read string(A,word,number)
BUFFER VERSION track 1]

The following two tracks are
only loaded if e27 1s positive;

set case:
if R= 60 pos 5 then p:=128;
case:=R; goto input;
next: if case in then goto add case;
term: If exit term then
begin R:= 10 pos %03 goto add case end;
input: next in;
start: if the char+p=term 1 V the char+p=term 2 then
begin R:=exit terminators; goto shift term end;
RT=R shift b4; -’
if R pos 5 = 6h then R:=R ~ 1 pos 5
else IT R pos 5 =63 then goto Input;
ITRpos 5 =58 VR pos 5 = 60 then
begin p:=0; goto set case end;
1T prelude then goto input;
RT=R shift &3
add case"R'='=R+case, RO0:=0;
if old case+case then
begin 0ld case:=case; R:=R shift 6 end;
i:=1-1; case in:=RO0=R0;
1f 1% -1 then begin
shift: RM:=RM shift ~6; goto next end'
store: swap; R:=R shift =3;
R:=R + 15 pos 33
if -,case In A exit term then R:=R - 5 pos 3;
UV: =R;
Ri=n:= n+1;
us(UV,0,R+base array) ;
if (case in V - -,exit term) A N+n then
begin 1:=1+6; swap; M:=0; goto shift end;
comment this instruction counts in bs-"Fﬁt
jumps to b5+1 because it is D and V modified;
M:=n; R:=description(number) ;
store n at STORE[Raddr];
if subscr var then us(UV,0,R);
Ri= (the char+p) pos 9;
char:= R shift 103
if exit term A -,case in then UV:=0 else
exitT UVi= -1; -
p:=save p; goto exit std proc;
shift term:
RUO:=Rk1:=1;

if prelude then terminators =exit terminators
else begin case:= 58 pos 5; exit term:=true end;
preluae:=false, goto Term;




[27.2,1967 read string(A,word,number)

b ' BUFFER VERSION  track 2]
J
: gt ra , ps (c50) ; entry read string:
! a: arn si , ps s[dor] ; |Ybase array := array word + constant term - 1;
" ar 82 , st cl2 ;3 comment done by rel track below;
‘ pm s3 , gm c51 3 N:= length of A;
| qq -1 , hs cb 5 rel track (-1); s:i= trackplace;
| arn c17-4 , ga ral ;5 take descr of actual number;
L ca ¢17 , 11 O 3 1f subscr var then 11(UV,0,R);
‘ al: arn[n] , gp sb8 ; Ri= value n; save p:=p;
| hv sb7 LT ; if R negative then goto exit;
| gr c52 , sr ¢51 3 n:=R; R:i=R-N;
gr c52 V 1Z 3 1if R=0 then n:=R else
, hv sb7 NT if R not negative then goto exit;
! pp s IZB ; Dp:=s; OB:=n = N;
v # ‘ m c17-3, hs ralt ; comment this code unpacks the terminator-
I ck -10 , hs ra3 3 Wword in M, one byte at a time starting
| ac ¢17-2 , hs ral H with the right most, and generates the two
i ck =10 , hs ra3 ; instructions: nc[term 1], calterm 2];
; ac pb3 , arn cl17-3 ; OA:= exit term:= bits(1, 2, word) =
| ab raB X ; A bits(1, 2, word) = 3;
1 ; comment now term 1 = skip 1 and term 2 = skip 2;
‘1 pa pb5 t 6 IZA ; unpack char:
‘ PS P , arn cSh 3 st=p; 1i: 1=6;
: tk 30 , g8 Sb9 ; Ri:=bits(30, 59,char) pos 9;
‘ mb ra5 , sc s ; pi= RA 10 128}
| pp (sb9) , ga 37 = part 1 of next in := R-p;
{ pa sb6 X 58,5 IRA ; old case:=58 pos 5; prelude:=true; swap;
- grn c17-1 , arn c17-2 ; STORE[UV-1]:=0; R:= exit terminators;
‘ bs p , 1t 60.5 if p+0 then case:= 60 pos 5 else
| ra ci17-1t 58.5M ; |Case:= _8'—03 5; RLO:=RT:=13
J hvn sb3 X NOC ; if' -, AN =, -, UB then begin swap; M:= 0;
H goto start end;
! { ‘ gr sb3 I0A ; Terminatorsi=exit terminators; exit term:=false false;
| pa sbb LOB ; if OB then old case:= 0;
1 hvn sb3 X IRA ; Tprelude:= false; false; swap; M:= O; goto start;
! ‘ a3: ar ral , gr (s1) ; comment
/ ali: eln -10 , tk ;5 THIS SUBROUTINE IS USED
’ ar rab NT ; BY THE CODE ABOVE F(R
tk 1 , Tk <3 H UNPACKING THE BYTES
a5t aqq 895 , hv si ;s IN M;
ab: qq 3 27 ;5 comment constant to get p-mark;
a7: nc ca, ;3 comment instruction part of terminator test;
>

a8: 659/639/1023/1023 comment mask used by: ab ra8 X;

end a end b names;

o .
_'%: read string; :
qq 4-d1.9+2.14+1.19+0.33+33.39
H
H

aq T7.9+5.14+10.19
d d=2d




[27.2.1967 read string(A,word,number)
CCRE STORE VERSION track 1]

v &

The following two tracks are
only loaded if e27 is not positive;

X

b k=d, i=1, a10, b10

set case:
bt cda 60.5 , pp 128 if R= 60 5 then p:=128;
| gr ci17-1, hv rb2 Case:=R; %OTO input;
b1: hh rbh NOB ; next: if case in then goto add case;
: (1] aq v NZA ; term: IF exit term then

begin R:= 10 os—3§- goto add case end;

input: next in;

start: if the char+p=term 1 V the char+p=term 2 then
begin R:=exit terminators; goto shift term end

arn ¢58 , hh rbh
b2: ud c37 , hs 37
b3: nclterm 1], calterm 2]

arn cl17-2 , hv rb9

We Wwo Ve “s e Vs e Vs Ve we

tk , ca O R:=R shift 4;
’ sr 1.5 DV LT iprosS 61+thenR-R-1poss
ca 63.5 , hv rb2 else If R pos 5 =63 then goto Input;

‘l nc 58.5 , ca 60.5 TF'R'pos 5= 58V R pos 0S 5 = 60 ‘then

pp O , hv rb begin p:=0; goto set case end,
hv rb2 NRA 1T prelude then goto input;
blh: ck 6 , ar cl17-1 R:=R shift &;
add case_'F"-'-P+caSe 3 ROO:=0;
ck 0 , nc (rb6) 1f old casefcase then
ga 6 , ck 6 begin 0ld case:=case; R:=R shift 6 end;

T:=1-1; case in:=R00=R0;

b5: bt 6 [i]l t -1 IOB
if i$ -1 then begin

[1] t1 -6 , hv bl shi¥t: RM:=RM shift -6; goto next end;
Xr s ck =3 store: swap; R:=R shift ~3;
ar 15.3 D R:=R + 15 pos 33
sr 5.3 D Loc if -,case In A exit term then R:=R - 5 pos 3;

Tndex:=index+1; A[index]:=R;
number:=number+1 ;

if (case in V -,exit term) A Nin then

begin 1:=1+6; swap; M:=0; goto shift end;
comment this instruction counts in b5, but
Jumps to b5+1 because it is D and V modified;

a2: gr[A(index)] t 1
arn ck2 , ar (c17 L)
gr (c17-4), sr c51
. b6: qq [o1d case] vV LOC
Ay | nva(rbs) DV X 6 LT

mm (¢37) DX := (the char+p) pos 9;
ck 10 , gr o5k char:= R shift 10}
grm c¢l7T V Lac if exit term A -,case in then UV:=0 else

exitr UVi= -1;
p:=save p; goto exit std proc;
shift term:
R4O:=R41:=1;

b8: opplsave p], hh c5

?
?
‘ b7: srn ck2 , gr c17
|
‘ b9: qq [first case] M

Ve We Vs We We We Ve e We Mo Ve W %o s we o s e Ve “e Vo We Ve W e e Ve W e Ve We e Ve Ns s Ve ‘oo

gr ro3 V NRA i1f prelude then terminators:=exit terminstors
; pan c17-1 t 58.5 1IZA "Ise begin case:= 58 pos 5; exit term:=true end;
‘ hv ribi IRA prelude:=false; false; goto term;
/‘ aq not used;
aq not used;
| Qq not used;
| aq not used;




[27.2.1967 read string(A,word,number)

J ‘ CORE STCRE VERSICN track 2]
|
|
' gt ra , s (e50) ; entry read string:
a: arn si » ps sldor] ; base array := array word + constant term - 1;
ar s2 , sr ch2 5  comment done by rel track below;
l pm 83 , gm c¢51 5  N:= length of A;
Qq -1 , hs cb ;5 rel track (-1); s:= trackplace;
, arn(c17-4), gp sb8 ; save p := p;
| hv sb7 LT if number negative then goto exit;
sr c51 1ZB ; 0OB:= N=n;
gr (c17-4) v LZ ; if number=N then number:=
hv sb7 NT else if nunbeT n not greater N then goto exit;
( arn(c17-4), ar ¢50 ; Tndex:= base arvay+number;
ck ~-10 s, g2 8a2 H
pp s 3 p:=s;
Y " pm c17-3 , hs rak H comment this code unpacks the terminator-
ck -10 , hs ra3 ;3 word in M, one byte at a time starting
\ ac ¢17-2 , hs rel ; with the right most, and generates the two
ck =10 , hs ra3 ; instructions: nc[term 11, ca[term 2];
ac pb3 , arn c17-3 ; OA:= exit term:= bits(1, 2, word) =
ab raB8 X 3 A bits(1, 2, word) = 5,
; comment now term 1 = skip 1 and term 2 = skip 2;
pa. pb5 ¢ 6 1IZA ; unpack char:
PS P , arn c5h 5 si=p; i:=
tk 30 , 8 sb9 3 R:=bits(30, 39,char) pos 9;
mb ra5 , sc sb9 ; p:=RA 10 128;
p (sb9) , ga 37 R = part 1 of next in := R-p;
E pa sb6 X 58,5 IRA ; old case:=58 pos 5; prelude: =true; swap;
grn c17-1 , arn ¢17-2 ; STORE[UV-1]:=0; R:= exit terminators;
bs p , it 60.5 ; if pjO then case:= 60 pos 5 else
pa cl17-1t 58,5M ; TCase:= 58 pos 5; RUO:=RUT:=13
hwm sb3 X NOC ; if -, DA A ~, OB then begin swap; M:= Q;
; goto start end; T
Iy gr sb3 I0A ; Terminators:=exit terminators; exit term:=false;
x| pa sbb LOB ; if OB then old case:= 0;
hvn sb3 X IRA ; Dprelude:= . falSe, Swap; M:= 0; goto start;
a3: ar ra7 , gr (s1) ; comment
ak: cln -10 , tk 2 ; THIS SUBROUTINE IS USED
ar rab NT ; BY THE CODE ABOVE FOR
tk 1 y, tk =3 H UNPACKING THE BYTES
a5: qq 895 , hv si1 s IN M;
ab: qq 3.27 3 comment constant to get p-mark;
af: nc O ; comment instruction part of terminstor test;
a8: 639/659/1023/1023 ; comment mask used by: ab ra8 X;

1o

; end a and b names;
t read string; ;

i 3
j qq d-41.9+2, 14+1, 19+0.33+33,%9 3

aq 7.9+5.14+10.19 H

d d=24 3

> ; end condition e27 positive;
| s




[27.2.1967 write integer(layout,N)]
@ b k=4, 1=11, a5, b2, d2  ;
[bits 0-9 of the first 1 words are used as digit table]
d: qq O » 8 T8 H save p := p;
qa O , pa Tbl H sign:=0;
qag 0 , tk 14 ; unpack layout:
aa 0 , mb ra2  ; R:= (R shift 14)A(10 15 11 31)
qa O , 8 clT=1 ; Uv[-1]:=b;
| aqg O , tk 10 ;
' aa O , gr cl7-2 ; uv[-2]:=4;
ga 0 , ck 10 3
ag O I0B ; 0B:= n=1;
Q@ 0 , b8 rd-1  ;
aq O » & rd2 H
qa O , g5 ralt 3
qa O , arn cl17-4 ; R:=
3
pa rbl t 32 LT ; if RO then sign:=32;
‘ ann c17-4 , t1 -39 3 RM:=abs™W; comment t1-39 to save overflow;
a: pp 13 , dl c58 3 for 1:=1,147 while M$0O do
ps sl X IZA ; “Pegin R'— :TO; M:=RM Tem 10;
ck -10 , 88 8 3 table[i]:= R shift -10; R:=0
hhn ra NZA ; end;
H for p:=13 step -1 until 1 do
artn ¢50 , t1 -39 H begin
b: hv rb2 , pp p-1 H 1T p=13 then begin
bs (ralt) , nv ra2 3 Mi=picture; 1 R°—if picture<0 then -1 else 0;
it (e17-2), bs p-1 3 goto first end;™
bs p-1 , hh ra3 ; iT table[plFOV P<d+1 V p=1 then
H “begin
a2: pa 15D V 15 LOB ; Tf-DBthen
s b1: qq [sign] , hs ¢39 3 “next out{sign); OB: =true;
pi 1.1 , 1t (e17-2) ; if p<d then
bs p s hv ra3 ; “Pegin
@ 59 , hs ¢39 “next out(59) ;
pa cl17-2 , tln 1 3 d:=0; R:=0; RM:=RM Shift 1
a3: gp cl17-1, 1t (e17-1) ; end; b:=p
bs p , hh rb ; end,
H ifT p p<b then
tin 1 , ca (ralt) ; begin Ri=0; RM:=RM shift 1;
pa (rd2) t 16 LOB ; it table[p]—O/\oB then hen table[pl:=16;
ali: qq (p0) , hs %9 ; space: next out(teble(p
d2: pa PO , bs p510 3 table[pl:=0;
a5: pp O, hh c5 ; first: if R$O then
- ; _‘B'egin
b2: hh rb 1z ; if P<13 then O else RM shift 1;
bs pl99 , hhn rek 3 goto space end
’ tln 1 , hh ral 3 end
3 end; goto exit std proc;
e ; T
‘b write integer;

aq  2.9+5.1k H
d d=a+1 ;

" 3 d-d1.9+1,14+0.19+0.29+0.33+36, 59,
|
i




, @ [27.2.1967 write, track 1]

‘ [write(layout,number,...,number) :
writetext(word) :

b bl H
b k=d, i=11 :
| B e52 ;
| a0: arn ¢35 , ga ral ;3 write:
% al: ud , hs 8 ; UA: =adr(layout) ;
pm (c30) , gm (e35)
a2: ps (e35) , ps sl ; next param: s:=last used+1;
j gs rad , arn s ; if return information then
| ck 20 , ca Lo ; “goto address expr
; gs ¢35 , hvn cl19 H
! a3: ud , hs 8 ; UA: =adr(number) ;
| qqg 1 , hs ¢b 3 call track 2
b . gp rad , pp sl 3 save p
qq 1 , hs ¢b 3 call track 3
‘ it 81 , P pe27 start address
gp rag , PP 81 3 start addr. track 2
it ra2 , pa pall return address
aq 1 , hs ¢b 3 call track 4
it 81 , pa pak2 start address
aqg =3 , hsn cb 3 call this track and clean ¢S50
ps (c35) t1 3 last used:=last used+!
: gm c¢17-3 , pp 256 3 clean working loc.; minexp:=256;
| pm (c30) , arn s 3 if floeting point number then
; arnf(c30) XV LB ; begin M:=mantissa; R:=exp? end else
| arn 28 D ; “begln M:=number; R:=28 end;
gr cl7T , gm ¢52 3 expl; x1
pan ¢33 X t509 ; exppart:=false; M:=0;
arn s-1 , g s 3 -
cl -20 , ck 20 ; unpack layout:
, ab: hv  ra7 X NO ;
) ‘ qa O , hs ¢339 ; print spaces before number:
ck 1 , hv rab ;
aT: gm cl7=-1, ck =5 3 store picture
ga c¢c30 , tk 10 H b
aB: ck -6 , g8 cl17-3 ; expprinting: h
tk 10 , ck -8 3
gr cl17-4, tk 10 3 f1
ck -6 , g ¢S50 3 d
tk 11 ITA ; TA:=p=1
ck =7 , & c51 H bE+£2
pp O Lz ; 1f bE=0 then minexp:=0
s (e17) 10 3 Si=exp2410;
a9: hv 9_ ; goto next track;

e

d al0=eB-a2, al=a3-82




[27.2.1967
allica 1 » PP 10

ca 2 » PP 100

grmm cl17-2 , pa ¢37
al2:ann c¢52 , nk ril

ps  s0 , g&r c56

hv ralB Lz

pm ¢56  , bs  s1

mkn ra25 , hh ral3

tk sl , & 56

ps 87 , Sr ra2h

mkn 320 Dv LT
al3thv rals , it 1

aqg (c17-2) t-1
allb:ps s-3 , hh ral2
al5:arm (c30) D

sr ¢50 , ga ralb

sr 1 D

st ¢17-3, it (c17-3)

bs (c17-2), hs ra20

mt ralk , it (c17-2)
alb:bs 0 , hs  ra2i
alT:arn Tal6 , ar ¢50
al8:ga 17 , ps (c17)

arn 256 D NT
al9:bs s511 , hh ra22

xr , mkn re26

ps s8-1 , hv ral9g
a20:bs (c51) , hv  ra2i

bs (c33)

stn (e51) DV t1

itn (ec17-2), pa  ¢17-3
a2l:sc  ¢37 , bs (e37)

ac c17-2 , hh S-1

ac ¢37 , arn cl17-2
a22:hh ral7 , ar c56
a23:hv O X NO

ps =1 , hh ral2
a2h:vy p51  , min (20h4)
a25:can sk09 , cm (r-410)
a26:vy 1p51 , min (s20k4)

4 a27=a23-al1

write,track 2]

if bE=1 then minexp:=10
-?'bE—2 then minexp: =100
exp10 =0;
R'—abs(x1), value to be printed =
x=x1X2Aexp2
if x1=0 then compute b1

conversion:

begin comment
y multiplication by
2A5/1o or 10/2Ak
x is converted to form
x=x2X10AH where 1>x2>.1
x2 is stored in c56 T
end conversion;

compute explO:

L1

L2:

L3:

al6:=b-d; R:=b-d-h-1;

if H>h then

“Pegin ﬁﬁf:true, goto increxplO end;
R:=-R;

if H<D-d then

“Pegin Hh'-false, 0oto decrexplO end;
Rm. L —
R:=R+d;

b1:=R

rounding:

1f B1>0 then
R:=5%.T/01;

goto roundx2

increxpiO: if HESO then goto decrexplO

if -,exppart then
-Bégin Ri=-1; bB:=1 end
else begin ht =H; R.=6-hd,

decrexplO: exp exp10:=expi0-R;~

if expl0+minexp>0 then

“begin H:=H+R; goto 1T Hh then L1 else L2 end;

expl0:=expl10+R; ﬁ‘—H goto L2;

roundx2:

R:=R+x2; M:=R; goto next track;
if overflow then go goto conversion
1+epsilon
2A3/10

.1-epsilon



[27.2.1967 write, track 3]

p:=1
1if b1<0 then
“Pegin bl1:=d;
TMi=x:=expl10:=0
end;
lead zero:=0;
i1f H>0 +then begin R:=-H; goto on end'

a28:pp (c17-4), ps (ra38)
bs (c17) , hv  ra29
e it (e50) , pa c17
! grm c52 X
ad4iqq 59 , pa 37
} a29:pa.  ra35 , bs (c17-2)
i stm c¢l17-2 , hh ra30

bsn (c33) Ri'= 1f - exppart/NTA then

sr =1 D NTA 1 else O,

bs (e17-3), ga ra35 if -, cxppart then lead zero:=Raddr;
a30:mt r-2 , ar cl17-3 on:R:i= -R+h;

if NTA then h:=Reddr else
“begin Tead zero:=h; h:=0 end;
If F1<3 then goto print l_aﬁing spaces

ga ¢cl7-3V NTA
go. ra3 , pa cl17-3
bs p509 , hv ra’3

'“* ‘ a3l:arn (e¢33) D t15 print ten and Sign:
hs s T if exppart then print ten
pp Ppl0 , arn c52 Pr=p+10; Ri=x;
! arn -480 DV NT plus
arn 32 DV minus

if p<12 then space for plus

bs p500 , ck 10 if
if p=10Ax>0 then skip sign

ca p-10 , hh ra32

‘ a%2:hs s , PP L “else print sign; sign printed:=true;
' a33:bt  (e17-3) t-1 print leading spaces:

count h
print sign if -,sign printed

hsn s7 , hv ra33
bs p509 , hv  ra3il

Ve We Ve Ve s Mo W Ve We Ve Ve Ve We Ve Ve Ve Ve Wwe Ve Be Ve Ve Ve W Mr Ve We We We Ve e e Be We e We s we e we

: a’5:bt 0 t-1 print leading zeros:
' a36:hsn S6 hv  ra35 count leading zeros
bt (ei7- 2) t-1 print digits before point:
a37:hsn sb , hv  r-l count H
arn ra3k , bs (c50) if @0 then
a38:hs O , arn ¢58 “print point
bt (c50) t-1 print decimals:
, a39:hs s2 , hh ra38 count d
y ‘ abo:ips 0 , arn c51 s:=adr.on first track; R:=bE+f2
pa ci7T V t-2 NZ exp2:=-2;
pp (salt) , hv s if R=0 then restore p, goto next param
ga ¢30 , pm 37 bi=bE; T
gm c¢52 , hh s8al0 x1:=expl0; goto expprinting
Qa not used;
la]e] not used;

s

4 eh1=al0-a28, al2=a38-228
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[27.2,1967

b:
al3:bs (c17) , hv  raly

hvn rali8
abli:it (e17-2) t1
alis:bs 0 s hvn  rab3
alib:bt  (e17) t-1
min ¢58 , tk 30
ali7:ar 16 D LZ

alB:gs ra52 , ga rasi
bs (ral9) , mt ra53
hv ra50 NT

ali9:nt 570 , aa 630
qq (ré9) , hs %9

a50tbsn p507 , arn cl17-1

a53:qq -1 \' NT
aqg O s hs c39
a51:qq [next] , hs ¢39
ac cl17-1 , ps ral3

a52:hhn [return]
e [block for write]

bab [write text]

2l: hv ra2 LZA
b1: it (e35) , pa ri
[1] ud [param], hs <8

arn (¢30) , pm (e30)
mb ri \' 174 ;
[1] qaf =1.13+1.19-1.29
hhn ra3 X NZA ;
hs 63 X
a2: arn ¢65 , ca s-4o
aga -1 , hs cb
pan (c65) X 512
arn si

s

ach:igs rab , cl 34
ck -k , ga ral
ca 10 » hvwn rab
ca 15 » hwm ral
ca 63 , it 1

alb: xrn[out] , hs c39

a5: qq (e35) Vv 1 1z

: ps[save s], hh ra3

hv ¢19

.
s
)
)
.
2
2
)
b4
.
2
>
s
.
L4
ps 81 3
b4
.
,
.
s
.
2
-
s
.
b4
.
L4
)
k)
L
b4

aq
& ) H

d b1=bl1-b
twrite,

qq d-a1.9+4.14+0,19+ 0. 29+5 33+4l, 39

aq b,9+5,14
d d=d+3
?ﬁrltetext,

write (track 4), writetext]

if b1<0 then output space;
output decimals: count H
if H<O then output 0
count b1
next digit to R
zero instead of space
returni=s; next:= Raddr;
if RO = bit (0, case) then
“begin
case:= 630-case;
next out (case) end;
R:=0; if P<5b then R:= picture;
if RO =1 then
" next out (0);
next out (next);
pPilcture:= picture+R; s:= first entry;
R:i= 0; go right (return);

we We Wwe Wi we e
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next word: if drum string then &oto drum word;

write text:

take formal(text param);
M:= value;
drum string := value A mask =
if -, drum string then
begin Ri=M; M:=0; to write it end,
R:= M; get track (stringga-écr),

; drum word:

1f last word then get rel track (-1);
priority for current track:= -512; M:= 03
R:= string word; s:= s+1; save s:= 83

; write it: RM:= RM shift 34;

R:= R shift -k; out:= Raddr;
if out=10 hen goto exit;
If out=15 Then n goto next word;
If out=63 Then out:=6h;
Ri=M; M:=03 mext out(out),
1f R+o then
begin S:=save s; goto write it;
lastused: =lastused+1; | goto addr expr;
end writetext;
not used;

end drumblock;

e e Ve we W e

qq d-d1.9+1.144+0.19+b1.29+2, 33+40. 39,

aa  11.9
d d=d+1

iafo]

e “e We e



[27.2.1967 cos, sin and sqrt]

[cos(x), sin(x) - algorithm as described in TRIG-2 -

; sqrt(x) - Newton iteration)
W}. b b1

3
b k=4, i=11, al2 H
2
a: aq -1 VX ITA ; cos:cos:=true; skip next;
! al:qqg X ITA ; sin:cos:=false;
ga rl H
bs X t-16 1f arg<eA(-15)Aargi0 then
| a&f raB , hv rab ; “begin
a2:arnf c¢53 LTA ; small: if cos then RF:=1;
i a>:grf c17 , hh 5 ; out: UV:=RF; goto exit std proc;
H end;
alt:hv  ra2 LZ ; 1T RF=0 then goto small;
tkf 10 3 Ri=modulus(RF) 5
ar 128 D LTA ; if -,cos then R:=R+0,25;
tk 2 , & ¢50 3 TiElR; T
m  ¢c50 , pt rab ; M:=t; abT:=0;
pt rab t-3 NO ; if overflow then a6T:=-3;
srn 256 D ; Rt=-0.5; —
W . mk ¢50 » &  ¢51 H w:=t4\2-0.5;
pan ri tag ; R:=0;
i a5tar 10 X t1 3 for i:=6 step -1 until 0 do
{ arn c50 V IA ; “Re=(R+a[TT)Xw; =
mkn ¢51 » hv  ra$S H
ab:mk 50 L, mt r 3 R:=t+rxR;
nk{ O , grf 17 3 RF:=R;
hh c¢5 H goto exit std proc;
27:1023/1022/ 205/ 680 ; al[5]=-0,000 003 431 618;
o/ 719/ 525/ 728 ; all]= 0.000 151 659 755;
1021/ 181/ U4/ 1ko 3 a[3]=-0.00k 369 728 013;
37/ 335/ 871/ 857 ; al2]= 0.072 906 210 T715;
732/ 319/ 201/ 597 ; a[1]=-0.569 703 680 308;
136/ €05/ 921/ 102a 3 a[0]= 0,267 162 131 329g;
aB: 2/ Loz2/ 126/ 852 3 oxpi;

d a9=aT-a5-1

d b=al-a
a10:grf c17 , grf e51 3 Sqrt:UVi=x; work:=x;
, hh ¢5 Lz ; if x=0 then goto RS;
| @ pa ral2 VX NT ; IT x>0 Then ai12:=0
pt clo-7, hs 27 3 “else alarm(<d<sqrt});
tk -1 , ga c51 3 work:=entier(exponent(x)/2);
alliarnf ¢17 , dkf c51 H for 1:=1 step 1 until 5 do
arf ¢51 X 5 ~ work: =(TV/vork¥work) /25
sr 1 DX ;
al2:bt 0 t-128
grf ¢17 , hh ¢5 3 UV:=work; goto RS;
grf ¢51 , hv  rali ; R
d b1=a10-a0 H
e ;
H
t cos; 5
qq 4-d1.9+1,14+0,19+ 0.29+0.33+34,39;
i qQq 3.9 3
t sin; 3
Qq 4-d1.9+1,1440.19+ b.29+0.33+3k,39;
aa 3.9 3
t sqgrt; H
‘ qq d-a1.9+1,154+0,19+h1 .29+0.33+2,39;
qa 3.9 ;
b
H

S
3 a=1a




[7.3.1967

[arctan(x): the method is that
page 40, supplemented close to

a modified Taylor expansion]

b b1
b k=d, 1i=11, a1
b: hh rak

grf c17

X
ga. ra VX
srnf ¢53 , hv  rai
a: bs O t-8
hv  Ta2
mkf ¢c17 , mkf c17
mkf ra9 , arf ci17
grf ¢17T , hh ¢5

al: dkf c17 , 1t ali
a2: pa 1ra’
ga ra s tkf 9
gr c¢52 , snn c52
pm 128 D X
mk rab , gr cl17

sr 256 D

an ¢52 , tk -1

dk ci7

gr el7 X

mm el7  , gr  e51

ban i t5

ar 10 X t1

mkn cl7 V

mkn c51 s hv  r-2
ad: ar 10 , mt ras
ali: nkf 17 , grf c17
a5: hh c5

1/ 8/ 730/ 199
1021/ 305/ 10/ T4o

5/ 189/ 815/ 7ok
1014/ 216/ 81/ su7
19/1000/ 777/ 190
975/ 496/ 3/ 821
212/ 79/ 204/ 983
ab: 917/ 984/ Log/ 515
al: 722/ 416/ 896/ 819
aB: 100/ 543/ 725/ 68
a9: £ -0.333 306

bl: tk -29
hh c5

s 8 ¢l17

4 al0=aB-a3, all=a7-a3
e

_f; arctan;

tall

1z

LT

arctan, sign]

described by Lance in Numerical Methods
the origin by the two first terms of

3
3
.
s
.
)
.
b4
.
.
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E
.
.
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.
s
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.
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.
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.
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.
i
.
b4
.
s
.
3

if arg =0 then goto out
UV:=arg;

_ii‘ exponent>0 then

begin RF:=-1;"goto big arg end;
1T exponent>-8 then -
Tgoto compute
UVi=Cargh3x0.333306+arg;

goto exit std proc

big arg:

base:=-3xpi/16; arg:=-1/arg;

compute: base:=pi/16;

out:

a:=sign(arg) ;
work1:=arg/2;

UV:=0.25+(sqrt(2) -1) /ixabs(arg) ;

UV:=(UV-0.5+abs(arg) /2) /2xuv;
work2:=UV/f\2;

R: =UVxpolynomium;

R:=(base+R)xsign(a) ;

UV:=2xR;

goto exit std proc

al13]= 0.001 969 T43 882
a[11]=-0,005 277 613 694

al9] = 0.010 127 633 264

a[7] =-0.019 119 110 826

al5] = 0.0%9 018 171 254

a[3] =-0.094 757 072 966

a[1] = 0.4k 213 562 309
-(sqrt(2)-1) /2=-0.207 106 781 184
-3xpi/16 = -0,589 OL8 622 548
pi/16 = 0,196 349 s4o 849
modified Taylor coefficient

sign: sign:=if argument<O then -1

qq d-d1.9+1.14+0,19+0.29+0.33+ 3k, 39

aq 3.9
d b1=bl-b
t sign;

qq d-d1.9+1.14+0.19+b1,29+0,33+33 . 39

aq 3.9
e

d d=1d

else if argument>0 thehl 1 else O;
goto exit std proc;
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[31.8.1967

b k=d,1=11,al,e

al:

a3:
alt:

e

% Ing
Qg d-

aq
d d=1
B

tk 9 v NT
pt ch9-6 , ns c27
gr c¢50 VX NZ
arnf ra2 , hv ra
ga ral , gmn c51
arn rab , ac 50
sr c51 , dk ¢50
gr ¢50 X

mkn c50 s 8r c51
it ralb , pan ri

ar O Xt 1
mkn ¢c50 V LA
mkn c51 s hv -2
ar ral X

mkn ra3

nkf 9

grf ¢17 , hh ec5
aq [exp2] t 512
ag 165 t 512
354/912/766 /1001
181/ 19/819/254
1023/579/325/663
1023/433/591 /509
1023/ 39/118/823
1021/117/369 /224

d1.9+1.14+34,39

3.9
d

a
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.
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.
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.
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.
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.
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3
.
2
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3

ee We we Wus Be

entry 1In(x):

in]

if w>0 then w:=mantissa(x)/u

else alarm;

IT w40 then z:=w
else begin 1n:= -2}166; goto exit end;
exp2: =exponent(x) XA -9) ¥2A(-10); —
z:=s8qrt(2) /-vw)/

sqrt(2) /b+w) ;

z2:=zA2;

R:=0;

for k:= a[7],a[5],al3] do

R:=(R+k) Xz2;

In:= ((R+a[1]xz+exp2)

Xin(2)

x2A9 ;

exlt: goto exit std proc;

1n(2)
sqrt(2) /b
al7]
al5]
al3]
al1]

0.6931 4718 056)
0.3535 5339 059)
~0.43k2 5575 1292x2A(-9))
0.5765 8334 2056x%2A(-9))
-0.9618 0076 2286x2A(-9))
-2.8853 9007 2738x2A(-9))

LI I



[h.3.1967 exp, checksum]

l Bbl
K | B k=d, i=11, a9 ;

b: grf c17 V
arnf e¢53 , hv ra2
annf ¢17 , srf ral
hv ra3 NT
arnf c17 X
ga ra , mln rab

e

=}
N

exp: UVi=x;
if x=0 then RF:=1; goto out H
Ri=abs(X]-511x1n(2)3
if R0 then goto large;
ROM:=x/Tn(2);
al:=entier(ROM) ;

a: t1 0 t3
ga ral , 1 10
cl -2 R:=(R9M-a1) /2;

sr 128 DX
gm ¢c17 , mkn cl17
pm 364 DX
mk  ra7l s &7 c51
gr ¢52 , arn rab
mk ra8 X
mkn c¢17 , sc ¢52

M:=R-0.25;

UV:i=M; R:=UVA2;
R:=0.75; M:=UVA2;
work1:=0,75X( 1+bXUVA2) ;

work2: =work1-0.75%( axXUV+exXUVA3) ;

ar ¢51 X
‘ mln ra9 , dl ce52 R:=work1/work2/sqrt(2) ;
al:inkf O 11 RF: =Rx2A(82+1) ;
a2:grf ¢17 , hh c5 out:goto exit std proc;
aB:amf 017 large:
hvwn r-2 X T if arg<0 then RF:=0; goto out;

If arg>0 then alarm({Zexpd);
Siixin(2)"

log base2(e) /2;

0.75%a=0.519 860 384 ULi;
0.75%b=0.14% 099 511 27;
0.75%c=0.016 626 132 08;
sqrt(2) /2=0.707 106 781 186;

pt cho-8 , hs c27
ali:£ 354,1982
a5: 369/ 337/ 869/ 174
ab: 266/ 172/ 574/ 725
e7: 73/ 797/ 660/ 37
a8: 8/ 524/ 902/ T10
a9: 362/ 39/ 614/ 509

bl:pmm 1023 X
cl -20 , gr c17
artn ¢50 , ¢k 20
gr 1023 , hh c5

Ve Mo Ws We Y We Yo e e e Ve s We Ve e e e Ve We e We Ve W we ‘e Vs we Ve e

checksum: M:=0;
checksum: =loc(1023) shift -20A(20-1) ;
loc(1023) :=saveR shift 20;

—— . e

§9to exit std proc;

s Ve e e

6 qq 3 not used;
qa ; not used;
! aq 3 not used;
] aq 3 not used;
f aqa 3 not used;
qa ; not used;
aq 3 not used;
e 3 end drumblock;
d b1=bl-b 5
( 1 exp; 3
, qq d-d1.9+1.14+0.19+ 0.29+0.33+3k4,39;
| @ 3.9 3

j t checksum; H
N aq 4-d1.9+1. 1440, 19+b1.29+0.33+33,39;
aq 2,9

e

4 d=a+1

X g
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[25,3.7967 put(A, Area,place)
get(A, Area,place)

BUFFER VERSIMN

DISC VERSION, track 1]

® b e2

d e2=0
<218, e2=1>
<-e18,e2=1>

we e ws we

<e27, [BUFFER VERSION, DISC VERSION track 1]
b k=d,1=1,a7,b3 comment only loaded if e27 is positive;

—r———

’

o} er A IPB ; entry get: get blocks:= =true; goto drum;

mn ¥b3 IPB ; entry put: get blocks:=faise;
el: gt ra X 3 drum: dor:=Rincr; suep;”

gb ¢17-3, ps (c50) ; 1f (-,get blocks A bit(5,Area)=0)
b2: nc 127 , hv rak ; "V bits(0,2,Area)#0 then alarm;
a: arn si , ps sldor]; e

ar 82 s &r ¢17 H UV:=arrayword+constant term;

arn s3 , ud bl : M:=length of A -1;

arn 83 , Sr ra5 if length of A less Lo then

dln ra5 VX NT alarm T

pt ch9-11, hs c27 else tracks:=M:L0;

‘ ar ck2 , gr el17-2 Temainder:=M ﬂ@';l, 4o +1;

M:=Aresa;

gn cl7-1 , pm e17-3
reserve trackplace(1);

arn ck2 , hs <63

ps sl s 83 ¢17 part 1 of UV:=trackplaceti;

ge rad , tin 7 start:=trackplace+1;

arn c17= , ud 1ro1 TA:=(place-1) less 0; swap;

tl -23 ; ST c17-1 TB:=(no of tracks in area-tracks
sr cl7-b ITB -place) less 0;

if NTC then part 2 of UV:=Lo

else alarm;

M:=first track in ares+place-1;

s:=address of remainder; comment now UV holds
the parameterword for the Instructions il/us;

pt c17 V LO NTC
ab: pt chg-11, ns e27

tln 16 , ar cl7-h

ps el7-2 , udl rbil

We e e We e Ve Ur Wwe we Yo Lo We e Wwe Ve e Ve e e e o e Wr Wwe e \

dn rab , ar x»eb group: =M: 960+960,
ck -10 , 82 T8l track:=M mod 960;
cl =10 s &a ral R:=tracks; comment tracks to be transferred-1;
m ¢l y ara ¢17-1 M:=UV; qomment paremeterword for il/us,
next tracki "
, al: is [track], ca s-960 if track=960 then
‘9 73 ral it 1 begjn track: =O; group:=group+l end;
a2: vk [group] vk (ra1) sélect(group) ; select(track); -’
bl: sr ch2 X ITA R:=R-1; TA:=R less 0; swap;
23: 1k [start]v NEB if get blocks then from drum(track,start)
il o© , <k (ra3) eise begin i1(R]; to drum(track, start) end;
| vi (ral) , us 0 wait drum; us(R);
ar s , PS rab R'=P+cell[S] s:=address of Lo;
hv (rai) X D1 uTA if -,TA then begin track:=track+l; swap;

goto next track end; value: =0;
grm c¢l1f7 , hh c5 UV:=0; goto exit std proc;
a5: qq 40.39
ab: qq 960,39
b3: qgf 111

30 s We Ve W We Ms Ve Ws e W

E
<-e2+1 3 only loaded if rot disec
u put;
; Qq d=31.9+ 1.14+1,29+0.3%+33, 59 H
iii aq 2.9+2,11+10,19 3
L get; ;
qq d-d1.9+ 1.1440.29+0.33+33.39 ;
a 2,9+2.14410.19 3

a
4 d=1d 3




[25.8.1967 put(A,Area, place)
get(A, Area,place)
CORE STCRE VERSION]

<-e27+1 [CORE STORE VERSION]
b k=d,i=10,a7,bl,e ; comment only loaded if e27 is O or negative;
T pm 127 DVX IZA ; entry get: put tracks:=false; goto test;

pmn 111 D X IZA ; entry put: put tracks:=true;

2
3
3
ab c¢17=3, ps (c50) ; test:
nc 127 , hv rak 1f (put tracks A bit(5,Area)=0)
arn ¢50 , gt ra ; TV bits(0,2,Area)$0 then alarm; dor:=part 1 save R;
a: arn si , ps s[dor]; put tracks:= R40;
ar 82 ; ¢k =10 start:=arrayword+constant term;
ga re s Pm 83 :=length of A;

Ri=length of A -1; swap;

arn s3 > ud rbil
1f R less 4O then

e: ps [start], sr ras

dln ra5 VX NT alarm
pt cl9-11, hs c27 else begin R:=M mod L4O; M:=M:40 end;
ar ch2 , ck -10 Tem: =R+1; - -
ga ra3 , gm cl17-1 tracks:=M;

M:=Area;

‘i pm el7=3, tln 7
arn c17-4 , ud rb1
tl -23 , sr ci7-1
sr cl17-b4 ITB
tln 16V NTC

ak: pt ch9-11, hs c27
ar cl17-4 , ud rb1
din rab , ar r&b
¢k -10 s €8 Tra2
cl -0 » ga ral
arn cl17-1

TA:=(place-1) less O; swap;

TB:=(no of trecks in area-tracks
-place) less 0;

if NTC then Ri=first track in ares

else alarm;

M:=R+place-1;

group:=NE960+960;

track:=M mod 960;

R:=tracks; comment no of tracks to be transferred-1;
next treck:

if track=960 then

Tbegin track:=0; group:=group+! end;

select(group) ; select(track); —

al: is [track],ca s-960
3 pa ral , it 1
a2: vk [groupl, vk (rat)

Ve Me Mo W Ye Ve e we e o We We s we we Ve Vs e e e e we e

sk s v NZA if put tracks then to drum(track,start)
ik s else from drum(track,start);
a3: ps s[rem], vk (ral) start:=start+rem; wait drum;
bl: sr ch2 X ITA R:=R-1; TA:=R less 0; swap;
ﬁ pa ra3 X Lo rem:=U0; swap;
hv (ral) D 1 NTA if -,TA then begin track:=track+i;

g0to next track end; value:=0;
grn c17T , hh ¢S UV:=0; goto exit std proe;
a5: qq L40.39
ab: gq 960.39

Mo Ve e we we Ve Ve e ‘oo s Ve Ve e Lo

qq not used;
qq not used;
aq not used;
e
t put;

aq d-d1.9+ 1.14+1.29+0.33+33, 39
aq 2.9+ 2.14+10.19

o e e

t get;
qq d-d1.9+ 1.14+0.29+0,33+33, 39
aq 2.9+ 2,14+10.19

‘ii 4 d=14

>

e o ‘oo

\ee

end CORE STORE VERSION

wse




[25.8,1967

<e2, [DISC VERSICN track 2]
b k=4,1=10,a9,b2

a.

a5:

al:
al2:
a’:

al:

b:
bl:
b2:
e

m
pm
ps
dqa
ca
xr
hv
pm
ar
ar
arn
Pa
pt
dln
Dm
tln
sr
arn
hv
tk
ac
ck
tin
Pm
tin
hv
srn
ar
cln
mt
il
qaf
ar
arn
il
hwn
hh

aq
aq
aq

d d=d-1

t put;

qq d-d1.9+2,14+1,19+1,29+33,39

aq

ra3 , hh ra
ra8 , gt ra2
(e50) X -12h IPB
[unit] , ab c17-3
255 , hh ral
-1 s, hs ¢cb6
sel , Srn rb2
s125 , ps sl[dor]
s127 X ITA
s126 , gr cl17-1
s127 , sr cho
c17-1 X V e18 NTA
chg-11, hs c27
rb s &r ¢50
cl7-3, t1 7

16 , 8r ¢50
c1T-b , ea ©
el7-b , sr ch2
rak LT
18 , Pt ¢17=1
c17=1, tin &4

-10 , &8 rab5
30 s ac  ci17-1
e3> , tl 9

15 , ST 36
2¢20 LZ
s127 , ps (ra5)
rb X ITA
-10 NTA
ra7 , ar e17-1
s v NPB
111, us s16
rbl , gr cl17=1
1e36 , i1 s16

0 , can{el17)
rab X LTA
c5

e18.39
1.21+e18.39

Lo,39

2.9+2.14+10.19

t get;

Qq d-d1.9+2.14+1.19+0.29+33,39

Qa

d
>
e
s

2.9+2.14+10.19

d=2d4

3 com
; en
; en
; T

put(A, Area,place)
get(A, Area, place)
DISC VERSION, track 2]

omment only loaded if e1840;

cry "get: gzet blocks: true, goto T
try put: get blocks:=false;
dor:=Rincr; swvap; saxgmfr-p,

if (-,get blocks A bit(5,Area)=O)
"V pits(0,2,Area)d1 then

begin swap; rel traclT'fT,

porameterword: =
arrayword + constant term;
if array length > 40 then
part 1 of parameferword i= block length
else alarm;
SESEks := (array length - 1):block length;
R := bits(7,23,Area)
- blocks ~ place;
if R >0 A place >0 then
R™:= Dlace - 1
else alarm; part 2 of paremeterword := 0;
paremeterword := parameterword
+ R pos 21
+ bits(28,39,Area) pos 21;
unit := bits(2h,27,Area);
i1f last used in buffer
= lower buf limit then alarm array
else R := -array lengih; M:=0;

R t= R + block length; swap;

ifM>0 then R := M shift -10;

R := parameterword - R;

1f get blocks then il\unit R)

Eelse uS(unit+1g:R),

Parameterword :=

R+ 1 pos 21 + block length;

UV := staiusword,

1f part 1 of statusword = 0 A M < 0 then
begin R := 0; swap; 8010 next block enc end,
p:= save p; goto exit std proc;

constant used by alt+1;

constant used by e8+1;

constant used by ai;

s e e

B e we

H
s end DISC VERSI(N

.
>




[31.8,1967 | where, cancel, reserve

b e3

B k=d, i=10, a59, b11

S c21

cs

dummy reading of search]

common core block
common drxum block
block for search, only read in to define names

e e g

qql free word] 3

qqlfree word 1] ;

qal area word] ;

qqlarea word 1] ;
5 comment found = NZA;
>

cl: pm c18 DX IZA ; search: Raddr:= addr free word - 1; found:= f;
c2: pm rcl2 , ga rcl7T ; get free: M:= catalog start; iparam:= Raddr;
c3: ga rc6 , pa reB ; select: mode:= Raddr; reltrack:= 0;
dln reil , ar reil ; group:=M : 960 + 960,
ck -10 , ga re5 ; track:= M mod 960;
cln =10 , ga rch
cl:  1is [track], can s-960; select track: if track = 960 then
pa rch , it 1 5 begin track:= 0; group:= group + 1 end;
c5: vk [groupl, vk (rch) ; Walt track: vk(track),
c6: can[mode] , hr s ;5 1f mode = O then return
; read track end sum:
c¢7: 1k [place0], 1t 1 3 to core (place 0); reltr:= reltr + 1;
cB: qq [reltr], arn rec7 ; sum track: isum:= iword:= place 0;
ga rc9 , ga rci5 ;
vk (re5) , vkn(red) ;  group vk(group); vk(track); Ri= 0;
c9: ar [isum] IPC ; sumit: R:= set PC (store[isum]),
ar 2 D LA ; if LA then Ri= R + 2 bos 9;
c10: sr -1 [see ¢19-1]D IB; IF LB Then R:=R + ] pos 9;
ar (re8) DVX Lc ; 1If -, ITT then
hv (re9) Dt 1 5 begin 1Stmi= isum + 1; goto sumit end;
cl11: qq XVDN [=960.39] 5 R:=R + reltr pos 9; R0O:= KO3
c12: qqlk[catalog start].39; if R = 0 then
hv (re15) Dt -1 LZ ; ~ begin iword:= iword - 1; o get word end;
sc (re9) , pm rcl3 ; storelisum]l:= store[isum] - R; M:= 1pos 9 + noise;
c13: hr si[see 1-1] X IPB ; test end: if LPB then begin swap, return end;
cih: gp re19 , pa re20 ; cont search: itext:= p; 5 equal:= t;
c15: pmn[iword]Xt 1 IPC ; get word: iword:=iword+l; M:= 0;
; R:= setPC(store[iword]);
c16: hv (reld) Dt 1 IC ; next track: test for last word on track;
hr s1 X NZA ; if LC then begin track:= track + 1;
; goto select track end;
c17: gr r[iperem]Vt 1 LA ; IF found then begin Swep; return end;
c18=c-1¢17 ; If LA then areaword: store[iparsm:=iparam+i]:=
pe rcl7 V2c18 LT ; IFf LA VNT then nottext:
pm rciO , hv rei13 ; begin M:= -7.9+noise; goto test end end;
c19: sr [inamelt 1 3 1lparem:= addr area -~ 1; iname:= ineme T 1
pa rc20 t 512 NZ ; Ri:=R - store[ineme]; if R + O then equal:=
hv reils NPB ; 1f NPB then not last text word: fo get word,
c20: pi [equal, f=512]t 511; Tound:= equal; goto cont search,
c21: qq e18.2+1.5 , hvrelk;

[mask for test cencel allowed, used by cancell

[Define relative addresses in look up]
al=c2-cl, a2=c3-cl, ad=cl-c1, alb=cB-c1, aS=cil-c1, bl=clh-cl, b2= c5-cl1 ;
b3=cb-cl, bll-—c'?-c1, b5-c8-c1, bb=c9-c1, b7—c15-cl, b8-c19-c1 b9=c21-cl;

e [search] 3




[31.8.1967

1=1.40

Ea?C])' qql0.19+1.39f[ see al3]

qq39.19+1.

39

oo Ve s e

where, cancel, reserve, 1. track

overwrite search
constants

common part, entries)

(2] qq -1.13+1.19-1.29
k el: hvn rait 3 cancel: entry:= 0; goto common;
e2: arn 1 v 3 reserve: entry:= 1; goto common;
’ e3: arn -1 D ; where: entry:= -1; goto common;
! all: gr (e35) t -1 ; common:
' aq 14 , hs o7 ; block entry (12) locals block level: (1);
hv el , hh c¢c-2 3
hh (¢38) , arn ¢35 1= 23 Usage of stack:
gr p-1 5 wli] MA:= 0; wl1]: last used:
grn(p-1) Vt 1 MA ;  goto get text; cencel: qq O
3 resexrve: value length
w ‘ al2: pa c30 Vt 50 LZA ; next word: where: addr of area
3 1if drum str then w(2]: qg,
[ ud p3 , hs 8 ;  UA:= addr(SaveR) else w[3]: first string word
- arn(c30) , mb r2al0 ; get text: format(str descr); ...
mm (e30) X IZA ; drum str:=valueAmask=0; w(1]: last string word
hv ralldh X NZA ; M:= value; cee
5 if drum str then w[12]: address of w[i]
pm c23 ;3 Ybegin R:=M; Mi=Track; sr: p: block inf 1]
213: mt ral0 , hs ¢63 ; ‘marks:= O1; get track(R); p+i: - - 2
arn(c30) , sr r1al0 ; R:= description of pt2: entry
ar rall LT ; next word of string; p+3: str deser
gn c23 , pm sl 3 track:= M; M: string word; p+h:
[ qg O , hs cb6 ; get rel track (0); cancel: return inf
H comment to set track place reserve: length descr
alh: gm (p-1) Xt 1 M ; =&nd do save R:=R end; where: area deser
t1 -6 , 1s (p-1) ; t:=1 + 1; wli] M:=TN; P+5: outside level or
it s-510, bs p=512 ; if 1 <11 A string return inf,
ca «1 , hv ral2 ; 7 continued then goto next word;
b @ nen(p2) ;5 if entry + cancel then
ud ph , hs c8 3  begin formal(second parsmeter)
bs (p2) , arn(c30) ; T entry = reserve then R:= value end
l qq 1 , hs cb6 ;3 else R:= 0; -
gs rblo , 1t 1 ;3 W[1]:=R; get rel track (1);
qq (p2) , hs cb 3 addr of next track:= s; entry:= entry + 1;
gr (¢35) , pp s1 ;3 get rel track (entry); p:= addr of the
arn cb2 , hs 63 called track; get place(1);
b10: hvlnext track] t 1 ;5 goto next track;
qq ; fill
aq ;
aq ;
aq ;

define relative
entries

d el=el-al0, e2=e2-a10 H
d e’=e3-a10 H




[31.8.1967 where, cancel, reserve 2, track
’ common part, continued]

a20: gp b1l , pp 81 3 common part continued: set addr of next track;
arn ra28 , hs c¢63 ; p:= addr of working area;
vk 960 , can(cbl) ; get place with rel (2, 5);
arn ra2k , hv ra2! ; if no search track then
vk (cbl) , 1k s-=b ; T begin Raddr:= 1; goto after search end
vk (c6l4) , gp sbb ; from drum (search track, track place)s
pp (e35) 3 set address of work ares in search;
r Pl , &rn s=2 H p:= address of string:= last used + 1;
hs =8 H ares word:= O; search;

a21: bs (p13) , hh ra22 after search:

hv ra26 NZ if entry = where then

pp (e-1) , arn s-2 " begin if not found ‘then goto exit 1;

hv rh X NZ DPi= Sr; M:= ares word;

stn ¢31  , tk 16 1f M = 0 then

ar s-h M:= free word - used in top of free pos 23

+ 1 pos 53
store formel ( M ) in: (area); Ri= 0
if area 1s not reserved in free then

. DX
“‘ (4] i§ p)+ hs c2k

2

aq (e35) , em (c30)

cln Lk goto exit 1;
hvn ra2b - NO goto exit;
end

a22h:hvn re27 , it 1 else 1f entry = cancel then
bs (p13) , hh ra23 begin

g PP S p = addr of search;

[-1] hv ra26 NZ search end entry: if R # O then goto exit 2;
ps r-2 IQB set return(search end entry); LGB := LB;
qa X NA if -,ares word then swap;
hv pb7 NZ IT R 4 0 then goto get word;

t a23h: goto cancel 2

b11: hv [next track],pepl3 en

hv ra25 NT rese-rVe' 1: entry:= 0;

if -, found A string correct terminated then
TTgoto reserve 2;
Raddri= if found then 2 else
if caterror then 5 i 5 els T go*l:o exlt;
exit 1: Raddr:= Z;
exit: p:= sr;
s:=p + (1f entry = cancel then 4 else 5);
= Reddr;
goto exit func with value in M;

arn(pl0) , t1 -6
ca =6 , hv (rb11)
a2li: srn 1 [see 3a20] D V
V& e25: am 5 DV NZ
a26: ar 2 D
827: pp (c-1) , ps PS5
bs (p2) , ps
tl -69 , hh c21

We e Ve Vs we W We VS Ve e we Yo W e s We ‘oo e e s W Ve We Yo W We s s s e Ve Ve

a28: qq 5.19+2,39 constent for get place.
qq ; fill
qq ;




[31.8.1967 where, cancel, reserve, 3., track
cancel 2]

cancel 2: 1if area word does not say
reserved in free then
begin R:= 0; goto exit 1 end; LA:= t;

829: arn p-2 , mb ra30
nc (pb9) , hhn reko

H
H
4
hs 1ra38 LA ; while LK do back up;
hs ra3’6 NA ; Wwnlle NA do clear back up;
hs ra36 LA ; wnile LA do clear back up;
hs ra36 L7 ; While R =0 do clear back up;
hs ra33 IZA ; Tound:= t; sum and write;
830: qq 976[see r-Tl,hs p ; search; comment to end of catalog;
hh rali0o NT ; 1if cat error tThen goto exit 1; comment now NA;
a31: hs ra38 NA skip to area: while NA do backup;
hs ra37 LA while LA do Set area;
arn p-2 , tk & 1T blt (3, area word) = 1 then
tk 2 ' NT “R:= free word 1
arn p-3 , hv ra32 else if bit (5, area word) = O then
hv ra3l NT g0to skip to area

else R:= areaword + bits(8, 23, areaword);
free word:= free word - R; set return (exit);
adjust free: found:= t; get free;
R:= bits(24, 39, free word);
store[place 0]:= store[place 0] +
R pos 23 - R;

ck -22 , ar p-2
a32: sc p-4 , ps ralo
ns pal 174
arn p-4 , tk 24
ck -8 , ac (pol)
ck -16 , sc (pbl)

we We Vs e We e We Ve s Ve Ve Vo

sum and write: sum track;
to drum (place 0); R:= 0;
wailt track; return;
get previous track: found:= t; sum end write;
track:= track - 1;
if track = -1 then

a33: hs pal
sk (pbl4) , vk (pbs5)
hrn si

a’l: hs ra33 IZA
arn(pbl) Dt -1 M
ca =1 , ac pb2

- pa pbl t 959 NB “begin group:= group - 1; track:= 959 end;
{1 835: nt 2[see ali0], qa(pb5) rel track:= rel track - 1;
hs pa3 select track and read it;

We e Ve W e Ve e s We e

arn pb6 , hh ra39 iword:= isum; goto get word;

; clear back up: store[iword] MQB:= O;
3 goto back up;

; sel area back up: area word:= R;

a36: grn(pb7) V MQB
a>7: gr p-2
838: arn pb7 , ca (pbh)

i a39h:hv ra34k , ga pbT
pu (Db7) Xt -1

; back up: if iword = place O then

3 goto get previous track;

; get word: iword:= iword - 1; R:= store[iword];
H return same;

;3 exit 1: Raddr:= Raddr + 23

; exit: p:= display[-1]; s:= p+h;

; {= Raddr; goto exit func with value in M;

giioh:hr s[not s1], ar ra3s

pp (c=1) , ps
tl -69 , hh e21

qq ; fill




t [31.8.1967 where, cancel, reserve 4, track
“ reserve 2]
ali5: srn(c35) , pm s-b ; reserve 2:
hvn ras55 NT 1f length < 0 then begin R:= 0; goto exit 1 end
tk 16 , ar (e35) ; Mi= free word;
ac s-b4 tln 7 H free word:= free word - length pos 23 + length;
tln 16 , sr (e35) ; if length part (M) < length + used in top of free
al6: qq 3[see a55], sr ¢31 ; ™ then begin R:= 0; goto exit 1 end;
hvn ras55 T ; R:= new area word:=
arn{c35) , t1 16 3 length pos 23 + first block part (M) +
ar (sb9) D IZC ; reserved in free bits;
PP S , hs ra8 ; p:= address of search; store RMA;
al7: hsn ras0 X IZB ; loop fill: fill:= t; M:= O; store M MB;
hv ral7 NZ ; i1fR 40 then goto loop fill;
arn ri , hs pal ; Raddr:= not zero; get free;
arn p=b , gr (pbl) ; store [place 0]:= free word;
ps ra55 , hv ra52 ; set return (exit); goto sum and write;
Mf- ‘ ali8: gr (pb7) V MA ; store R MA: store[iword] MA:= R; goto testit;
alig: gm (pb7) MPC ; store M: store[iword] MPC:I= M;
hs ra51 ; testit: test track; 165% used:= last used + 13
{ arn(e35) t 1 IPC'; M:= Ri= set PC(store[last used]);
t1 -6, pm (e35) ; 1if bits(0, 3, R) # string termination then
nec -6 , hv ral9 ; T goto store M;
a50: gm (pb7) MB ; store M MB: store[iword] MB:= M;
a51: pm(pb7) DXt 1 ; test track: iword:= iword + 1;
nc (pb6) , hr s1 ; if iword % isum then return;
{ grn(pb6) MC ; Store[isum] MC:="0;
hv rab2 LZB ; if -, fill A nunmber of catalog tracks = rel tr
f arn p-3 , tk -2 3 t.hen begin R:= 0; goto exit 2 end;
ca (pb5) , hhn ra55 ;
a52: hs pal 3 sum and write: sum track;
sk (pb4) , pa Pb3 ; to drum(place 0); mode := 0;
a53: it 1[see a55], qa(pb5); rel tri= rel tr + 1;
N‘ & hv (pb1) Dt 1 3 track:= track + 1; goto select track;
a55: ar ra53 , ar rakb ; exit 1: Raddr:= Raddr + 1; exit 2: Raddr:= Raddr + 3;
t p (e-1) , ps p5 ; exit: pi=sr; si=p + 5
: tl -69 , hh c21 ; M:= Raddr; goto exit func with value in M;
qq ; fil1 B
Qq
QqQ ;
aq
aq
4 a59=170 H
859: [check tracks] ;
e [reserve, cancel, wherel
R




“ [31.8.1967 vhere, reserve, cancel
descriptions]

twhere; H
qq d-d1.9+2.14+e3,29+2.33+37.39 ;
aq T7.9+11.14 H
Ereserve; H
qq d-d1.9+4,14+e2,29+2,33+37.39 ;
aq 2,9+11.14 H
Ecancel; ;
aq d-d1.9+3.14+e1.29+2.33+37.39
dad= ha ;

e 3




[31.8.1967 11(A, FUNCTION, PARAMETER)
us(A FUNCTI(N, PARAMETER) ]

comment the following is only loaded if
€27 1s positive, i.e. in BUFFER MODE;
entry us:

to unit:=true; goto start;
pt rak , gt ra entry il: to unlt':TEIse,

<el2T7 H
H
H
H
2
arn c17-4 , t1 -12 ; start:
b
3
d
H
5

b k=d,1=10,a8
it 1

tln 12 , gr c17-2 ; first:=bits(28, 39, PARAMETER) ;

hv ral Lz ; if first=0 then alarm;
! psn(e50) X ; M:=0; -
srn ch2 gr ci7 :=R:=-1;
a: ar si ps s([dor] PARAMETER: =( integer PARAMETER+R

ar s2 t1 -12 +arrayword+constant term)

A28012m;

1¥ bits(0, 30, FUNCTION) =0 then

FONCTICN:= short integer FUNCTION

else alarm;

Tf FUNCTION=0 then alarm;

M:=PARAMETER ;

if bits(6,9,FUNCTIGN)+7

~ Abits(6,6,FUNCTION)=0 then

begin swap; goto magnetic tepe end,

TFDITts(1,hL, FUVCTIDN)ig
TAbits(1,4, FUNCTION)48 then alarm;

if bits(6 6, ,FUNCTION) =1 then

begin swvap; goto disc file end;

; carrouuel

R:=bits(10,15,M)+bits(20,27,R);
M:=no of blocks pos s goto test;
; magnetic tape:
; R:=bits(0,6,R)+bits(20,27,R);

o N W

tln 12 ac cl17-4
arm ¢17-3 , t1 -9
gm cl7=-3 V X 1z
al: pt clo-12, hs c27 ;

hv ral 1z

y ‘i ck 6 T0A
m cl7<4 , nc 7.3 ;

hwm ra2 X NOA

ck =11 nec O ;

nc 8 hv ral
htm rab6 X LOA

“ »

b4
H
H
2
k)
3
3
H
3
;
2
2
H
3
Xr , ¢k =20 ;
t1l b , ¢k 12 3
tk 23 , hv. ra8 ;
P4
a2: tl -12 ck -8 3
tl -13 H M:=no of words pos 13;
a8: hv ral NZ ; test: if R$0 then alerm;
H
3
H
H
H
]
E
H
2
H
H
3
Ed
H
b
H
;
P4

-

a3: tln 13 , g ¢50 R:=RM shlfg 3,
; test upper bound:

arn s3 s Sr c50 if length-number of words
sr e¢17-2, ar ch2 -first+1less 0
i @ hv ral T then alatm;
; transfer:

R:=PARAMETER;
if to unit then begin us(FUNCTION); UV:=0 end
€lse begin IITFUNCTION) ; if -,busy then UV:=0 end;
goto exit std proc;
disc file:
if bits(22,27,R)$0
Then alarm;
IT number of words greater blocklength on disc
“Then alarm
else begin Ri=number of words;

alh: arn c17-4 ,bs[to unit];

us (c17-3), hh ra5
aSh: il (c17-3), grm c17
abh: hh c5 , ¢l 10

tk 12 , ck =4
nc O s hv ral
xr s Sr raf
hv rai NT ;
ar ral] , hh ra3
a7: qq e18.39+1.39

e

goto test upper bound end,

t il;

9q d-d1.9+1.14+1,2940.33+35, 39
qa 5.9+2,14+10.19

t us;

qa d-d1.9+1.14+0.29+0,33+36.39
aq 5.9+2.14+10,19

end condition e27 not positive

We Br Ve Ve W we %r we e




[2.9.1967 system(A) ]

e

b k=d, i=10, ab

{ gt ra , ps (c50) entry:

a: arn si , ps sl[dor]

e ‘oo

<e27 [BUFFER MIDE]

ar 82 , gr cl17
i arn s3 , sr reb
pt ¢17 V Lo Lz

UV := arrayword + constant term;
if arraylength = 40 then
“part 2 of UV := Lo

e we Wwo ‘s

P [CORE STORE MCDE]
ar s2 » ¢k =10
ga ra3> , arn 83

first := arrayword + constant term;
if arraylength = 4O then

H
H]
;
sr rab 3
qq \' 1Z sklp next
> H
, pt ch9-13, hs c27 ; else alarm(error 13);
" ‘ arn cb2 , hs c63 ; get place(1);
gp ra2 , ps sl H Save p = D;
t gs ral , arn cb2 ; place 1 := trackplace + 13
ar ch2 , hs c63 ; get place(2);
vk 960 , vk (cbl4) ;
lk s , vk 960 ; to core(search track, place 1);
al: it[placell, pa s15 ; search place 1 := place 1;
l PP ras5 3 P := address of text(system) - 1;
hs s§ 3 search;
hv rak NZ ; 1f R = 0 then
pm 83 A
t1 23 , tln 16 H begin M := areaword;
hs s7 X ; “select(system track) ;

<e27 [BUFFER MODE]
lk si1 , vk 960
a3: ps sl , g8 ¢17
arn ¢17 , us O

to core(system track, trackplace + 1);
move:
A[1:40] := system[1:40];

e es we e

X [CORE STORE MODE]
a3: 1k [first], vk 960 to core(system track, first);

move: A[1:L0] := system[1:40];

>

a2: pplsave pl, hh c5 p = save p; goto exit std proc;
end system found;

ali: £i1T zeroes:

<-e27+1,1is(ra3), ps s-1>

pe i , pm Tl for i := 1 step 1 until 4O do
grn sO Xt1 M - T -
nc 3 , hh r-2

<e27,hv ra3 X hv raz>

d a5=i-1, _‘t-:system;

26: aq U40.39

system[i] := O mark O;
goto move;

We Ve Ws Vs We Ve e We W VI We Ve e e

{o

Esystem;
qq d-d1.9+1.14+36.39
qag 10.9

&9 4 d=1d

S

e e we Ve e




<=~eltO+1 ,<elo+1

X Qel-l-9=9

Aload samba tape
xdel9=8

[After 1 follows STOPCUDE, SUMCODE and & sum character)
e T7,13
>

&



[7.6.1967 T8 and Ik  Gier algol b

8]
Ve
(Here follows STOPCODE and CLEARCCBE]
4 e58=1 3 test tepe number
<el9-5, <-el9+7,  ;  sheuld be 8 or 6
4 e58=0 3
i . ;
! <eli9-7, <-elig+e, H
4 e58=0 3
> ;
<e58 3
1 wrong tape
=X ;
> H
4 e58=8 3 verslon number
ﬁ/ ‘ <e58-e50, 5 AL version number T8 and Lt gr mex version number
It 5 Xhen the fellowing definitiens are loaded;
4 ebl=t1 5 define versien number T1 and L1
0 4 eb2=2 3 define version number T2
4 eb3=3 3 define versien number T3
4 eblh=l 3 define version number Th
4 eb5=5 3 define verslon number T5
4 ebb=6 5 define version nunber T6 end I2
a eb7=7 3 define version number T7 and 13
4 e68=e58 3 define versien number T8 and L4
de50=e58
> 3
<eb61-e51+1, 3 test version number T1 and LI
<e51-e61+1,x 3
1 wrong version number T1 and L1
> 3
<e68-e58+1, ; test version number T8 and ILb
b @ <e58-e68+1,x 3
L wrong version number T8 and Ik
> H
<el8, ; test versien number T2
<e52-ef2+1, H
<eb2-e52+] X H
<els§, 3
1 wrong version number T2
> ;
<els8, 3 test version number T3
<e53-e63+1, ;
<eb3-e53+1,x 3
> 4
L wrong version number T3
> ;
, <eli8, 3 test version number T4
& <eSh-ebli+1, ;
<ebl-e5l+1 X H
<eli8, ;

1 wrong version number T4
>

e




[7.6,1967

<el8, ; test version number TS

<e55-e65+1 » H
<e65-€55+1 ,>< ;
, L
1. wrong version number TS
> ;
<856-866+1 54
<eb6-e56+1 ,x
i wrong version number T6 and I.2

> H

<e5T-e67+1,
<ebT=-e57+1,x
,1._ wrong version number T7 and L3

;

[end std proc]

L abs; |
aq 0.9+ 1.23+ 0,29+ 5,33+46,39
aa 19,9

t char;
Qq cSh=c,9+ 1,23+ 1,29+ 4 33424, 39
aq

L entier;

aq 0,9+ 1,23+ 0,29+ 5.33+45,39 ;

eq 20,9

L dger;

aq 0.9+ 1.23+ 0,29+ 5.,33+45,39
aq 16,9

L kbonj

aq

L lym;

aq 0.9+ 1,23+ €29+ 6,33+ 039 ;

e e ‘weo

e weo

we o ‘wo e we ‘e

e ‘oo

aa 0.9+ 1.23+ 0,29+ 7,33+ 0,39 ;

aq

L select;
Qq 0.9+ 1,23+ 0,29+ 5,33+45,39
qq 17.9

X tracks transferred;

Qq cbl-c,9+ 1,23+ 1,29+ U 33424 39 ;

Qq

t writechar;
aq 0.9+ 1,23+ 0,29+ 5,33+47,39
aqa 18,9

L writecr;
aq 0.9+ 1,23+ 0,29+ 8,33+ 0,39
qq

qqf 4

we we e we

e Wwe

T8 and Lk
8 page 2]

; test version number T6 and 12

, test versien number T7 and 13

Gler algol L




(7.6,1967 T8 eand Ih  Gler algol 4
8  page 3]

b k=e23,1=0 3 load GPA segment word
4 1=e21 ;
aq e19,9+¢10,19-628,19+¢50,29
£ ;
4 ~h9=0 3 tape number:=0;

[After 1 follows STOPCODE,SUMCOBE end & sum character]
1 78,14 - wait - then SLIP or ether

&

. £
v @ =

'
i
i
i
H
i
!
|
|




38lip<

b €& [25.8.67 T9, 15, Ml Gier Algol 4, page 1]

b 1=15, a30, 820, c20, €20 ; The program starts in cl

4 eli=t 3 first core location used during translation
11f eld15 then set el

11t any of the following parameters is not set,

ldefine 1 and the parameter

& ;

[Here follows STQPCODE, CLEARCODE]

[elh: ag first track of system,39

lelt: qq  first track of library.39 set by tape Lb

2eli; @q first track of working area 39 set by tape L4t to the first free
track following the library; 27 working tracks are needed)

set by tape T1, LI}

we we ‘ee

[the working area must hold 2 no of full tracks in RS and pass 8, The
$ following table 1s genersted below and holds descriptions of how the
Segments wlll be moved, The tewle consists of two parts, each of 19

words. The first part determines the final places and the second part
the actual places for the segments, The words in the two parts look:

9q rel to,7+word size,19+to track,.39
Q@ rel from,T+nextl,1l+next2,19+from track,39

after run of the program the table is intact, and loceation holds the
s nanber of words in the translator as an integer with unit in pos, 39]

d 1=hel ; €efine 1
c13: [part 1 of teble] 3
[ 0] agf ; GP
[ 1] qa ; pass 1
) Q [ 2] aq 3 Dpass 2
[ 3] eq ; pass 3,1
[ 4] qq s 3 std, proc ident
[ 5] ag ;3 opass 3,2
i [ 6] qq H pass I
[ 7] aq 35 Dpass 5,1
[ 8] aa ; pass 5,2
: [ 9] aa s ; std proc descr
{ [10] qq 3 pess 6
L [11] aq 3 pass 9
| [12] ag 5 opass 7
[ [13] aq 3 pass 8.1
[14] «g » 3 std proc code
[15] aq 3 opass 8.2 A pass 8,2 and 8.3 are
[16] qa 5 opass 8,3 A (RS A) moved twice;
[17] qa ; pass 8,2 B
(18] qgq ; rpass 8,3 B (RS B)




[25.8,1967

[part 2 of table]

[19] qaf 1.14+ 1,19

[20]

Qq 2.14+ 2,19

[21] qq 3.14+ 3.19
[22] qa 5.14+13,19

[23] qq

[24] @@ 6.14+ L.19

[25]
[26]

[27]

[28]
[29]

[30]
[31] aq

[32]
[33]
[34]
[35]

[36]

qa  T.14+ 5,19
qq 8.14+ 6,19
qq 10.14+ 7.19
qq 14.14+14,19
aq 11.14+ 8,19
qq 12,14+10.19
13.14+11.19
aq L4.14+12,19
Qa 15.14+15.19
qq 16,14+16,19
qq 20.14+20,19

qq 18.14+18.19

[37] q@ 0414+ 0.19

ala:
al5:
[1]
cas
M
che
c5e
cb:
cTe
c8Bs
le*H
c¢l10t
cite

al10:s

alls:

qqlsave segm],
qq [sum.39]

qq=1.7+1023,29+1023,39

qaq 3.9+1023,19

2

b

L, 7+9.1449.19,

aq [from track,.39]
qq [from rel.9]

qq [to track.39]

aq [to re1.9l
ay [5123359]
aq )-IO.§9
aa  1.39

qq [mex words.39]

aq [max tracks.39]

aq [total size.39]
joJs] _1_1 s, grn al2
m pci3 , tin T
ck -0 , gr c5
tin 12 , gr cl1
tln 20 , & ch
mm p19cli3, tin 7

ck -10 , gr c3
tin 7T s ¢k =10
ga all » tIn 5

ck <10 IpPC
ga al0 NTA
ti 20 , gr c2
ar 03 sy ST c5
sr ch , Pt 8B
pt a8 t 1 1IZ
arn ¢9 sy 8T cl1
m ecll V NT
m 9 s 1t 1

pa b I0B
gn cb

arn ¢ , ck 10

ar cb , gr 8b

IZA

e

We We We We We Ve Lo We Us Yo W WE We We Ve e e
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9, L5, M1 Giler algol 4, page 2]

GP

pess 1

pass 2

pass 3.1

std proc 1ldent
rass 3.2

pass b4

pass 5,1

pass 5.2

std proc deser
10 pass 6

11 pass 9

12 pass 7

13 pass 8.1

14  std proec code
15 pass 8,2 A

16 pass 8,3 A (RS A)

W O~TO0wW FWh - O

17 pass 8,2 B
18 pass 8.3 B (RS A)

must be s-marked

next segment:
p:= chaln; sumi:= 0;
to rel:= bits(0,7, wordlpl);
total size:= bits(8 19, wordlpl);
to track:= bits(20, 39, wordlpl);

from rel:= bits(0, 7, word[p+19]);
chain:= bits(8, 15, word[p+19];

ILFA:= word is std proc segm word;

if -,direc then

1&m=mﬁ¢ﬁ 19, word{p+19]);
from track:= bits(ao 39, word[p+19]),

Ri= from track + from rel pos 9
- to relpos9 - to track}
write:= R =

move next part
if total size>max wozds then
“begin size:=max words;
mores =true}s
end else
begin size:=total size; more:=false
end;
words:= size + from rel pos 39;
read tracks:= true;
from reli= p:= plece 2 + from rel;
M:= from track; transfer tracks;




[25.8,1967 9, L5, M1 Gler algol ,-l-, bage 3]

m 212 , arn cb 3 M:i=size; Ri=sum;
al: sr c8 X IZA 3 for 1:=1 step 1 until size do
ar p ; PP Pl 3 begin Ri=Rtcorelpl; pi=p+1;
[ ar 2 D LA T 1T mark a then R:=R+2pos9;
l ar 1 D IB ; TT mark b Then R:=R+1p0s9;
hv a7 X NZA ; - I -
gr al2 , ck O 3 sum := Ry ROO := 0;
b:  bs [more] , hv a8 3 if more then goto after sumj
qgn b1 A\ NTB ; 1T 0ld compA-,IPAA-,no checksum then
qan LPA ; “begin R
sr al2 Vv 1Z TiT R0 then alarm({<pass sumy})
Q@ cl2 , hs ecib 3 end; corelpl:= core[p] - R;
ac p-1 Mo 1T check GP then goto update segment table;
hv a2k LPB ; end; -
a8: pm cb , bs [write]; after sum: M:=to track;
sk (a4) , nh v11 1f write then begin write last track;
3 2oto end TransT endq;
a22: hen s IZC ; onetrack:=read tracks:=true;
) . it 203) , pa alt ;5 transfer tracks;
; pp (c5) , arm c5 3 lest place:=place2+from relj;
i ck 10 , ar cb 3  Dpi=to rels
3 gr ab X IOC ; one track:=read tracks:=false;
din c7 » ¢In =10 ; rel:=(sizet+to rel) mod UO;
ga b5 , srn ab 3 Ri=-size-to rely
aqg pe8 , hs b2 3 move words;
ar o7 , DS bh 5 R:=R+h0; set return(after write);
qq (ab) t 40 IZB ; 1last place:=last place-40; LZB:=R=0;
hv a3 X 1Z ;3 1f RO then
bl: hv a3 X LT 3 T“begin SWwap; goto TR end;
hh b11 1ZB ; after write: -
3 if LZB then goto end transf;
4 ca (b5) 3 IT rel-0 then
ps bb , hv Dbl 3 “Dbegin set return(end trensf);
3 “goto count and transfer end;
qq (82) t -1 NZ ; 1f R3O then track:=track-13 —
b5: pp [rel]l , ps (ak) ; TDi=rel;
ps 839 , gs b6 3 save:=last place+39;
) Q ud al ; last place:=placel;
hsn b1 IZC 3 read trackst=one track:=true;
goto count and transfer;™
it p , aq éah) Tast place:=last place+p;
) ps (a4) , 1t (a10) if chain > 19 then
: bs 20 , hv 16 _—
N grn s M for 1 = 1 step 1 until 39 do
N bt 38 -1 T 1111 zeroes; -

t
ps ST s hv r-2
b6: qq PO , hs b2 move words; write last track;
P end transf:
2
t

if -,more then

b11: sk (alf) bs (b)
arn ¢9 hh ©9

bs (a10) 19 M “Pegin if Thaln>19 then
Q@ ¢17 , hs c18 “writeText(4<end mergers) ;
b9: hv al0 s 8C ¢l end; goto next segment;
| arn ¢10  , ac c2 total sIzet=total size-max words;
] a25: ac cb , nt ¢ to track:=to track+max tracks;
3 ag (¢3) , nv ati from track:=from track+max tracks;

we We Ve We Ve We Ws Ve %o Ve o e we Ve Wwe s W

from rel:=from rel-placel;
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b2

ah

b1:
a5:
abs

cllhs
c18:

[2]
(3]

¢i15:

a2l

.0

a2b

cl2:
c16:
cl1Ts

bs p511 , hv sl

m s? IRC
alt) ¢ -1 MRC

PP pel , hv b2

din a5 , ar a5

ck -10 , ga ad

cl ~10 s g8 a2
pa al V eb NZB
pa ab t €9

srn ab x -

is [track], can s-96o
pa a2 it

vk [group] vk (32)
1k[1last pl]vx'cho LZA
sk (alt) X ko

ar c7 , vk (a2)
hvwn s1 LZB
hvwn sl NT
hv (a2) DX 1

aq 960.39

aq [size+rell

sy &9

sy 6h4

1t (s) , pa rl
pm O X

cl 34 , ck =L

ga c¢l15 , ca 15
hv (2¢18) D 1

ca 10 , haf 2

ca 63 , 1t 1

sy -1 » ¢ln=6

hh "3c18

hv a8 LPA
o al2e1 IPA
hsn a IZC
pp [rel]l , arn be13
gt pel3 , arn 9¢13
gt pelld , arn 1bel3
mh 1ail5 , gr pels
sk Eah) , grm al2
vk (22) , hh a25
tpass sum;

Tsystem match;
Tend merger;

We Ve Ve We Ve e Ve We We Ve We We o o
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Gler algol 4, page U]

9, L5, Mi

rocedure move words;
move:? p=0 then return;
corel Tastplacerp]:=core[addr(s)+pl;
pt=p-1; goto move;

transfer tracks:
group:=M:960;
track:=Mmodo60;
last place:=if only one track then
placel else place2;
M:==words; -
next tracks: if track=960 then
begin tracki=0; group:=group+! end;
Select(group) ;3 select{track); ~—
TR: last place:=last place+LlQ; swap;
1f read tracks then lk else sk;
Ri=R+40; walt drum;
if R>0Vone track then
return end;

“Pegin R:=0;
count and transfer:
tracki=track+l; swap; goto next tracks;

alarm: RED RIBBONj

writetext: writecr;
next cores=addr(core[s]);

next textword: M:=0; Ri:=core[next corel;
RM:=RM shift 34;

next char: R:=R shift -U4; char:=Reddr;
1f char=15 then begin

Tiext cores=next core+l; goto next textword end;

if char=10 then Call Help;
writechar(char); R:=0; RM:=RM shift -6;
goto next char;

update segment table:
1f no sumcheck then goto after sum;

N0 sumcheck:=only one track:=read tracks: =true,

transfer tracks; P:=rel segm table;

part2 of core[p+l+placel]s=sword size std 13
part2 of core[p+9+placel}i=word size std 2;
bits 0-19 of corel[p+il+placel]:=

word size std 33

updated track back to drum; walt drum;
sum:=03 from rel:=from rel-place2;

goto move next part;



‘ [25.8.,1967 9, L5, Ml Gier algol 4, page 5]

[the following code used for generating the two tables in c13ff and
initiallzing the program 1s overwritten, i.e., a new run with the
program requires, that the tape is reloaded]
cle
u cl 3 START MERGER:
d c=loct 3 define place 23
- vy 17 , pm el 3 select(17):
hsn a IZC ; from drum (first comp, c1);
arn lelt I0B 3 only one track:=false;
hs a X 3 from drum(first Std; "e5);
pm ell X 5 abs track segm table:=M:=first comp+
cl 10 , 4ln c7 5 part 1 of second word comp:40;
ar el X 5 rel :=Mumod 403 -
ck =10 , ga al6 ; only one Track:=true;
’ gm al2-1, ga a26 ; save abs track segm list
3 save rel track segm list
) @ hsn a IZB ; from drum(M,c1); 1:=0;
al6: pp [rel] , pm pe5 ;  for p:=rel step 1 until rel+16 do
[ tl -20 , t1 20 3 begln — -
A al9: gm e13-1 1t 1 3 word[1]:= segm teble[p] A 20 0 20 m;
is (3 , nen s=2 if 1#14 then - =
pa (a19) ; “part 1 oF word[1]:=0;
al8: bt 16 t =1 3 1:=i+1;
pp BT, bh al6 ;  end;
EJ
arn pel0 , ne (e3) ; if part 1 of word 3 std proc %
Q@ ¢16 , hs eld ; Tart 1 of first word segment list
3 then alarm({<system match})
[ srn be13 ITB ; ©01d comp:= word[l]+0; sum:=R:=0;
+ grn 3elb  , pm 16¢13 ;
1l -20 H 1f -,0l1d4 comp then
gm el NTB ; “sum:= wordsize RS else sum:=03
[-1lpp O IZB ; next scan: p:=0; firsTi= R=0;
al3: arn pel3 , mb 1al5 ; next word:
ck -20 , ar 3elt ;  sumr=sum + bits(0,19,word(pl);
)| & gr 3eb , pp Pl ;3 pi=p+i;
bs p-16 , hv 827 ; 1f p<17 then begin
ne p-11 , hv al7 ; IF p=11 Then begin
i gr ¢2 v LZB ;3 TP first then save sum:=sum
L sr c2 ITA ; ‘else direc:= sum < save sum end;
| al7: pm 3elt  , dln c7 5  Ri=sum:bo + -
tk 8 , ¢l -8 3 (sum mod 40) pos T +
ar ek , pm 815 3 firsT comp; comment marks in R := 003
m  pet3 NTB ; 1f -,first then wordlp] := word[p] + R
ac pel3 Vv NZB ; €lse if -,0ld compAword[p] 1s std proc word then
PP P LA ; Dpi=pTs ,
ac pl9cl3 LZB 3 1if first then word[p+19] := word[p+19] + R;
hv al3 5 8oto next word end;
827: hv alk NZB ; If Tirst then ~
1 3 Tbegin T~
| m e7 , am Le1d ; word[ 4]:= word size std proc ident pos 193
? arn el , mb 1al5 ; word[9]:= word size std proc spec pos 19;
’ gr 9¢13 , grn 3ek word[ 1l]:= word size std proc code pos 193
arn e2 , mb 1als5 3 sums=03 I
gr 1kel3 , hv al3-1 ; comment RH0; goto next secanj

|
!




[25.8.1967 9, L5, M1 Gier Algol 4, page 6]

a2i: mb 1alS , ar 1ek subroutine used below;
a23: ar el2 t 1
gr T8] , hv s1
alls pt et , Pa e2 modify:
pt e2 s Pt eT clear blts 10~19 of std proe words descr.

arn 23c¢l13, hs a2t
arn 28e13, hs a21
arn 33c13, hs a21
pa 2313t h.7
arn el

ac c¢13 , ac 19cl13

set from track and from rel
in word[23], wora[28]
and word[33]

woré[0]:=wordl0]+ first comp;
word[19]):=word[ 19]+first comp;

H
3
3
;
5
H
b
H
H
3
;
3
hv a20 ITB ;
arn ¢13 , mb 12315 ;
t1 =59 , dln e7 5
Y @ tk 8 , cl -8 3 word[37]:= word[37] +
ar el v 3 if 0ld comp then word[35] A8m 120 20 m
a20: arn 35¢13 , mb al5 3 else word siZe GP:lUO + first comp +
- ac 37c13 3 (word size GP mod 40) pos T3
arn 34c13 , ob al5 ; _ I
ac 36¢13 , arn 34c13 ;3  word[36]:= word[36] + word[34] A8 m 12 0 20 m3
mb 1al5 , gr 34e13 ; clear bits 0-6 and 20-39 of word[3u]l;™
arn 35¢15 , mb 1al5 3
" gr 35c13 , arn 15¢13 3 clear bits 0-6 and 20-39 of word[35];
gt 17c13 , arn 16¢13 3 part 2 of word[17]:= part 2 of word[15];
gt 18e13 , arn 2eb  ; part 2 of word[18l:= part 2 of word[16];
ac 17c13 , ac 3be13 3  word[17]:= word[17] + first work
arn 15¢13 , mb 1al5 ; word[34]:= wordl34] + first work;
- ck -20 , sr c8 3
xr , din 7 3 next:=(word size pass 8-1):40+1;
ar c8 , ar 2ebh 3 word[18]:=word[18]+next+fiTst work;
ac 18¢13 , ae 35¢13 ;3  word[35]:=wordl35]+next+first work;
g pme-c-40 XD
l Qj el 10 , din e7 max tracks := free words : 4Q;
gr el0 X =

max words:= max words X 40;
chalns= 173
place2:=e5}

min c7 , gm c9
ra al0 t 17
pt al-1 t c-ho
Pt al t e1-ko
hv al10

e we ve o e we we ‘oo

goto next segment;

d eS5=1,el1=1e5, el12=e5+39
d el=li1e5, e2=h2es5, e3=l3es5;
b d e9=e5-40, eT7=40e5,eB=c1-1;

d eb=e5, e10=e5-16 H
E e13=lcl, ell=9cl,el5=1kel;

e

[After 1 follows STOPCODE, SUMCODE end a sum character)

i T9,1L5,M

jolo
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