
  

  
  
    

GIE Order No.: 494 

avaten LIBRARY Class: 0.2.2 

Type: Book 

Author: T. Asmussen, J. Jensen, 
S. Lauesen, P. Lindgreen, 
P. Mondrup, P. Naur, and 
J. Zachariassen 

Ed.: December 1967 (E) 

THE COMPLETE ANNOTATED 

PROGRAMS OF GIER ALGOL 4 

  

      
  

  

          

  

  

  

    
                                
  

      
  

‘@G@OOEG cENTRALEN 

Volume ITI 

Tape iden- Contents Page iden- Number of 
tification tification pages 

Th Tape test tT.  Gier Algol 4 1 
Pass 6 pass 6, page 1-19 19 
Pass 9 pass 9, page 1~20 20 
Sum check tape number := 5 1 

TS Tape test T5 Gier Algol 4 1 
Pass 7 pass 7, page 1-21 21 
Pass 8, phase 1 pass 8.1, page 1-6 

2,3 (aAn, ahx) 6 
Pass 8, phase 2-4 Pass 8, page 1-24 

18 (comments) missing 23 
Sum check tape number := 6 1 

76,12 Tape test T2 and L2 Gier Algol 4 1 
Library Processor Library Processor, 

page 1-6 6 

T7,13 Tape test T7 and L3 Gier Algol 4 1 
Library read integer - system(A) 30 
Sum check <-elO+1,<elO+1 1 

TS, L4 End loading T8 and L4+ Gier Algol 4 
page 1-3 3 

T9,1L5,Mi Merger 19,L5,Ml Gier Algol 4 
page 1-6 6



  

9 (25.11.1967 1 Gier algol 4 13 

[Here follows STOPCODE and CLEARCODE] 

<el9~3, <-el9+5, x test tape number Ww
e 

4. wrong tape 
a 3 
> 3 

G edha13 3 version number 

<e 54-250, 3 {if version number T+ gr mex version number 
3 hen the following definitions are loaded; 

g ebl=1 3 define version number T1 and L] 
Gg e62n9 3 define version number T2 

 ) a& e63=10 3 define version number T% | @ eOleed5h 3 define version number T+ 
a e611 3 Gefine version number 15 : G& e66=12 3 define version number T6 and 12 
ga e67=7 3 define version number T7 and 13 | gd e68=8 3 define version number T8 ana Lh 
@ e50-e54 
> 3 

 



    

[30.6.67] 
& [GIER ALGOL 4, pass 6, page 1] 

B kee2aterh, ise16-e47, 230, b40,c70,d20; 
= e1 

5 
[Input byte values » used otherwise than for entry into the INPUT CONTROL 
TABLES: 
196 CAR RET 4a18 
210 begin code 5a18 
412 smallest operand 1a19 
67 largest - tal 

he 

Output byte values in code: 
468 = 6... 6al7, 066, c9, 1018] 

[Gutput byte values] 
d9=107 [std 2 cali] 3 
diis1 [end call], a15=0 [beg cali] 3 

a v7: aq 161-1221 mark 1, bits 2 to 21 (102) 
b8: aq 1.63=1.15 mark 2, bits 4 to 15 (3, 4e2) 
b kse31, 1=0 Alarm texts 
T=e32 
a6: ttype; 
a7: Teall; 
a8: Esubscripts; 
e3e=t 
e 

a=1 
s 

If d is redefined = 0 we get for KA,KB = 00: 
operator output, for KA,KB = 10: indicator output Ww

e 
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W
e
 

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

c65:arn(b) > ga ri 
pom Xt diOQ IPC 

hv ¢c2 

w
e
 

w
e
 

w
e
 

procedure outin; c25:pm(e1) xX 1 
outputl input) 3 hs e2 LA 

® hv e3 

alespa p ~ d2 

eo
 

w
e
 

w
e
 

TYPE ALARM: OPERAND STACK mes 7s 

5 

3 

hs e5 3 undeclared; outtext(¢<typ 
armel) , qq std6 ; select error by; 
aq. » vd i3ek 3 output (last input); 
hs ef 3 select normal by; 
qq » ud 6eh ; goto SET NEW OPERAND; 
hv a3 3 

 



  

: a [1.7.67] 
{GIER ALGOL 4, pass 6, page 2] 

b2e5: aq 1439 
e5: am b25 , ac eb CARRET: CReount:= CReount + 13 
e: pm(e1) xX 1 NEXT: inbyte:= input; 

hs e2 LA if R < 511 then go to STD IDENTIFIER; 
ga b Vv NT — —_— oo 
ga b » hv c65 
ps (b) t 300 if inbyte > limit then 
ek #2 Vv “begin 
hh al variant:= in byte mod 4; 
ga b > ck 2 in byte:= inbyte :"F7 
mb 3 D ~ 

alt ga b6 , it a ends; inbyte:= inbyte + base; 
el: REPEAT: — 
b: pmmlinbyte]tX 
bi2:sr[top operator ]d5IPC 1f CONTROL TABLE [in byte] < 

  

pom(b12) XVt LT “OPERATOR STACK [top operator] then 
& begin R:= top operator; top:= Top - 1 end else 

e33 pm(b) VXt IPC 3 UNPACK INPUT: R:= TABLE [inbyte]; —eo— 
hv rh special output: 
sy 65 NKC 65 <inbyte> 
sy(b) NKC 
hv xr 

sy 66 NKC 66 < top operator> 
sy(b12) NKC 
i=i-d-d-d-d-d-d 

a26:qq(b12) = t=1 
c2: ga b5 » Bt bi JNPACK CONTROL WORD: 

ck 18 » tb v7 PA, PB := Marks 
ga be > ck 6 QA, QB, RA, RB:= Bits 6-9 
mb v8 > ga bd bi:= bits 10-19 
ck 6 , mb v6 b2:= bits 20-27 

v6: ar[variant JD LPB 
ga bh b3:= bits 28-33 

b5: pi -1 t 1008 pa:= bits 34 to 39 + (if PB then variant else 0); 
hv ¥3 LKB ; special output: 

od gi ri LKA ; indicator 
sy LKA 
i=l-d-d-d 
hv a3 NRB if RB then CHECKTOP: begin 
sy 67 NKC ; special output: 
sy(p) NKC 67 <stack top> 
=i-d-d 

arn(p) if bit(O, OPERAND STACK 
Ttop]) then par 2:= par 2 + 5123 aq (b2) +t 512 LT 

if bit (par 3, CPERAND STACK[ top]) b3: ck [par 3] 
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hv a3 LO = ] then goto SE? NEW OPERAND; 
ck 1 if pit (par oF 1, OPERAND STACK[ top]) 
hv al2 No ““t 1 then goto TYPE ALARM; 
arn b3 > ca 7 if par 3 = ‘then goto a3; 
hv al3 
ne 0 » hv al2 if par 3 +0 then goto TYPE ALARM; 
prm 30 DV M:= float top} Skip; 

al3zpmn 541 SoD al3: M:= round top; 
hs e3 x output (M); 

& qa (v2) +t 512 par 23= par 2 + 5123 
ad: if RA then top operand:= top operand -13 

pp pl LRA ~~ 

 



  

[4.7.67] 
[GIER ALGOL 4, pass 6, page 

ae: hv ael NQB 
bl: pmmlpar 4]xDt a2 
a2Bipp pel , it pel 

bs (b12) , hs e5 
hv ri >» gan ed 

w
o
 

Ww
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w
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ee
 

bo: er p MA 

a2iz:hv al NQA 
a6: hs c28 , qq d3 

aq (b12) +1 
als 
be: arn -1 [par 2] D LPA 

‘e
e 

Ww
e 

We
 

we
 

b37:ga bik =, pt 
pt bi toe 

b2ishs e3for a8] LPA 
bit aq » hv {par 1] 
a8: ga b26 3 
b22sarn[rel] D ; 

hs e3 3 
a2fipa b2 t 23 3 
b26:arn D ; 

hv e3 3 
c10s 3 

hs c25 3 
ns ce >» aq 3 3 

y hv ¢@25 3 
ells zat) t ak IRC ; 
= x1 

Rs oy LA $ 
hv a5 LRA 3 

ar (p12) D NRB ; 
ga ri » arm b10 3 
ca t 1 NRB ; 

ga bi2 , hv ad 3 

pa p t di6 3 
hs e5 3 

a5: arn(p) ,aq sd7_ ; 
tk =-5 > stb b37 3 
ga b38 , ck 2 ; 
mb 3 D 3 

3 
3 

b38:pm Dt d2 3 
em p , it bid 3 

bi4sam > hv ace; 

[GPERANDSTACK words, jumped 

bid5sqq dil » hv ¢c20 
[ib15] aq 49 , hv c20 
[2b15] pp pl, hv ec 
b16:qq » hs ¢2] 

Ne
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W
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w
o
 

w
e
 

  

3] 

SET NEW QPERAND: 
R:= OPERAND STACK [top operand]; 

if QB then begin top operand:= 
“top Operand + 13 Test for stack 

overflow; 

OPERAND TABLE[ par 4]:= R; ends 
if QA then begin 

SET AND STACK(Operator base) ; 
top operator:= top operator + 13 

OUTPUT: if no relation then 
output (par 2) else 
goto OUTRELATION; — 

goto action [par 1]; 
OUTRELATION: 
output( rel) ; 
NORELOUT; goto action [par 1]3 
procedure NORELout; 
begin no relation:= true; output(b26) 
en 
PROC WITH PAR: pseudo top:= top operator + 15 

output (input); 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 
“if RA= TV RF Eop operator + 1 = pseudo top 

then top operator:= pseudo top 
else 

begin OPERAND STACK[ top operand]:= wdeclared; 
alarm (¢<cal1}) 

  

end; 

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

to at end call] 

outputt end call); goto NEXT; 
output(std2call); goto NEXT; 
no output; goto NEXT3~ 
output (address); goto STACK; 

 



  

  

  

[4.7.67] 
[GIER ALGOL 4, pass 6, page 4] ( 

ce0:ps cel 
e21 :arn(p) D 

pp pl » hv (b21) 

elusaq fete) t 4 
elézarn(p-1) + al 

tk 17 4, tk -7 
mb 1023 D 
ps c3-1 , hv e3 

ci3saq (b12) +t ~1 
hv p 

b132qq 1619=1.27+1.33—1.39 
b19sLOlag 4 =, aq clT 
Lilaq 4 » ac 
[2] qq 4 » ag 66 
[3] aq 4.942.335 % c17 
[4] qq 4.941.335, aq clT 
[5] qq 4.9+2.33, aq cl7 
e16sarn(b) » tl -20 

tk 30 » hs e}3 
e19:arn(b) , mb b13 

ar (b3) +t »b19 IPC 
hv ee 

[Stack operator call 
hs 

c27:ps c=1 , hv 018 
c28:it (b12) , pa »b10 
el5:am s » gt ci8 
c18:pm (b4) [base] IRC 
b10:gm[ pseudo top]t 1 MRC 

sy 68 NKC 
sy (b10) NKC 
sy (bl) NKC 
i=i-d-d-d 
it p-1  , bs (b10) 
hs e5 , 

hv si » gan e34 
e17:it (b3)  , pa bi 

hs ¢c28 , qq al7 
arm(b) t 4 

alé:ga bi » tk 10 
pm (b4) Xt GIT 
hv a3 X NRA 

tk 28 » ck 12 
ar tio} LRB 
aq (b10) + -1 LRB 
ar diy xX IRB 

adizck =-5 » hs b10 

hv at6 NZ 
arm re NA 

ac (b10) , hv c 
[2] qq 3.27 
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output (par); goto NEXT; 
procedure out Tu); 

eg p operand:= top operand - 13 
output (u) end; | 

ACCEPT: top operator:= top operator + 13 
SPEC: 

output (bits (16, 19, part 2 ( 
CPERAND STACK [top + 1])); 

goto Input action 
END CALL: top operator:= 

top operator - 13 goto OPERAND 
STACK; 

mask 3 

std. unpack control 
char-control word 

STD UNPACK: 

aq trackrel.27 + operand.39 
+ unpack table [par 3]; 

goto UNPACK CONTROL WORD; 

ec15 , qq base 
The operator in location basetpar4 is stacked and the stack is tested] 
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 ENTER SPEC: 

proc SET AND STACK(q) 3; 
proce STACK(q) ; 
  

  

UNPACK STD SPECS: parl:= par3; 
SET AND STACK (417); 
R:= STD TABLE [std 1d+1]; 
for pari:= part 1 (R) while R+ 0 do 
~™begin M:= R 3 R:= STD SPEC TABTE[ part] 

TF TRA then 
“~~ begin Slow proe: R:= bits (28,39,R); 

then variable list: 
“~ begin Rr= R+(c14-c12) pos 193 

pseudotop:= pseudotop = 1 end 
R:= R + slow proce spec; LRB:= 7? end 

swop; R:=R shift - 5; pseudostack: 
end3 

if Past proc then add 3pos27 to 
“~ OPERATOR STACK[ pseudo top] ;"go NEXT; . 

 



  

  

[47.67] 
[GIER ALGOL 4, pass 6, page 

cesamn{os) Dt 100 ; 
hs (b21) 3 

c26: ; 
arm(b2)  D ; 
ar bI16 , ud v9 ; 
hv «3 5 

e3ishs ¢25 

c6: hs 25 
c2kshs 25 
eT: pS cel » bv @25 e

e
 

W
e
 

we
 

w
o
 

e30shs «25 
hs ¢25 

armn(e1) 
ga bl7f , hv e 

e39:pmm(e1) = Xt 1 
hs e2 LA 
pm(p) Xt ah 
tk «5 » fa be3 
ck 12 TOA 
eck 16 » ga bb 

beszpm =1 D 42 

em BT, srn(e1) 
pa bI7 +t #1 LOA 

bi7sca [subs] , hv all 
hs e5 
pi oO aqs+a8 

aq (b12) +1 
hv oc NOA 
pms ed T'S OD 
PS c=7 5 hv 3 

cos arn 1 D 
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5] 

STD SPEC 2: 
output (par 4 + 100); 

GIER: 
OPERAND STACK [top operand]}:= 

qq par 2, hs cél3 
goto UNPACK INPUT; 

INGUT 4: output (input) ; 
INOUT 3: output (input) ; 
INOUT 2: output (input) ; 
INGUT 1:3 output (input); goto NEXT; 

DOPE: output (input) ; 
e1:= inputs output(el); 
subs:= e13 

goto NEXT; 
LEFTERT 

eis= input3 
R:= word 2(OPERAND STACK) 

[top operand]; 
QAs= bit 7(R); park:= bits 23 to 32(R); 
OPERAND STACK [top]:= 

bits 1 to 4 (R) + base; 
if OA then 
Subs:= 13 

if -e1 + subs then 
"begin alarm (fsubscripts}) ; 

TATE "false; parl:= 

if OA then top operator:= top operator + 13 
STACK OPERATOR(d3) ; 

if OA then 

output begin call); 
goto NEXT; 

SWITCH DESIG: output(integer) ; 
goto UNPACK INPUT3 

 



  

[5.7.67] 

[GIER ALGOL 4, pass 6, page 6] 

[When the following procedure is entered the operands in top and top + 1 
(i.e. 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 make them of the same type, makes sure that par 2 is 512marked if the 
result is real] 

e32:arn(p) » pm (p-1) procedure ARITHPAIR; 

it (b2) , pa b22 
pa b21 +t af 
pa p t ath 
hv el 

rel:= par 23 
no relation:= false; 
OPERAND STACK Ttop]:= 

bool result; goto REPEAT 

3 

ck O xX IQA 3; 

ck 0 IOB 3 | 
hv s1 NOC ; if -, (QA V OB) then returm; 
Bente) 3 2= 03 if par 2 <5T2 then 
ag (b2) +t 512 3; par 2T= par 2+ 5123 
am 31 D NOA 3; if -, OA then R:= float next top; 
arn 30 D NOB 3; Tf -, OB Then R:= float top; 
hs 63 NZ 3 Tf R +0 Then output (R); 
hv si 3 return; 

e33:hs ¢32 3 RELATION: ARITH PAIR; 

3 
5 
3 
3 

e3k:bs (b2) 
pa p t adie 

hv cl 

chusit -1 
chitqqg (b12) Ve 1 
e35tpa p t di3 

hv e¢ 

e26:hs 732 
alO:bs (b2) , it a12 
al4:pa p t a3 
al5z:arm(b2) =D 

POS, NEG, ABS 
if par 2 < 512 then OPERAND 

STack [top]:= int result; go to REPEAT; 
TAKE OPERATOR: — 
KEEP OPERATOR: 

SET REAL RESULT: OPERAND 

STACK [top]:= real res; goto NEXT; 
PLUS, MINUS: ARITH PAIR; ~ 
aiO: if par 2 < 512 then OPERAND 

ST Ttop]:= intres else 
SET REAL OUT: OPERAND ST [top]:= realres; 
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hs e3 output (par 2); 
hv cl goto REPEAT; 

e37shs 232 MULT: ARITH PAIR 
bs tes if par 2 < 512 then 

a30:qq (b2) +t «1 “par 2 := par D-= 13 
hv aid goto al03 

e38:bs (b2)  , ud 2030 POWER: if par 2 < 512 then 
par Br= par 2 - 1; 
goto SET REAL OUT; 
for real 

:= for; if par 2 > 512 then 
OPERATOR STACK [top}:= For real; 

goto NEXT; 
STEP ELEMENT DO: topoperator: =topoperator-13 
STEP ELEMENT: ARITH PAIR; go to SET REAL OUT; 

output (par2) ~~ 
goto NEXT; 

hv al4t 
beb:qq -9.4+3.9+03.19+0.33 
cho:bs (b2) , hv c 

pm beh 8, gm (b12) 
hv ce 

ch3sqq (b12) t 1 
cheshs 732 

arn(b2) D 
ps cHl » hv e3 
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[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 bits20-22 into b29, (3) outputs par 2, and (4) outputs the type 
given in bits 16-19] 

ch6:ar s 

prm(p) 
eck 15 

b20:qq (b2) 
mb 508 
ek 5 
tk 10 

ga be 
pmfee) 
hs (v21) 

>» gt »b30 
Xt al 

t+ 1 #240 > 

» ga b28 
» CK <-7 

XD 

b28:prm -i[type] DX 
hv ©3 

ch5:bs (b2) 
c62:pa Pp 
c63:pa p 

hv ¢3 

e22ths ch6 
b29 :pml rator] 
ch7:pm (b29) 

em (012) 

pp pti 

e538 

ch8shs ché6 

aa (p) 
hvic 

ch9:bs (b2) 
e50:pa p 
e51:pa p 

eSeths = ch6 

aq (p) 
hv «3 

eSusarn 5 
hs e3 
arm 36 
pS cal 

» hv 3 
Vt diz 
% deo 

» aq 1 
Vt b27 IRC 
t b31 IRC 

MRC 
» hv ec 

» aq 1 
t dig 

3 hv ¢c52 

Vt dala 
t d20 

» aq 0 
t a9 

D 

D 

» hv e3 Wo
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R:= AUX OPERAND [top]; 
if bit 15 (R) = 1 then 
pare:= par 2+aq3 7 
Extract bits 16 to 22 
type:= bits 16 to 19 
rator:= bits 20 to 22 

output(par 2) 3 

output (type) 
end CASEELSE3 

CHECK INTEGER: if par 2 > 512 then 
OPERANDSTACKT top]:= real; ~~ 

CHECK UNDECLARED: 
goto UNPACK INPUT; 

CASE COMMA: base:= case3 
ELSE EXPR: CASEELSE(1) 

base:= else; SET OPERATOR: 
CASE 

OPERATORSTACK [top]:= TABLE 
[ratort+base]; top operand:= 

top operand - 13 goto NEXT; 
END CASE: — 
ENDELSEEXP: CASEELSE(1) ; 

goto NEXT. 

CASE UNDECLARED: t:=undeclar; skip; 
CASE INTEGER: if par2<512 then skip$ 
CASE REAL: t:=real; OPERAND STACK[top]:=t; 

CASE OTHER: CASE ELSE(0); 

go to UNPACK INPUT; 
END SWITCH: output (labeltype) ; 

output(procs) s 
go to NEXTs 

 



  

  

[5.7.67] 
[GIER ALGOL 4, pass 6, page 8] 

ASSIGN: top operator:= 
top operator + 13 

e55:prm(p-1) X ab 
tk 20 , ck -7 No

o 
Wo
o 

ga bl 3 OPERATOR STACK[ top operator] 
hs ci5 , aq vb32 3 := CHECK ASSIGN [bits 20 to 
aq (b12) +1 3 22 (AUX TABLE [top operand 
hv oc 3 + 1])]3 Check stack; 

3 goto NEXT; 

b33:dq Te23+7 239 3 mask 
[1b33 Jaq-9 4+[ 14+2+4]7.9+01.19+42.27, 3 Operator: prep assign 
e56:arn(b12) , mb b33 3 PREP ASSIGN: 

ar 1b33 IRC ; 
er (b12) MRC 3 
hv oc 3 

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

eS7:pm(e1) xX 1 MORE: R:= input; 
hs e2 LA 
hv al7 LT 
ca 196 , hh al8 
ne 210 , hv alg 
pa b20 

e58:pmn 104 DX 
hs e3 » ps i 

pm(el1) xX 1 

if R > 511 then goto STD; 
Tf R = CR then goto CR; 
If R + begin code then goto RAND; 
no code:= false 

BERGCODE: 

output(begin code) ; 
for R:= input while R < 512 

  

hs e2 LA “do output(R)3~ 
hv e3 NT — 
tk -30 > sc eb CReount:= CReount - R; 
tk 30 > PS ceHl output (R); goto NEXT; 

al8hzhv e3 > arn b25 CR: CReount:= CReount+1; 
pa b35 +96 output(CAR RET out) ; 
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ac elt » hv 229 goto MORE$ 

 



  
  

  

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

alfsga ri 

arn{stdid], ck 10 
ga bs , ck 10 
tk -2 » fa d35 
ek 6 
mb 15 D 
ar 468 D 
hs e3 

ba4sarn[tr.no]D 
hs e3 

8293 
b35:am[tr.rel]D 

ps ¢e57-1 , hv e3 
al9:ga b36 , is (b36) 

bs 8100 t 567 
hv c57 

b3z6sarn [ ] D 
hs 63 

hs e@25 
ps ¢c5S7-1 , hv c25 

-6 
ca e3 
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 e59:pm (b22) 

arn. b21 

pm (b2) 
ps cel 

ga b2e6 , hv a7 

~
 oO 

We
e 

Ww
e 

W
e
 

Ww
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w
e
 

ots eenfe20) > hs ¢25 3 
arn(e1) >» ga v4O 3 

buO:bt =1 t -1 3 
ps DBao-1 , hv ¢25 ; 
ern d5 3 

aceszarn d5 t 1 3 

qq (2eh) + 1 3 
hv ae2 NZ 3 

abdzamé ee) tb 1 3 
qa (Ze4#) t 4 3 
hv aed NZ $3 

b20:it 1.1 [no code], qq 
pin(Teh) , bs (b20) 
arm e20-O D NTB 
ps e42 , hh e29 

w
e
 

w
o
 

w
e
 
o
N
 

c66:arm 107 DV 
ce9; am 103 D 

pS c-1 , hv 63 w
o
 

w
e
 

we
 

9] 

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

trrel:= bits 20 tO 27(R)3 

output (bits 320 tO 33(R) + 468); 

output (tro); 

output (trrel) ; 
goto MORE; 

RAND: b36:= R;3 
if R > 412 then 
begin” output (b36) ; 

outin; 
outin 3 

end; 

goto MORE$ 

THEN: Ms= rel:= rel-6; 
if no relation then 
~~ Ms= par23 
b26:= M3 NORELOUT; 
goto NEXT; 

  

  

END PASS 6: n:= input; output(n); 
for ni:= n-1 while n>0 do 
“—~ output (Input) 7 

Count depths of 2 
stacks 

16e4) ; mode bits:= mode bits V no code; 
if no code A error occurred then 
Skip pass 9: R:= top core-4o Tse R:= 0; 
set return (get GP seg); goto next segm; 

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



  
  

[727-67] 
[GIER ALGOL 4, pass 6, page 10] 

  

[Input control table] [ada explenation of table format] 

i=1-103 
dis 
i=10341 ; 
Gq 7e3+4.9+c2h,19+71.27+ 0.39, 3 412 general 
aq 7.3t4.9+c2h.19+71.27+ 0.39, 3 416 undeclared 
QQ 7e3t4.9+c2h.,19+69.27+ 8339, 3 420 label 
qa Todt 9+c2h.19+73.27+ 32.39, 3 bel switch 
qq 763+4,9+c2h.19+72.27+ 8.39, 3 428 formal label 
aq 7o3+4.9+c24.19+73.27+ 32.39, 3 432 formal switch 
qaf 7.3+4.9+c2h. 19+735.27+ 16.39, 3 436 no par proc, in, re, bo, no 
qat 7.3+4.9+c10.19+73.27+ 20.39, 3 par proc, in, re, bo, no 
aaf 7.3+4.9+c2h.,19+71.27+ 24.39, 3 bub simple, in, re, bo 
qaf 7.3+4.9+c2h.19+70.27+ 10.39, 3 448 array, in, re, bo 
QQ Te5t+0.9+030.19 3 452 dope descr 
qaf 7.3+4.9+c2h.19+735.27+ 28.39, 3 456 formal proc, in, re, bo, no 
qaf 7.3+h.9+c2h,19+72.27+ 24.39, 3 460 formal simple, in, re, bo, str 
qaf 7.3+4.9+c2h.19+72,27+ 13.39, 3 464 anon array, in re bo 
qaf 7.3+4.9+031.19+75.27+ 4.39, 3 468 literal, in, re, bo, str 
qaf 7.34+0.9+c27.19+ 20.39 3 3 472 spec: simple in, re, bo, str 
qgf 7.3+0.9+¢c27.19+ 24.39 3 476 ~ label, val: in, re, bo 
qaf 7.3+0.9+c27. 19+ 28.39 3 - array, in, re, bo, proc 
gat 7.3+0.9+c27.19+ 32.39 3 484 - proc, in, re, bo, switch 
qaf 7.34+0.9+c27.19+ 36.39 3 488 - unsp, gen 
qaf 4444+9.94+ ¢.19+ 2.35+38.59 3 lWo2<<=> 
qqf 4.4+9.9+ 6.194 2.33+h2.39 3 4W6>F ~ 

qqf = 7.3+ 8.9+ c.19+ 44.39 3 500 not, entier 
qaf 7 .3+ B.9+ c.19+ 46.39 3 504 pos, neg, abs, round 
qaf = T.3+ 8.9+ c.19+ 50.39 3 508opint, opreal, opbool, opstr 
aq 14 He [1,2]3.9+ ©.19+ 36,.27+ 8,33 » 3 128 procs 
qq 1444 8.9+ c.19+ 10.27+ 9.39, 3 129 ifex 
aq 1444 0.9+ ¢.19+ 10.27 » 3 130 ifst 
qq 84+ [1,2]3.9+059.19+ 41.27+ 5.33 3 131 thenex 
aq -10.4+ [1,8]9.9+c22.19+ 37.27+ 7433+ 0.39 3 132 elseex 
aq 1444 2.9+ ¢.19+ 36.27 » 3 133 delete call 
qq -10,4+ 1.94+c48.19+ 39.27+ 7.33 3 134 end else ex 
aq 1 ee O.9+ 2.194 12.27 » 3 135 end else st 
qq 14 b+ 0.9+ c.19+ 12.27 » 3 136 end then st 
qq +10.4+ [1,2]3.9+ ¢.19+ 44,27+11,33 > 3 137 end go to 
qq 144 0.94 c.19+ 13.27 » 3 138 for 
aa -10.4+ 1.9+c41.19+ 20.27+ 2.33 >» 3 139 step 
qa -10.4+ 1.9+c41 619+ 21.27+ 2.33 » 3 140 until 
qa 1444 0.9+ ¢.19+ 2h.27 » 3 141 end do 
qaqsoh, O.9+ ¢.19+ 77.27 » 3 142 end single do



  
  

[7.7.67] 
[GIER ALGOL 4, pass 6, page 11] 

aq 
qaqa 
qq 
qq 
qq. 
qq. 
qq. 

aq 
qq 
qq. 
aq 

qq 
aq. 
aq. 
aq. 
qaqa 
qq 
aq 
aq. 
qq 
qa 
aq 
aq 
qq 
aq 
qa 
aq. 
qq. 
aq 
aq 
qq. 
qq. 
qa 

qq 
qaqa 
aq 
aq 
qa. 
aq 
qa. 
qq 
qq 
qq 
aq 
qaqa 

bS
Sb

3 
pp
an
n9
 

F
E
E
S
 

EP
 S
ES
E 

E 11.9+ 

[1,819.9+ 
[1,8]19.9+ c.19+ 
[1,8]9.9+ Co 19+ 

[1,8]9.9+¢35.19+ 
[1,2,8]11.9+ c.19+ 
[1,2,8]11.9+ c.19+ 
(1,2,8]11.9+ ¢.19+ 

0.9+c41.19+ 
0.9+c41 19+ 

Ce 19+ 

C.19+ 

[1,2,8]11.9+ ¢.19+105.27+ 
0.94057 019+117.27+ 
2.9+¢e54.19+102.27 

{1,2,8]11.9+ 
(1,2,8]11.9+ 
(1,2,8111.9+ 
[1,2,8]11.9+ c.19+ 

8.9+ c.19+ 
0.9+c44.19 

[1]1.9+ c.19+ 
[1,2]3.9+c43.19+ 
(1,2]3.9+c44.19+ 

O.9+ 219+ 

0.9+ c.19+ 
(1,2,8]11.9+ ¢.19+ 

Co19t 

Co19+ 

Ce19+ 

41, 33+16.39 
2.33454, 39 
2,33+55.39 
2.33+56.39 
0633+57 39 
44433459 ..39 
0.33+58.39 
5 233+63.39 

80.27 3 

81.27 , 
1235+12.39, 
0.33 ’ 

? 

50 33+60,. 39 
5 33+61 39 

3427+ 5.33+61.39, 
5 33t+62,39 

14.39 

16,27+ 2,33 ; 
23,27+ 2.33 

19.27+ 5.33 ’ 
97.27 ’ 
97.27 ; 
98. .27+41 .33+13.39, 

1.9+053.19+101 .27+12.335 
8.9+ch7.19+ 
0.9+ 

0.9+ 
29+ cCe19 

[1,2]3.9+¢59.19+ 
0.9+ c.19+ 

[1,2]3.9+ c.19+ 

0.49 
@.19+100.27 

C.19+115.27 

41 27+ 5033 
11.27 
98.2741 633 

0.9+ ¢9.19+100.27 

0.9+¢13.19 
0.9+ c.19+ 

0.9+ c.19+ 
0.9+ c.19 

8.9+ Co19+ 

8.9+ 0219+ 
0.9+c41.19 
1.9+c41 19+ 

[1,8]9.9+ch0.19+ 
(1,2]35.9+c42.19+ 
[1,2]3.9+ ¢.19+ 

76.27 ’ 
76.27 

2727+ 

27.27+ 
18.39, 
18,39, 

15.27+ 2.33 ’ 
14..27+ 2.33+15.39, 
2227+ 2.33 
18.27+ 5.33 ’ 
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181 

143 mod 
Tak + 
145 - 
ie ’ 
147 
148 : 
149 K 
150 shift 
151 first bound 
152 not first bound 
153 of switch 

154 code 
155 end. switch 
156 and A 
157 or V 
158 imply => 
159 = 
160 T 
161 ) 
162 simple for do 
163 step element do 
164 while element do 
165 case st 
166 case expr 
167 of expr 
168 end case expr 
169 case comma 
170 case semicolon 
171 end loop 
172 do 
173 then st 

174 else st 
175 of st 
176 end case st 
177 end call 
178 ] one 
179 ] more 
180 call param 

comma 1 
comma, 2 
bound coion 

simple for 
:= for 

stepelem 
while elem 

182 
183 
184. 
185 
186 
187
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[7.7.67] 
[GIER ALGOL 4, pass 6, page 12] 

qa 
qaqa 
aq 
aq 
qaqa 
qq 
qq. 
qaqa 
aq 
aq. 
qq 
qq 
aq 
aq 
qq. 
qa 

qq 
aq 
qa 
qq 

aq 
qq 
qq. 
qq. 
qq 
qq 
qq 
aq 

-10.44+ 
-10.44+ 
-10 044 
Tht 
THe 
144+ 
Tab 
Tabet 
Tad 
Tht 
Thode 
The 
144+ 
Thode 
1h ke 
TH be 
Todt 
Tabet 
Tobe 
Ta bt 
1h dt 
1u 44+ 
14 b+ 
1404 
Tabet 
Tad 
Tad 
Tabet 

  

1.9+ch1.19+ 17.27+ 2.33 , 
2.9+ ¢.19 

[2,8]10.9+¢55.19+116,27+ 11439, 
£1,2,8)11.94+e55.194+116,27+ 4.33+11.39, 

0.9+ ¢.19+ 9.27 , 
c56.19 

0.9+ C.19+ Teel 

0.9+ ¢.19+ 86.27 
0.9+ c5.19+ 96.27 
0.9+ c7.19+ 5.27 

0.9+c24,,19+ 2.27 

2.9+c24.19+ 85.27 
2.9+ c.19+ 84,27 

[1,2]3.9+ ¢.19+ 83.27+ 2.33 
2.9+ ¢.19+ 84.27 
0.9+c4h.19+ 82.27 
0.9+ c.19+ 6.27 
0.9+ c7.19+ 4.27 

0.9+ 07.19+ 4.27 

0.9+ Co19+ 8,27 

1 9+c11 019+d1 5 02741 5055410439 

[1,8]9.9+¢39.19+ 3 33+19 39 
0.9+¢58.19+117.27+ 0.33 , 

+ 0.9+ @.19 

0.9+ ¢.19+118.27 
0.9+c64..19+87.27 > 
169401101941 5 .27+14, 33+10.39 
8.9+ c6.194+ 79.27+ 15.39, 
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 188 while 

189 endass 
190 := 
191 first:= 
192 while label 
193 prepass 
194 goto bypass 
195 bypass label 
196 CARRET 
197 begin block 
198 begin proc 
199 take array 
200 take value int 
201 - - real 
202 :=«Cs - bool 
203 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 

214 beg func 
215 begin bounds



  

  

[7.7.67] 
[GIER ALGOL 4, pass 6, page 13] 

[Qperator table] 

i=i.8 3 
a3: 3 
i=843 3 

qq =9 t+ 3.9+ 0819+ 78.27+ 1.33 ’ 
qq -9 ott 03.19 
qq -9 + [1,2]3.9+c14.19+ 78.27+12.33 ; 
qq Delt 169+ 01.19+ 43,27+ 7.33 ; 
qq -9 d+ 1.9+052.19+ 99.27+11.33 
qq =9 ot 1.9+¢52,19+ 99 ..27+ 1032 

qq =13.4+ 0.9+c64. 19+222 27 ; 
aq = 94+ [1,213.9+ ¢3.19+ 1.33 
qq Get £1, 2,4]7.94 01.194 51,27+41 233+ 4,39, 
qq =9 4+ [1,2]3.9+ c1.19+ 25,27+ 1.33 , 
qq -9 d+ [1,2]3.9+ c1.19+ 26.27+ 1.33 ; 
aq 1104+ 0.9+ ¢.19+ 28,27 > 
qq -9 4+ [1,2]3.9+012.19+ 78.27+41.33 , 
qq 9a lt 3.9+¢12.19+ 78,27+40, 33 , 
dq 9.4 3,9+012.19+ 78.27+ 5.33 ; 
aq -9ebt 3.9+012.19+ 78.27+ 9.33 ; 
QQ 944+ 3.9+012.19+ 78.27+11.33 ’ 
qq -9 let 3.9+012.19+ 78.27+ 2.33 ’ 
qa Debt 3.9+012,19+ 78.27+ 2.33 ’ 
qq -9 ede 3.9+012.19+ 78.27+ 5.33 ; 
aq Delt 3.9+012,19+ 78.27+15.33 ; 
aq 9644+ 3.9+012.19+ 78.27+16.33 ; 
qq 9444+ 3.9+012.19+ 78.27+17.33 ’ 
qq 964+ 3.9+012.19+ 78.27+18,33 ; 
qq =9 4+ 3.9+012.19+ 78.27+19 433 , 
qq -9 ele 3.9+012.19+ 78,27+20.33 , 
qq Debt 3.9+012.19+ 78.27+21 233 , 
aad 964+ 3.94012.19+ 78.27+ 6.33 ’ 
aq Dott 3.9+012,19+ 78.27+12,33 ; 
gd =D olt 3.9+012.19+ 78.27+12.33 ’ 
ad elt (1,2]3.9+¢33.19+ 60,27+ 2,33 
aa Salt [1,2]3.9+c33.19+ 61.27+ 2.33 
qd Set [1,2]3.9+c33.19+ 62.27+ 2,33 
qa Sol [1,2]3.94+033.19+ 63,27+ 2.33 
qt Slt [1,2]3.9+033.19+ 64.27+ 2.33 
qq 5 at [1,2]3.9+¢35.19+ 65.27+ 2.33 
qa Bett = 1, 2,4]7.94 01.194 34.274 5,33+ 6.39, 
qq 1364+ = 1, 2,4]7.9+ 01.194 33.27+40.33+ 4,39, 
qq Tot = 1,2, 4]7.94034.19+ 127+ 2533+ 5.39 
ad Tot «1, 2,417.9+034.19+ 35,274 2433+ 5.39, 
qq 13.44 = 1,2,4)7.9+034.194+ 32.274 2.334 5.39, 
qq 13.44 = 1,2,4]7.94+ ¢1.19+ 29.27+00,.33+ 4,39, 
aq 1364 79+ 01.194 94,27+10.33+ 4,359, 
qq 1364+ T.9+ C1.19+ 93.274+10.33+ 5.39, 
qq 13.44 769+ c1.19+ 94.27+10.33+ 6,39, 
qq 1304+ Te9t C1.19+ 94,27+10,33+ 7.39, 
aq Tobe [1,2]3.9+026.194+ 45,27+ 2,33 
qq Tulee [1,213.9+¢36.19+ 46,27+ 2.33 
qa Olt [1,213.9+037.19+ 4827+ 2.33 
qa Delt [1,2]3.94+¢36.19+ 49,27+ 2,33 
aq 1144+ [1]1.9+¢38.19+ 53.27+ 2,33 
qq Oe 1, 2,4)7.9+ 01.194 50.2741. 334+ 4.39, 
qq eet = [1,2,4]7.9+ 01.194 6627+ 5,33+ 6,39, 
aa Tee [1,2,4]7.94+ 01.194 67.27+ 5.33+ 6.39, 
qq Set = 1, 2,4)7.94+ 01.194 68,27+ 5.33+ 6,39, 
aq Tet = £1,2,4)7.9+ 01.194 91.2741 33+ 6.39, 
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8 switch design 
9 if ex 

10 accept 208, 214 
11 := 191,190 
12 of switch 
13 of case 
14 ( 
15 for integer 
16 mod 
17 first subser, 209 
18 not first 
19 last subser 452 
20 spec int name 
ei - re - 
22 bool - 
23 string 
2h label 
25 value int 
26 - re 
27 spec value bo 
28 array int 
29 ~ re 

30 - bo 

31 proc no type 
32 - int 

33 - re 
3h - bo 
35 switch 

36 unsp 
37 general 
38 

wn
 oO 

V
I
A
A
 

ho S 

43 ¢ 
Lh not 
4S entier 
46 pos 
U7 neg 
48 abs 
49 round 
50 opint 

51 opreal 

52 op bool 
52 opstring 
Su + 
25 = 
56 ’ 
57 
58 A 
59 : 
60 XK 
61 V 
62 = 
63 Shift 

 



  

[7.7.67] 
[GIER ALGOL 4, pass 6, page 14] 

[Check operators: case] 
b312 qq -9e4+ 051.19499.27 

qq =9 +1 29+ch9.194+99 27+ 2.353 

GG =9o4+1.9+050.19+99.27+ 0.33 
dq -9.4+1.9+052.19+99.27+ 5.33 
Qa ~9e44+1.9+052.194+99.27+ 9.33 
gq -9.4+1.9+052.19+99.274+11.33 

[Check operators: else] 
b27: aq -9e4+ 063.19 

aq -9.44+1.94+ch5.19+ 1.27+ 2.33 
qq -9.44+1.9+c62, 19+ 0.33 
aq -9.4+1.9+ ¢3.19+ 5.33 
qq -9 t+] 9+ 03419+ 9.33 

qq ~9 +] 09+ 03.19+ 11233 

[Check assign operators] 
b32: aq -9.4+1.9+03.19+10.33+0.39 3 O undeclared 

qq -9 +1 09403219441 0 33+k 39 3 1 integer 

gq -9o4+1.94+03.19+40.33+5.39 3 2 real 
dq -9.4+1.9+03.19+ 5.334+6.39 3 3 boolean 
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O undeclared 
1 integer 
2 real 

3 boolean 
4 string 
5 label 

undeclared 

integer 
real 
boolean 

string 

label WI
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[9.11.1967] 
[GIER ALGOL 4, pass 6, page 15] 

[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 
L+1: qq specn.9+spec(n-1).144 2.2. 

Operand is the entry in the OPERAND TABLE of the procedure identifier, 
spec is the entry in the OPERATOR TABLE of the specifier operator, 
Code output = output value - 468, 
Ref will point to one of the action words of a table:] 

a10: [Ref table] Procedure kind ? 

qa 7e3+ 016.19+74,.27+5.53 » 3 O fast with parameters 
aq Todt 016.19+74,27+2, 33 » 3 1 fast without parameters 
qq Tet c16,19+74.27 » 3 2 Slow, fixed parameter list 
aq Todt 016.19+74, 2744.33 » 3 3 slow, variable parameter list 
Qa 7e3+ ©16,19+71 .27+1.33 > 3 4 std. variable 
qq 73+ c19.19+ 3.33 3 5 in program with parameter 
qq Tedt Ot ©.19+90,27+ 6.39 3 6 kb on 

qq 7e3+4.9+ ¢,19+89.27+ 4,39, 3 7 lyn 
qq 765th.9+ 0.194+106,27+ 19.39 , 3 8 writecr 

d17: [Std proc parameter specifiers] Spec. Parameter kind type 
Gd -9.4+3.9+¢c12.19+ 78,27 » 3 0 used internally, slow 
qq, e14.19-c12.19 fy,31 - - > - var. list 
QQ -9044+1.9+c26.19+109 27441 .33 2 integer expression 
ad -9e4+1 .9+c26.19+109.27 3 real - 
QQ -9e4+1.9+c26.194+109.27+ 2.33 4 int. or real - 
Qa -9.44+1.9+¢c26.194+109.274+ 5.33 5 boolean - 
GQ -9o4+1 .9+026.19+111.27+41 233 6 short - 
GQ -9e4+1.9+023.194+110.274+23 33416439 7 integer variable 
G4 -9o441.94+023,19+110.27+26.33+16.39 38 real - 
Qa -9.4+1.9+023.19+110.27+22.33+16.39 39 boolean - 
Ad ~9 4+ .94+023.19+109 27+ 2453+ 8,39 10 array identifier, any type 
QQ =9e441.9+026.194+109.274+ 9.33 11 string 

We
e 

Ww
e 

W
e
 

w
e
 

Ww
e 

W
e
 

Ww
e 

w
e
 

W
e
 

W
e
 

w
e
 

W
e
 

We
e 

o
o
 

W
e
 

e
e
 

e
e
 

e
e
 

fo
o 

w
e
 

Ww
e 

w
e
 

qq -9.4+1.9+c26.19+ 25.33 12 variable or array, any type 
Qa ~9.4+1.9+c26.19+ 19.33 13 integer proc. with parameters 
qa -9.44+1.9+c26.19+ 11.33 14 label 
dq -9.4+1.9+c26.19+ 12.33 15 anything 
ad -9e4+1.94+c26.19+ 95.274+22.33 > 3 16 gier 
dd -9olt+1.9+c26.194+ 92.27+h1 33 >» 3 17 select 
ga -9eh+1.94+026.19+ 882744133 » 3 18 writechar 
GG ~9elt+1.9+c26.19+ 32,27 >» 3 19 abs 
QQ -9+1.9+026.194+ 33.27 > 3 2 entier 

 



  

  

[6.11.67] 
[GIER ALGOL 4, pass 6, page 16] 

[Primary operand table 1] 

de: 

B20 2qq 31 o4+31.9431.14431.194+31.24 
[11111 12177 1 11197 11191 2 11117 11111 3 11111 

aq 13.4+ F.9+20.14+10.19+2,.24416.29 ~ 
[01101 00100 1 10100 01010 2 00010 10000 3 00000 

qq 21.4+ 4.9+20.14 ~ +2h ,29 
[10101 00100 1 10100 00000 2 00000 11000 3 00000 

aq 124+20.9+20.144+4, 247 +16,29 
[00001 10100 1 10100 00000 2 00100 00000 3 00000 
dl2:qq 12.4+ 6.9+20.14 ~ 
[01100 00110 1 10100 00000 2 00000 00000 3 00000 
alZ:aq 20.44 6.9+20.14 - 
[10100 00110 1 10100 00000 2 00000 00000 3 00000 
dt4usaq 22 .9+20,14 ™ 
[00000 10110 1 10100 00000 2 00000 00000 3 00000 

qq 5.9+20.14 “ 

[00000 00101 1 10100 00000 2 00000 00000 3 00000 
aq F.9+12.14 ~ 

[00000 00100 1 01100 0000 2 00000 00000 3 00000 
qq ol 

[00000 00000 1 00100 00000 2 00000 00000 3 00000 
aq 2.44 7 4.14+16.19+1,244+16.29 ~ 

[00010 00000 1 00100 10000 2 00001 10000 3 00000 
qq 2.4+ ~ Leiu+ 8,15+1.24+16.29 ™ 

[00010 00000 1 00100 01000 2 00001 10000 3 00000 
qq 2.44 7 Koide 4.194+1,24+16.29 ™ 

[00010 00000 1 00100 00100 2 00001 10000 3 00000 
aq Wo 1h+16.194+1.24416,29 ~ 

[00000 00000 1 00100 10000 2 00001 10000 3 00000 
qa. ™ hype 8.154+1.24416.29 7 

[00000 00000 1 00100 01000 2 00001 10000 3 00000 
aq ™ hethe 41D +1.24+16.29 ~ 

[00000 00000 1 00100 00100 2 00001 10000 3 00000 
qq 12.44 6.9+20.14+ 1.19 

[01100 00110 1 10100 00001 2 00000 00000 3 00000 
aq 20.4+ 6.9+20. 14+ ~ 16,24 

[10100 00110 1 10100 00000 2 10000 00000 3 00000 
qq. 23 .9+20. 14+ ™ 8,24 

[00000 10110 1 10100 00000 2 01000 00000 3 a0000 
qaqa. 2.9O+ Wothke 2.15 - 

[00000 00010 1 00100 00010 2 00000 00000 3 00000 
aq 7 Tithe 1.19 a 

[00000 00000 1 00111 00001 2 00000 00000 3 00000 
aq 7 7th = 16,24 = 

[00000 00000 1 00111 00000 2 10000 00000 3 00000 
aq Te 14+ ™ 8,24 7 

[00000 00000 1 00111 00000 2 01000 00000 3 00000 
aq ~ 6.14+ 2.19 - 

[00000 00000 1 00110 00010 2 00000 00000 3 00000 

11111 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

00000 

——
 

—
 

—_
—s

 
w
o
k
 

—_
 

o
l
l
 

—
a
A
 

—
 

o
d
 

N
O
 

we
 

C
D
w
e
 

—~
J 

we
 

O
\
w
e
 

U1
 
we

 
S
o
w
s
 

UN
 t

ee
 

MD
 
we
 

1 
He
 
O
v
e
 

WO
 

te
 

D
u
e
 
J
e
e
 

O
\
w
e
 

U
l
 w

e 
F
o
w
e
 

Ui
 

we
 

PO
 
we
 

—
 

&e
 

© 
w
e
 

—
_
 

w
e
 
R
e
.
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25 

hi2, 416 
undeclared] 

subs, var. int] 

subs. var. real] 

subs. var. bool] 
16,45,49,50,59, 468 
result integer | 
46,-48, 51 
result real] 
4h, 52, 60-63 
result bool] 
53 
string] 
420, 428 
label] 

no type] 
48 
array, sub. int] 

array, sub. real] 

array, sub. bool] 
464 
array, anon, int] 

array, anon, real] 

array, anon. bool] 
436 
proc, no. par, int] 

proc. no. par, real] 

proce. no. par, bool] 

proc. no. par, no typ] 

proc. Ww. par. int] 

proc. W. par. real] 

Proce We pare bool] 

proc. W. par. no. typ] 

 



    

| [6.11.67] 
| o [GIER ALGOL 4, pass 6, page 17] 

| [Primary operand table 2] 

! aq 13.4+ 4.9+20.14 +2, 244+-16,29 3 4b4, 460 

[01101 00100 1 10100 00000 2 00010 10000 3 00000 00000 24 _ simple integer] 
aq 21.4+ 4.9+20.14 ” +2h.,29 3 

[10101 00100 1 10100 00000 2 00000 11000 3 00000 00000 25 simple real] 
| qa 1.4+20.9+20.14 ™ +h ,244+16,29 ~ 

  

3 
[00001 10100 1 10100 00000 2 00100 10000 3 00000 00000 26 simple bool] 

| aq 5.9+20.14 3 
[00000 00101 1 10100 00000 2 00000 00000 3 00000 00000 = 27 formal string] 

| qq 12.44 B.9+ 7.14 1.15 3 456 
[01100 00110 1 00111 00001 2 00000 00000 3 00000 00000 28 form. proc. int.] 

| qq 20.4+ 5,9+ 7.144 ~ 16,24 3 
| [10100 00110 1 00111 00000 2 10000 00000 3 00000 00000 «=: 29. form. proc. real] 

qq 20.94 7.1u+ ~~ 8,2b = ; 
[00000 10110 1 00111 00000 2 01000 00000 3 00000 00000 30 form, proc. pool] 

qa 29+ 6,144 2.19 3 
& [ 00000 00010 1 00110 00010 2 00000 00000 3 00000 0000 31 form. proc. no type] 

! qq 2.4+ 829+ 4,14 3 4ak, 432 
[00010 01000 1 00100 00000 2 00000 00000 3 00000 00000 32 switch] 

aq 7“ 7.14 ~ ~ ; 
[00000 00000 1 00111 00000 2 00000 00000 3% 00000 00000 §8=._:- 33: std. proc. ] 

aq 7 7.14 - - 3 
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 = 34 sta. proc} 

aq Toth 7 ~ ; 
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 = 35 std. proc. ] 

qq 7.14 ~ ” 3 
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 86:36. std. proc. ] 

aq. ~ 7.14 - = ; 
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 = 37 std. proc. ] 

qq 7.14 ~ ” 3 
[00000 00000 1 00111 00000 2 00000 00000 3% 00000 00000 )=_-:38:_ std. proc. ] 

qa. 7 7.14 - = ; 
[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 86: 39.: std. proc. ] 

qq “7.14 ™ = ; 

a [00000 00000 1 00111 00000 2 00000 00000 % 00000 00000 «=H: std. proc. ] 
aq ~ 7.14 - = ; 

[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000) #1. sta. proc. ] 
aq ~ 7.14 = ; 

[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 42 std. proc. ] 
qq ~ 7.14 ~ ; 

[00000 C0000 1 00111 00000 2 00000 00000 3 00000 00000 )=—s-444. std. proc.) 
aq Tel “ ~ 3 

[00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 4 std. proc. ] 

qa 7.1 ~ 3 
| [00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 «#5 std. proc. ] 

aq 7.14 7 ” 3 
{00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 «446 std. proc.] 

qq 7.14 ~ ™ 3 
| [00000 00000 1 00111 00000 2 00000 00000 3 00000 00000 «=—«447_ std. proc.] | ~ S 2 

 



    

  
[6.11.67] 
[GIER ALGOL 4, pass 6, page 18] 

[ AUXILIARY OPERAND TABLE 

  

  

  

Bit 

1-4 Corresponding operand. 7¢39 
5-6 end call output. b39 

Value Output on end call 
0 end call 

1 std 2 call 

2 None 

7 Switch identifier 5¢39 
9~11 Begin call. 1.11 = Set accept operator 

4.11 = output begin call 
15 Label type, ¢c22 

16-19 Type, for output. ¢12, b30 
20-22 Check operator. 4b30, 1¢55 
25-32 Left bracket operator] 
al6: 3 
i=d16-d2 3 

@ al: 3 
, 1=a16 3 

ad19=-dh 3 

aq O4+0.6+5.11+ 0.194+0,22+17.32, 3 O undeclared 
qq 1.194+1,.22 $3 1 subs. var. int 
aq 2.19+2,22 3 2 - - real 

gq. 3.19+35.22 3 3 - bool 
aq 1.19+1.22 3 4 result int. 
qq 2.19+2.22 35 - real 
qq. 3.194+3.22 56 -{ bool 
qa. 4,19+4,22 3 7 string 

| aq 1.15+5.19+5.22 3 8 label 
+ qq 2.19+2,22 3; 9 no type 

! aq 1+ 1619+ 17.32 $3 10 array subs. int, 
| qG 2.44 2.19+ 17632 311 - - real 

qq. Bolt 3.19+ 17632 312 - = pool 
qq 1.19 3 13 array anon. int. 

& «a 9 fas Lek aq . 3 - - 00 
aq 1.19+1.22 3 16 proc. now par. int 
aq 2.1942.22 317 - - = real 
qa. 3.19+3.22 318 = - = pool 
aq. 0.19 319 - - - no type 
qq LO .6+4.114+ 15.19 3 20 proc. w. par. int, ve 
qq 5 4+0 644.114 14.19 321 - - - real 
qa 6.440 644.114 13.19 3 22 - - = bool 
qq 9 o4+0 644.114 0.19 323 - - no type 
qq 1.19+1.22 3 2h simple integer 
qq 2.1942.22 3 25 - real 
aq 3.19+3.22 3 20 Ce bool 
aq 4.19+4.22 3 27 formal string 
aq 4U4+0.645.11+ 1.19+1.22,3 28 formal proc. int. 
qq 5 +0 .6+5.11+ 2.19+2,22,3 29 - - real 
aq 6.440.64+5.11+ 3.19+3.22,3 30 - - pool 
qa, 9 h+0.6+5.11+ 0.19 93 31 - - no type 
aq Bou+ 1.7+ 0.19+ 8.32 3 32 switch - 

 



  

f6.11.67] 
| @ _GIER ALGOL 4, pass 6, page 19] 

[Auxiliary operand table 2] 

[Standard procedures] 
aq 4o4+1,6+0.11 3 33 integer fast a 

aq 5e4+1.6+0.11 3 34 real - 
qq 6.44+1.6+0.11 3 35 boolean - 
aq 9.4+1,6+0.11 3 36 no type - 
qq 4.44+0.6+4.11 3 37 integer slow, fixed list 
qq 5o440.6+4.11 3 38 real - - - 
og 6.440.6+4.11 3 39 boolean - - ~- 

! da 9.4+0.6+4.11 3 40 no type - - 
aqf 4.4+0,6+4.11 3; 41 integer - variable list 
qaf 5.4+0.6+4.11 3 42 real - - - 
qaf 6,44+0.6+4.11 3 43 boolean - - - 

qaf 9.44+0.6+4.11 3 4b no type - - - 
aq 44+2.6+0.11 3 45 integer in program 
qa 54+2.6+0.11 3 46 real - 

& qq 9.4+2,6+0.11 3 47 no type - 

aq 15.4+c64.19+111.27,3 dummy operator 
A453 qq-13.44+c64.19+ 99.27,3 operator stack bottom 
c61ths ¢25 START PASS 6: output( input) ; 
a25:pp aah , pp pl p:= a2hs rep: pt= pt 13 

arn e20 » ca Dp if p = po then goto NEXT; 
gm aeh , hv ec stack p]l:= 03 goto rep; 

alh:ern p > hh 925 Ww
e 

Ww
e 

Ww
e 

w
e
 

Ww
e 

ai8: qq [pass sum] 
d e22=keelh, eh7=3 
B k=e23, i=0 
T=10e21 3 
qq e16.9+1018, 19-c16.19+6. 24+061 239 3 
e oe 

Set load parameters 
Load segment word 10 we

e 
wa
 

eo
 

3 

o e [final end] 3 

s 

  
 



  

  

[9.11.1967] 
[GIER ALGOL 4, Pass 9, page 1] 

b k=e22+e14, ise16-e47, a60, b50, a0 3 drumblock head pass 9 
a i=e16 3 

[Predefinitions, when no comment then input byte value] 

ato= 76 
al1= 63 
di2= 30 
d1i3= 77 
dih= 59 
d15= 60 
a16= 75 
a17=104 
d18= 96 
dig= 52 
a20= 68 
d2l= ea 

a22= 69 
d23=104 
deli 46 

b ¢e7O 

fo
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W
e
 

Ww
e 

t
e
 

te
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W
e
 

W
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W
e
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w
o
 

bl CR 

CR 

3 

e 
= word 
Tast + word 

beg code 
CR outside code 
dope spec 

std spec 

display 0, not input value 
forbid spec 

code, outputvalue 
boolean simple spec 

core bliock head pass 9, To shield c-names 

b k=e31, 150 3 load texts 
T=e32 

d33: tnumber; 

d34: Tsyntax; 
d35: Taddrs 
d36: Ecode head; 
d37: Tcode size; 
a27: Tundef; 
d25: Tsorry; 
e%2=t- 

e 

3 

Wo
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wo
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Wo
 

we
 

Wo
 

We
 

we
 

w
e
 

 



  

[8,2.1967] 
[GIER Algol 4, Pass 9, page 2] 

{constants ] 
pa

 
SO
 
D
A
 
O
W
 
F
U
 

> 
- 

oe
 

O
N
 

F
O
E
 

PD 
=
 

O
 
B
e
c
o
 

i
 

aq 1.39 
Aq 1614=1.19+1629-1.35 
aq 63.10+15.39 
aq 31.4 
qq 63.25 
Ga 161+3.16+7.244+5.32 
aq 1226+1023.39 
aq 3.29 
aq 2.29 

qq 10.39 
] qq 1.941.225 
] qa 320 
] can shoo , cm (r-410) 
1 aq 49.18 faj-hoo.32 
Jaq 3.25 [a-a] 
] aq 421 [displ 0] 
] qq 1.18 [b-a]+H00.32 

modifbpits 
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ek
 

eh
 

Ww
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 o 

[full word working locations] 

instr 

i 

addr 

term 

bs qq 
[1] aq 
[2] qa 
[3] aq Ne

e 
W
o
 

W
o
 

w
e
 

ci: hs 8 NQA 3 cond store: if mist store then store; 
c2: amd » ac ek 3 CR next slip: CReount:= CReount + 13 

& e3: grb » pi 8 3 next slip: instr:= 0; mst store:= fmark:= 
3 comma mark:= false; comma allowed:= true3 

ek: hs c7 » aq O 3 next; s:= 03   

ga b13 , hv (pd2) ; name byte:= Raddr, goto first[p]; 

  
 



  

  
  

  

[30.9.66] 
oe [GIER Algol 4, Pass 9, page 3] 

e5: tk j » el 9 3 shift next: Rs= R shift 13 RM:= RM shift 9 

c6: arm(e1) +t 1 3 next byte: 
hv e2 TA 3 Raddr:= input byte; 
hr s] ; return; 

as amd » ac eb 3 b1CR: CReount:= CReount + 13 
e7: hs c6 3 next: Raddr:= next byte; 

ca diOo ,hv a 3 if Raddr = <blind CR then goto biCR 
ga b2e0 , it al 3 p= bits(15, 19, tablelbyte]}3 

bed: arn 1 » mm id 3 
bi: gt YF  , pp -1 3. modifs= bits(30, 35, table[byte]) 

ck -14 , ga v6 3 
arn(el) , hr si 3 R= bytes return; 

store: R= instr3 ‘w
o a c8: amb 

c9: gr (b2) Vv MPC ; store R: store[i] MPC:= R3 goto count i 

c10: pa be t a9 start slip: 1t:= base code; w
e
 

count i: is= 11 3s= i + 13 

if i = top core then goto stack alarm; 
return; 

be: arnfi1]o D 1 
ca e20 hv cl8 
ck 10 > er 1b 

Ne
 

check CR if curr byte + CR then 
err 1: me88(¢<code syntax},“0; 1); 

goto skip to next CR; 
err 2: mess(¢<code addr}, 0, 1); 
skip to next CR; set return (cond store) ; 

elththr si arn(e1) 
cleéhsne dil , hs e5 

hv al » aq sd34 
e133 hs e5 
als ps cl-1 , qq sd35 

oe 

e70: arn(e1) V search CR: R:= curr byte; skip next; 
aes hs cT7 rep search: next 

ca ali , hr si if Raddr = <code CR> then return; 
& ca did), hv c65 Tf Raddr = <end code> then goto end code 

ne dai4 Tf Raddr = text 1 V Raddr = text 2 then 
ne 415 , hv a2 begin _— 
hs c6 next byte; 
hs c6 next byte; ' 
hs c6 next bytes 
hs 6 next byte; 
hv a2 end 
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goto rep search 

  
 



  

  

  
  

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

ek: 

ad: 

e153 

alts 

hsn 

bs 

bs 

hs 

bs 

ps 

hs 

ne 

hsn 

ga 

ca, 

hs 

e16=i-1 
arn 

ne 

ps 

e17=1-1 

e18: 

e193 

ceo: 

it 

hs 

pa 

hs 

pm 
hs 
hs 

hs 

hs 

tk 

hv 

it 
pa 

C7 
pe15 
Pp 
chs 

p96 
(pd5) 

ct 
ai6 
034 

-j] 

CO 
al 

(b2) 
(b2) 
c3~1 

(p14) 

bis 
chy 
cil 

(b6) 

c5 
ec} 
oy) 

b18 

X 

» hv ad 
» hv ceh 

hh ete 

hv ch7 we 

» hv cab 

» hh cll 

» hv ¢13 
» hv chh 

» pt v3 

t+ [save wh] 

DX 

IPC 

» AQ che 
» cl -31 

» hv c3 
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first{1]: abcde: next; 
if p < 16 then 
“begin if p > O then goto op 13 
cont int; —— 
end 

if’ p < 16 then goto err 1; 
Set return (def actlp])3; goto look up; 

first[2]: idef: 
if next + <=> then goto op 13 
Yead defined:= t; new 1:= read addr 23 
comment 5< s < 512 
while 11 + new i do store; 
goto check CR; ~~ 

def act[16]: colon def: 
if undefined then Raddr:= 11; 

If Raddr + 11° then goto err 23 
Set return (next Slip); goto define; 

def actl17]: equal def: save where:= where 
read defined:= t; read addr 23 

where:= 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) 3; 
RM := RM shift -30; goto store R3; 

first[20]: m: float:= 

first[21]: T: float:= 
f3 goto next slip; 

t3 goto next slip;
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[30.9.66] 
[GIER Algol 4, 

eels 

eee: 

e233 

cel: 

abs 
bis 

ces: 

e263: 

ceT: 

e283 

ceo: 

e303 

ei: 

v6: 

ce: 

hh ecl2 LTB 
bs se2 , hh cl2 

pi 32 t 33 
hs ci? » 4 1 
ga bid , ca ali 

ps c2-1 , hv cS 

hs ct 

arn(b20) , mb 2d 
ek 1 » B dS 
ck -11 , ga bi 
arn b13.—i«g pm 3d 

ck 5 » Pp 46 

bt{[no of ops] t -1 
em pli] V 1 
bh ect2 

hv a6 

arn(b5) , mb 4a 
ck 10 LPA 

ab b ; 
hsn c7 xX 

hv (pd3) 

gr b 

hh ee LPA 
pi 64 Vo +65 

pin 16 Vo #17 

pm 5d 3 t1n(b6) 
mb 6a » hv ¢25 

em (b9)  D 
bs 8510 , ps se 
hv ¢34 

it{modif] , pa b9 
bs 8510 , hv c34 

~~
 

bs s-1 hh cle 

pt bi0 

hs c7 

can psl2 , hv c31 

c
a
«
 

Bo
 

Ne
o 

W
e
 

Ww
e 

we
 

Wo
n 

We
 

Wo
 

we
 

e
o
 

Ww
e 

Yo
o 

Ww
e 

‘e
o 

W
e
 

W
e
 

W
e
 

W
e
 

we
 

w
o
 

W
e
 

Ww
e 

w
e
 

W
e
 

W
e
 

ee
 

W
e
 

‘o
o 

Ww
e 

Ww
e 

wo
 

w
o
 

w
o
 

wo
 

e
e
 

o
o
 

we
 

Ne
o 

w
o
 

fe
o 

W
o
 

W
o
 

w
e
 

Pass 9, page 5] 

nod[ 7] 
first[7]: conma: if -, comma allowed V 

s > 2 then goto err 13 
comma mark:= t3 
next; s:= 13 
name byte: Raddrs; 
if Raddr = <CR> then begin 

modl6]: CR: set return(TR next slip); 
goto store end}; 

first[8, 9, 10,11, 12, 14]: op part: next; 

op 1: no of ops:= bits(36, 39, table[byte]); 
:= bits(5,/0, tablelbyte]); comment 
relative start of sub table for Second 
letter = byte; 

for no of ops:= no of ops While no of ops > 0 do 

“Begin i:= 1+ 13 
Tf brts(o, 4, table[byte]) = name byte 
__ then goto op found; 

goto err 13 

op found: R:= bits(20, 25, table[byte]) pos 253 
accinstr 1: if comma mark then 

R:= R shift -10; 
accinstr ©: 

instr:= instr V R3 next; 

goto mod [p]; 

mod[8]: XVD IMNL KOTZPQR ABC: 
if comma mark then goto err 15 
comma allowed:= false goto mod[10]; 

mod(9]: Ff: fmark:= true; Ri= O3 
goto acc instr 13 

mod. 10J: Sn): R:= modifications bits shift modif; 
R:= R A 27 1 13 10233 goto ace instr Ts 

moa{1ij: t: srp bits:= indir:= 03 
if s < 2 then s:= s + 2; 
goto read addr 2 

mod{12]: srp: srp bits:= modif; 
if s<l then goto read addr 2 

mod[13]: indirect: if s >1 then goto err 1 
indir:= 43; 
next 

if p = 12 then goto mod 123



  

| [30.9.66] 
8 [GIER Algol 4, Pass 9, page 6] 

mod{[O, 1, 2, 4, 5] 
read addr 1: reset; we

 
Ww
e 

e33: qq (ei) +t -1 

read addr 2: next; sign:= 13; R:= addr:= 0 e34: hsn ¢e7 X 
t require defined:= s > 23 comment > 0 

3 
pa v8 1 = true; 

empty addr:= true; comment £0 = true}; 
  gern 2b , it s-3 

  

  

3 

3 
3 

at: 3 goto start term 
a8h: pa b7 > er 3b 3 read term: require defined:= t; empty addr:= f3 

| bs p506 , hv (pdk) 3$ start term: term:= R; 
a9: bs s509 , hv ch3 3 if p< 6 then goto addr act[p]; 

bsn s507 , hv cl3 3 finis addr: If s <© then goto end addr; 
b7: nen «1 » hv cl3 3 if s <5 Vémpty addr then goto err 2; 

[empty addr require defined] — oo 
arn 2b » br si ; R:= addr3 return; 

e353: hsn ch5 =X 3 addract[O]: digits: cont int; 
& bs p509 , hv a7 3 if p <3 then goto read term 

bs p508 , hh alO0 3; Tf p = 3 Then goto point term 
tk 30 , mt v8 3 adar:= addr F (R shift 30) x sign; 
ac 2b >» pa v7 3 yvequire defined:= Tt; empty addr:= f3 

3 goto finis addr; 
alOhshv a9 > er 3b 3 point term: term:= R3 

bs s-X , hv cl3 3 if read defined then goto err 23 
hs ec7 3 next; — 
bs pp » hv cl3 3 if p > 0 then goto err 23 
hsn c#5 =X 3 Cont ints” 7 
ck 20 » et ri 3 R:= term shift 59 - integer; 

[1] arn 3b ,ns 0 3 goto add To adar; 
els 39 =, hh @11 3 

| ; c36: arn(el) , ga b13 3; addract[1]: abcde: name byte:= byte; 
hsn ch6 xX 3 read int; 

| hs c7 3 look up; 
hh che NRA 3; if NRA then goto undef exit: 

8 tl -30 , is (b9) 3; R= defined addr pos 39; 
3 cC@ se2  , sr Ib if srp bits = 2 then R:=R - 43 

e237: ar 3b » it 510 
bs p508 , bh ald 

add term: R:= R + term; 

if p = 3 then goto point term; 
Rr= R shift 303; 

add to addr: R:= R X sign; oe
 

Wo
e 

W
e
 

w
e
 

alth:tk 30 , mt »b8 

addract[3]: point: 1f p < 4 then goto err 23 e238: bs p508 , hv c13 
addr:= addr + R3 Rr= 03 goto read term; ac éb » hvn a7 Ne

e 
w
e
 

addract[2]: i: next; 
R:= 13 goto add term; 

e239: hsn c7 x 

am 1b » hv c37 Ne
e 

‘e
o 

  
 



[30.9.66] 
9 [GIER Algol 4, Pass 9, page 7] 

cho: pa b7 > it -1 addract(4]: minus: require defined:= true; 3 
chi: 3. Ssigni:= -13 goto sign acts 
v8: pa Olsign]ID 1 3 addract[5]: plus? sign:= 

hsn C7 x 3 sign act: next; 
; bs p509 , hv (pak) goto if p <3 then addract[p] else err 2; 

undef exit: part 1 addr:= Raddr3; 
if p< 5 V defined required then 

chehshv ci3  , ga 2b 
psn p-5 =, arn b7 

  

s 

? 

| hv ¢13 NT ; goto err 23 
| arm b2 , bs s 3 Value part [where]:= i1 + 

ar 512 OD 3 if s > 0 then 512 else 03 
ga (b14) IQA 3 must store:= true; 

ch3: b9: 3; 
b10h:pmnl[ srpbits]DX[indir] ; end addr: 

ck 20 » ab 2b 3 R:= addr V (srp bits + indir); 
pt b » ud c30 > part 2 instr:= 03 rps bits:= indir:= 03 

§ bs 8 » cl -10 3 if s >0 then RM:= RM shift -10; 
! ps s2 > ud c33 3 Si= 8 + 2s reset; _— 

hv ¢c26 3. goto ace instr 23 

  

 



  

[30.9.66] 
[GIER Algol 4, Pass 9, page 8] 

chu: ppm aK 
b14) MA 

IRA ; define: comment list entry [where] to 
value in Raddr; ga 3 

ga bi2 X 3 chain 1:= set RA (value part[where]); 
ga bel , pm 7d $ value part [where] MA:= defval:= Raddr; 
hr s1 LRA 3; if RA then return; comment defined; 

3 While thaln 1 +0 do 
ai2: can(b21) , hr si 3 “Begin chain:= chain 1 
b21: it [chaini], pa bl1 3; p:= if chain < 512 then 10 else 0; 

pp oO » bs (b11) 3 if chain < 512 then chain:="chain + 512; 
pp 10 » it 512 3 Ri= storel chain] shift p; 

bi1: arn{ chain], ck p F chain 1:= part 1 TRJ37~ 
ga bel » tk 10 3 clear R part 13 
eck -10 , bs p 3 if bits(28, 29, R) = 2A 
hv al3 NA ; “(p = 0 V half word instruction) then 
em 8a » hv alZ 3 := R = chain pos 9; — 
sr (b11) D 3 

als: 3 R:= R + def val pos 93 
b12: ar[defval]D 3 store [chain]:= R"Shift -p; 

ns p , ck 8 3 goto loop def; 9 ~~ 
er (b11) , hv al2 3; end; 

3 return; 

  

e45: arn(e1) IZA 3 cont int: digits:= true; 
tk 4 > ck 6 3 RM:= Mx 10 + bitsT, 9, curr byte); 
mL 94 3 if R +0 then 
aq (b16) t+ 1 NZ 3 egin RMZ="RM : 10; exp10:= expi0 + 1 end 
al 94 X NZ 3 if after point then expl0:= expi0 -1; “=~ 
qq (b16) t -1 LZB 3; “comment only used during number reading; ch6; hs c7 3 read Int: next; 
bs poll , hv ch5 3 if p =0 then goto cont int; 
hrn s1 X 3; 7 _— 

chTs: 
b13: pm[name byte] D 3 look up: R:= namebyte pos 25 + 

tl 335 ,ck -10 ; bits(33, 39, R) pos 16; 
alk: pm 10d , is (b22) 3 repeat look: where:= Op list + 13 

it si ,» pa bik 3 list [stop list]:= R; 
gr d30 » it -1 3 loop look: where:= where - 13 

bik: cmlwhere] , hh r-1 3 if ident part [where] +R then goto loop look; pimp x IRC 3 M= 03 R:= set RC(list [where])3 
bs (b22) V 4311B 3; if -, RB then 
eck O > hr si 3 begin remove bit 03 return end; ch8: ps daze hv e5 3 top ITst:= top list + 1; _— 

bee: gr{toplist] t+ 1 M 3 list [top list] M= R3 
d3e=t=] 3 free := free - 13 if free <0 then goto stack; hv alk , qq ne34 3 goto repeat look; —_——e—  



i [30.9.66] 

[GIER Algol 4, Pass 9, page 9] 

3 Number reading: 
e50: qq (e1) V1 3 
e513 

b15: aq [neg] , it -1 
e52: pa b15 , pa b16 

first{O, 3]: digit: point: resets goto plus; | 
first({4J: minus: neg:= t3 goto set exp 103 ' 
first([5]: plus: neg:= £3 set exp 103 exp 10:= 03 | 

| 

| 
} 

hen ch6 xX read ints swap; 
| bs p508 X 510 if p = 3 then 

hen ch6 IzZc “begin digits:= before point:= f3 read int end; 
hv a20 LZA if--, digits then goto err 33 a | 

| mm 256 DW LZB If -, before point then swap; 
am 256 DX Swap; M:= .53 _— 
mt bi5 , gr b instr:= if neg then -R else R;3 

| b16: pp [exp10], bs (b18) p:= exp TO; comment float = <0 
hv a8 NZB if before pont A-, float then goto integer; | 
hv alg LZ Tf R = 0 then goto terminate number; : 

al5: can p » hh al7 While p #0 do 
pp pel , bs pl wi? p > O then 
m 11a , hh al6 “begin Mz= normalize(Mx10116) to : (n)3 

§ mk 1242 , pp pte De=p- 13 ss=s+h+n end 
al6hips s-7 , nk 

xX else begin M:= normalize(Mx.8) to: (n); 
“pis p+ 13 ss= 5 - 3 + n ends 

al7hshv al5 , min b _ 
nl bi7 ~~, ps (b17) 

b18: bsi{float], hv a21 
nkf slo =, erf b 

al8: bs p » hv a20 

| 

| b17: ps s{n] 
| 

| 

R:= normalize(Mdnstr) to: (n); s:= s + n3 
if -, float then goto store fractional; 
Mnstr:= shift Tioat(h, s)3 

integer: 1f p > 0 then goto err 53 

al9t pl bes} t lo terminate number: PC:= modif; 
arn(e1) , ud (bt) p= curr ps 
ca dil , hv c22 if curr byte = <code CR> then goto store it; 
bs pel , hv 020 Tf p> 1 then goto err 3; 
bs (b6) , hs c7 TF modif >O then next; 
ca dil, hv c22 Tf curr byte =<code CR> then goto store it; 

a20: hs e5 err 3: mess(¢<mmber}, 0, 1737 

$ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

a 

b1T 3 comment s holds exp 2 and starts at 03 
a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 hv al » AQ sd33 goto skip to CR; 

a2i3: tl 1 ITA 3; store fractional: comment the instructions here 
| tk «1 > er bd 3. are copied from SITP> they may make sense 
i ann b NTA 3 to somebody; 

bs 839 , hv a2 3 if s > 4O then goto err 3 
tk slo 3; _— 
sr a Lo 3 
hv a20 LO 3; if overflow then goto err 33 

’ ger b » hv al9 Metr:= R;3 goto terminate number; 

  
 



  

[21.10.1967] 
[GIER Algol 4, Pass 9, page 10] 

® c60: pi prem) » hs a27 endpass 9: copy 1 more; in := mode bits; 
am(el) , ga ri for is= curr byte step -1 until 0 do 

[1] bt -1 t «1 copy 1 more; 
| ps r-2 , hv a27 

e623: hs e5 LTB 
hhn e2 » gan d2e5 

finis: if error occurred then 
mess(4<finis},2,0); goto next segm3 fo

o 
W
e
 

w
e
 

W
e
 

W
e
 

v
e
 

| hs a27 3 copy 4 more: copy 1 more}; 
| hs a27 3 copy 3 mores: copy 1 more3 

a26: hs 327 , ps it2 3 copy 2 more: copy 1 mores set return(skip actions); 
a27: ha c6 3 copy 1 more: Raddr:= next byte; goto output; 

hv e3 3 comment hr s1 to a27 will on ahs 1 goto c613 
e613: hs c6 » pS i-1t 3 skip actions: next byte; set return(skip actions); 

ga bes 3 byte:= if Raddr > 512 then Raddr - 512 else Raddr; 

aq (b23) +512 LT 3 swaps ~~ — — 
b23: pm =1 xX dl 3 R:= tablelbyte]; 

ps anb-1 LB 3; if LB then set return(copy 2 more) 3 
& hv e3 x NA 3; TP NA Then goto output; 

tk 11 , ck -16 3 “comment copy 1 or 3 bytes; 
| gt or >» PP -1 3 p= bits(11, 14, R)s 

hv pa2s “LB 3; #if LB then goto isk[p]; 
arn a » th pae8 ; Rr= 13"goto rsklpl; 

a28: gs b35 =, hv c61 

[1] hv c63 , ps 60 

1sk[0]: core: core code:= t3 goto skip actions 

isk[1]: goto code; 
rsk{1]: end pass: set return(endpass9) 3 goto copy; 
1sk[2]: copy 4: set return(copy 3 more) 3 goto copy; 
rsk[2]: copy 2: set return(copy 1 more) 3 goto copy; 
1sk[3]: begblock: set return(copy 1 more)3 

{2] ps s1 » hv vb 

w
o
 

W
e
 

Ww
e 

w
e
 

w
o
 

w
e
 

Ww
e 

[3] ps sl V 

isk[4J: end proe: setreturn(copy 1 more) 3 
rek[4J: end block: t:= 13 goto block count; 
1sk[5]: beg proc: t:= -13 

[4] ps si » it 1 

vel: aqleurr displ] 1421v-1 

Ww
e 

V
e
 

w
e
 

V
e
 

w
s
 

we
 

w
e
 

2 block count: curr displ:= curr displ + t3 goto copy; | 
[6] psn s-2 , ac eb Isk[6]: copy 5: set return(copy 4 more); R:= 03 | 

rsk{6]: CR: CReount:= CR count + R3 
hyn e3 x copy: swap; goto output; | 

alo: hv c62 LZB ; start pass 9: if no code then goto finis; 
Raddr := next byte; 
sr0O:= displ 0 + Raddr3 
set return (skip actions) ; goto output; 

hs 6 » aq c6l -1 
ac be , hv e3 

w
o
 

Ww
e 

W
o
 

w
e
 

  
 



  

[8.2.1967] 
o [GIFR Algol 4, Pass 9, page 11] 

c63: ps (b32) , gs 22 
gs b28 , pp O 

code: top list:= where spec:= top c}3 

pe= O03 

loop head: Raddr:= next bytes; head act:= 13 
if Raddr = <CR> then goto count head CR; 
Tf Raddr = <begin code> then goto test for core 
Tf Raddr= <dope spec> then ~~ 
“Begin headact:=23 p:=p-1 end; 
if Radar = <std spec> then headact:= 33 
Raddr:= Raddr shift 173 p:= p + 13 

a30: hs c6 > qa a33 
ca di8 , hh 036 
ea di7 , hv a37 
ea 400d19 
ps aj@  , pp p-1 
ca 400d20, ps ab 
eck 17 » PP pl 

3 

3 
3 

3 

3 
3 

3 
3 
3 
3 

3 

adis ar op D 3 store head name: R:= R shift -73 
ar 13d , ck «7 3 R:=R +p pos 16 + name(a) pos 253 
gr (b22) + 1 MA $3 top list:s= top list +1; — 
hs c6 X 3 list[top list] MA:= R + next byte pos 93 
ac (b22) , hyn si 3; oto case headact of (normal op, dope op, 

ase=iq{ 3 std op, test head room; 
& arn 14a =, ac (b22) 5 dope op: list [top list]:= list[top list] + 

ps a35) Oy hv 6 3 namediff(d-a) pos 25; next byte; 
ad3tel, adk=t 3 goto test head room; 

am 15d , ck 7 3 normal op: R:= displ O pos 9 shift 73 
ar 16d , hs a31 3 std op: Ri= R + namediff(b-a) pos 183 

as5ai~] 3 head act:= 43 goto store head name; 
bs (b22) t+ 431 3 test head room: IF toplist > max top then 
ps d32 , hv e5 3 mess(¢<stack}, 2, 0); — 

3 goto loop head; 
az6hshv a30 , hs e3 3 count head CR: output Raddr; 

arm 4 » ac eb 3 CR counts= CR coumt+1s$ 
hv a30 3 goto loop head; 

arTs oan (039) » hv c64 ss test for core: if core code then 
ps (b32) , arn s1 3 begin —™ — 
ga b43  , ck -10 3 if value part [top c + 2] # curr dtspl V 
ca d2h , am 82 3 part W(list[top ¢ + 1]) + <boolean simple> 
ca (b2k) , hv c6k 3 then 

a am s1 7 ck -10 3; Bet part 4 (list [top ¢ + 1]) to: (<forbia) 
pm 174 , tl 10 3 rel A:= value part [top ¢ + 1]; 
gr si » hv c64 3; end 

a goto read spec; 

  
 



  

(8.2.1967] 
& [GIER Algol 4, Pass 9, page 12] 

alOs 
b25: arn|doperel modif] D 3 dope spec: list [where spec]:= list [where spec] 

ac (p28) , hv c64 3; + dope rel modif; goto read spec; 

abs addr: if Raddr + displ 0 then goto head err; 
value part [where spec] M:="03 Raddr:= sr03 
value part [where spec - 1]:= 
value part [where spec ~ 1] + Raddr; 

ali: ne 1128) » bh als 
gan(b28) M 

b26: arn d21 [sr 0] D 
is (B28) , ac s-1 w

e
 

e
o
 

we
 

w
e
 

addr ok: doperel modif := 03 next of spec: 

if curr byte = code CR then goto test ok; 
Tf curr byte + comma then goto head err; 

al2: ga b25 , arn(el) 
ca ail, hv ab 
ne dl@ , hh ab5 

  
Ne
e 

Ww
e 

w
e
 

Ww
e 

w
e
 

w
e
 

Ww
e 

  

hsn ch6 =X Yead infs 
ck =10 if part 4(R) = kdtype then kd type:= 03 

b27: ca [kdtype], pa b27 goto next of spec; 
o hh abe 

| a3: 3 next spec: 
b28: pmm[where spec] 0X 1 3; where spect= where spec + 13 

ck -10 , ga v27 3  Raddr:= kdtype:= part 4 (1ist[where spec]; 
ca aig » hv allo 3 if kdtype = <dope> then goto dope spec; 
ca d22 , hh atS 3 TF kdtype = <forbid> then goto head err} 
hsn ch6 xX 3 Raddr:= read init; 

| pm (b28) t+ 1 3 where spect= where spec + 13 M:= list[where spec]; 
ck ~10 , ca 2 3 if Raddr = <abs addr> then 
hv ait xX 3 begin swap; goto abs addr end} 
ca 1 » hyn al2 3) if Raddr = <s addr> v Raddr = <std proc> V 
ca 4 » hyn a2 = 3) «-“(Raddr = <p addr> A part 1(M) = 
ca 3 x 3 curr displ) then 
ca (bab) , hyn ako; begin R:= Of goto addr ok ends 

  alls 
akshibs (b27) , hs e5 test ok: if kdtype > 0 then 

head err:"mess(¢<code head +, 0, 1) 
search CR}; 

CReount:= CReount + 13 
read spec: if where spec + top spee then 

oto next spec; — 
set return(next slip); goto start slip; 

hs c70 , aq sd36 
a arn da » ac el 

e64: arn b28—,_ ca (b22) 
ps ¢c3-1 , hv cl0 
hv a3 

w
o
 

w
e
 

w
e
 

W
t
 

w
e
 

w
e
 

w
e
 

  
 



  

[30.966] 
8 [GIER Algol 4, Pass 9, page 13] 

c65: it (b32) , pa b30 end code: collaps name table: 

top c= top c + 13 eck -17 5 ud b32 
list [top ¢c] MA:= R; } hv al? 

3 

3 n:= top ¢c3 

ah7: arn b30 «, ud 16e4 3 while n + top list do 
ca (be) > hv alg 3 begin 

b30: arn[n] t 1 3 ni=n + 13 select (normal medium) 
hv als LA 3 R:= listin]J; 
ca O » hv al7 3 if undefined A used then 
hs e5 ; “begin 
arn(b30) , aq sd27 ; meesttaméer.,. +, 0, 1)3 
ck 6 » ud 3ek ; select (error medium) 3 
et xr > sy -1 3 write char (name char) ; 

~— 3 print(name number) ; 
ck 4 , tl -72 3; select (normal medium) ; 
ps ab7-1, hv 8 3 end 

3 else if defined A name char = c¢ then 
a8: ck 17 , ca 102 3 “begin — 

3 
3 

b32: gr{top c] 438 t+ 1 MA ; end 

~ 3 ends 

a9: hs c6 output CRs: 
mt a50 , ga »b33 for nCRi= -next byte step -1 until 1 do 
pm ai8 DX “~output(CR) $ 

b33: bt =1 t =1 

a50: ps Y=3 , hv e3 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

  
 



  

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

output code: code pointer:= base code; 
Ntail:= size:= 11 - base code - 13 

c66: ps a9 » g8 b37 
it (v2) , pa v34 
nt s1 » it (b34) 
pt phe 

adi: 

b34: pp [size] , it (2el) 
bs p > ep 2eh 
aq aly » hs ad7 

b35: can[core code], hva52 

‘e
e 

‘w
o 

We
e 

W
o
 

next track: p:= size; 
if p> inf 1 then inf 1:= 
outbyte( code) > Raddr:= 0; 
if core code then 
begin — 

Raddr:= 103 

if p > 2 then begin p:= p - 293 Raddrz= 6 ends 

B3 

am abd , bs p29 
pp p29 , arn adh 

  

3 

3 

3 

3 

5 
3 

3 

bS pe33 3 While p > 33-do 
pp p-33, hv rel 3 Di= p - 333 

a5és ga b36 , gp bt 3 end; 
bs pe39 , hs e5 3 nheads= ps3 

a53: qq 10 » 42 sd37 3 if p > 39 then mess(¢<code size}, 0, 1)3 
& b36: qq pel , hs a57 3 OSutbyte(p F Radar); 

L nt p , aq (b34) 3; size:= size - p3 
ean(b35) , hv a55 3 4f core code then 

3. begin 
it pe2 > pt vio 3; niheads= p + 23 p:= 6; 

adh: pp 6 > hs a56 3 code words out (head pointer) ; 
pa d29 D dx 3 reset (head pointer); p:= nhead; 
pp ey > hs a56 3 code words out (11); 
aq (b2) , pp 4& ; p:= 43 if size > 0 then goto next track; 
bs (b34) , hv a51 3 code pointer:= tailstart; 
pa b37 +t 428 3 end3 

a55: pa b35 , hs a56 3 $ code words out (code pointer); core code:= £3 
3 b37: qqleodep] , hv c61 goto skip actions 

a56: gs b39 , pi O 3 procedure code words out(from where) ; 
can p » br si 3 comment from where in s1, is counted; 

canto 55) , it 1 3 While p +0 do 
a pm(si) X -1 IPC ; “Begin — 

gi b38° , pp pel 3 Prom where:= from where + 
el 30 , hs e3 3 (if core code then -1 else 1); 
cin -10 , hs e3 3 R:= core[from wherel; p:= p - 13 

| eln-10 , hs e3 3 output jpert 4 (R))3 output (part 3(R)); 
cin -10 , hs e3 3 output (part 2 (R)); output (part 1(R)); 

b38: qq -1 » hs a57 3 byteout (bits(41, 42, R) pos 5)3 
b39: ps =T , hv a56— 3 ends — 

procedure byte out(byte value); 
comment byte value in s;3 
outpue (byte value) ; 

a573 arn(s) D 
hv e3 

wo
 

w
e
 

w
e
   
 



  

  

[21.10.1967] 
[GIER Algol 4, Pass 9, page 15] 

[Input table|, op part table] 

[ copy copy 
actions actions 

Op 1.0p 2.0p pval modif no of 

lttr ittr ops in Input values 
table 2,1lttr 
start table Code Between code] 

di: [base table] d6=1-1[base op table] 3 Bytes copied when ¢ 1 
aq 3 0 Name when special action 
ca 19e4+17.10+ 8.19+ 3.35+10.39 3 1K 
ga 23,4+27.10+ 5.14+ 8.19421.355+ 7.39 f,3 2L 3 beg proe 
pa 6,44+34,10+ 4.1h+ 8,19+ 635+ 3.39 £53 3M 2 end proc 
ab 174+37.10+ 414+ 8.19+ 7235+ 2.39 f,3 4N 2 end type proc 
mb 34+ 0,10+ 3.14+ 8.19+18.35+ 0.39 f,3 50 2 beg block 
ac 17e4+39.10+ Weiht+ 8.19+34.35+ 2.39 43 6 P end block 
ge 23.4441 .10+ 8.194+19.35+ 2.39 3 7Q 
ne 4,4+43,10+ 8.19+26.35+ 5.39 3 8R 
pe 6.44+48.10+ 10.19+14.35+ 7.39 3 9S 
sc 9.4+55.10+ 8.19+ 5.35+ 6.39 3107 
ud 114+ 0.10+ 14.19+ 0.39 3110 

hh 244+ 0.10+ 14,19+ 0.39 313W 
el 23.44 0,10+ 8.19+10.35+ 0.39 3 14.X 
pi 6.4+62.10+ 14.194 3039 5 «HY 
zj 16.44 0.10+ 8.19+ 4.35+ 0.39 3 16 Z 
ck 19.4+ 1.10+ 8.19+ 2.354 3.39 317A 
dk 20.4+ 4. 10+ 8.19+ 1.35+ 2.39 3 18B 
gk 23.4+ 6,10+ 8.19+16.35+ 5.39 3 19 C 
hk 24.44+11.10+ 8.19+ 8.35+ 1.39 3 20D 
lk 2.4+ 0,10+ 14.19+ 0.39 32185 
mk 34+ 0.10+ 9.19+ 0.35+ 0.39 3 22F 
nk 4,44+12,10+ 14.194 1.39 3 23G 
sk 9.4+13.10+ Th. 19+ 1.39 3 2b H 
tk 10.4+14,10+ 8.19+ 0.35+ 2.39 3 251 
vk 12.44+16.10+ 14.194 1.39 3 67 
cl 1944+ 3.19 327. 
al 20.4+ 4.19 3 2 - 
11 25,44 5.19 3 OO + 
ml 3 ht 7.19 3 30 3 

nl 4yb+ 13.19 3 31 ( 
tl 10.44 15.19 3 32 forbid 

 



  

[21.10.1967] 
[GIER Algol 4, Pass 9, page 16] 

f copy copy 
actions actions 

op 1.0p 2.,o0p pval modif no of 
lttr ittr ops in Input values 

table 2.1ttr 
start table code Between code] 

3 Bytes copied when + 1 
ZL 16.4417. 10+ 14.19+ 10.39 333k Name when special action 
em 19.44+27.10+ 14.194 7.39 3 BAd 
am 23,4434, 10+ 14.19+ 339 35 m 
pm 6.4+37.10+ 10.19+14.35+ 2.39 3 36n 
an 174+ 0610+ 2.14+14,19+ 0.39 43 3T0 2 else Rt expr 
Sn 964+39.10+ 2.144+12,19+ 3,.35+ 2.39 43 38 p 2 else addr expr 
ep 23e4+41.10+ 2. 144+14.19+ 2.39 43 39q 2 end else Rt exor 
pp 6.4+43.10+ 2,144+12.19+ 2.35+ 5,39 »3 40r 2 end else addr expr 
aq 7.4+l8.10+ 12.19+ 1.35+ 7.39 341s 
ZQ 16.4+55,10+ 11.19+ 6.39 shat 
ar 174+ 0.10+ 14.194 0.39 343u 
er 23.4461.10+ 1h.19+ 1.39 3s hhy 
hr 24.44 0.10+ 14.194 0.39 345 Ww sr 9.4+ 0.104 1419+ 0.39 3 46x 
xr 14.4462,10+ 14.194 3.39 «63 Ty 
bs 18.44 0.10+ 14.19+ 0.39 3 Wz 
gs 234+ 1210+ 1.19+32.35+ 3.39 3 hoa 
hs 2h b+ bio+ 1.19+16.35+ 2.39 3 50 b 
is 25.44 6.10+ 1.19+48.35+ 5.39 3 51e¢ 
ns 4.4+11,.10+ 1619+ 1.39 352d 
ps 6,44 0,10+ 1619+ 0.39 3 53e 
us 1164+ 0.10+ 9.19+ 0.35+ 0.39 3 Sue 
bt 18.4412,10+ 14.19+ 1.39 3558 
gt 23.44+13.10+ 14.194 1.39 3 56h 
it 25.44+14,10+ 2219+ 2.59 3 571 
mt 3.4+16.10+ 14.194 1.39 3 583 
nt 4yhe 18,19+15.35 3 59 +1 
pt 6,44 19.19+10.35 3 60 FB 
hv 2444 20.19 3 61m” 
ly 2.44 21.19 3 62F 
sy 9 t+ 6.19 3 63 tR 
vy 124+ 0.19 3 640 

 



1d   
  

  

[6.10.66] 
[GIER ALGOL 4, Pass 9, 

{ aetions first 
on line 

(switch on p value) 

d2: $3 base first 3 

3 

aq c50 + 0.19 3 
qq c14 + 0.19 3 
qq e15 + 0.19 3 
aq c50 + 0.19 3 

aq ¢<51 +0.19 f 3 
qq c52+6.144+ 0.19 fy; 
qq ec2 +O0.19 f 3 
qa ¢c21 +0.19 f 3 

aq c23 + 0.19 f 3 
qq c23 +1619 £ ; 
qq c23+6.14+17.19 £ ,3 
qq c23 ; 
qq c23 +22.19 3 
qq c12+2,14+10.19 3 
aq c23+2,14 f ,3 
qq cle 3 
qq cle 3 
qq cle 3 
qq c18 3 
qq c18 3 

qq cl19 f 3 
aq c20 3 
qq c65+1,14 >3 

page 17] 

p value for 
code bytes 

digit 
abede 

“
g
t
r
t
e
e
 

XVI IMNLKQTZPQ 
Fr RABC 

Sn) 
t 

srp 
( 
other letters 
forbidden 

O
 
O
N
 
W
N
 
F
U
D
D
 

-
O
 

O
w
 
F
u
p
 

—
 

oO 

t word 

Tast t word 

So
 
ax
 

RM
 

l
o
t
u
s
 

Input values 

Code Between code] 

Bytes copied when + 1 
Name when special action 

3, label 

> array 
3 simple 

3 format 
3 procedure 
3 std proc 
5 constant 

2 param comma 
4 beg bounds 

3 take array 

special endpass



  

[6.10.66] 
[GIER Algol 4, Pass 9, 

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

a3: 3 base mod 

aq c33 
qa ¢33 
qq c33 
qq cle 

qa c33 
qq c33 
qq c22 

qq c21 
qq c27+6.14 > 
qq c28 

qq c29 
qq ¢30+2,.14 > 
qq ¢c31 
qq ¢c32+2.14 
qq ¢12+2.14 > 
qq ci2 

aq ¢ci12 
qq cle 

qq cle 
qq ¢ci2 
aq cl2 

aq cle 

qa c65 Wo
e 

W
m
 

We
 

Se
e 

We
 

w
e
 

W
e
 

W
e
 

w
e
 

W
e
 

w
e
 

We
e 

ee
 

W
e
 

Ww
e 

w
e
 

Ww
e 

w
e
 

we
 

w
e
 

w
e
 

w
e
 

we
 

we
 

we
 

du: 3 base addr act. 

‘o
o 

qq 035 
aq ¢36 
qq ¢39 
aq ¢38 
qa cho 
qq chy 

e
o
 

W
e
 

Ww
e 

w
e
 

w
e
 

w
e
 

a5=1-163 base defact 

w
e
 

qq c16+1.14 f, 
qq ¢17+0.14 f, 

‘w
e 

w
o
 

w
e
 e 

page 18] 

Pp value for 

code bytes 

CR 

3 

XVDIMNLKQTZPQ 

Fr RABC 

10 Sn) 
117¢t 

12 srp 

13 ( 
14 other letters 
15 forbidden 
16 3 
7 = 

18 t word 

19 Tast + word 20 = 

21 

22 

O
 
O
A
N
A
 

F
U
P
 

—
 

Oo
 

+ 
J
o
l
r
s
 

WI
 
F
o
 

oO 

16 3 
17 

core block 

Input values 

88 
89 
90 
91 
92 
93 
9k 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 
116 

Between code] 

Bytes copied when + 1 

Name when special action 

CR 

2 case param 

2 end case 

2 end addr case 

beg code (recognised by code:) 

© code 

O core 

 



  

[8.21967] 
: a [GIER Algol 4, Pass 9, page 19] 

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

ps s1 » hv re} 3 

bho: ca bet0} ,nvr[nthead] ; 
| eam (c10) t -1 MRC ; 

pm s6 IRC 3 
am c35 , hv se 

b41: qq{nhead] , hs c7 
a29: [head pointer] w

e
 

w
e
 

w
o
 

[Tail core code: Qutput in normal order as last 4 instructions] 

a28=1~1 [Tail pointer] 
ps (c35) , pm re 

b43: gm plrelA]V MA 
o bla: hv -1 =, qa{Ntail] 

gs pT, gs (r-2) 
a30: gaf [stop list] we

n 
Wo

e 
W
e
 

W
e
 

w
e
 

W
e
 

a9=e20-121[base code]. 3 max code length = 119 words 
a31=d9 [max list] 3 

  
 



  

[9.11.1967] 
| o [GIER Algol 4, Pass 9, page 20] 

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

qq cOt 0.16+51.25, 
qq. clt+ 1.16+51.25, 
aq cet 2,16+51.25, 
qq ¢3+ 3.16+51.25, 
aq cht 4,16+51.25, 
qq c6+ 6,16+51.25, 

aq e7+ 7.16+51.25, 
qq c8+ 8,16+51.25, 
aq c9+ 9.16+51 025; 
qq ¢13+13.16+51.25, 

aq ¢17+17.16+51.25, 
aq c18+18, 16+51.25, 
qa c19+19.16+51.25, 
qq c20+20,16+51.25, 

3 aq c2l+2h.16+51.25, 
aq ¢264+26.16+51.25, 
Qq ¢c27+27.16+51.25, 
qq ¢30+30.16+51.25, 
qq ¢33+33.16+51.25, 

| qq ©35+35.16+51.25, 
| qq ¢37+37.16+51.25, 
: aq ¢39+39.16+51.25, 

qq ch#e+h2,16+51.25, 
| qq clbrhh.16+51.25, 

| qa ch9+h9.16+51.25, 

{ 

  

aq 053+53,16+51.25, 
qa ¢54+54.16+51.25, 

aga ¢55+55.16+51.25, 
aa ¢e57+57.16+51.25, 
qq e58+58.16+51 0255 

aq c61+61.16+51.25, 
qq c63+63.16+51.25, 

c64464,16+51.25, aq 
& aq c65+65,16+51,25, fo

o 
W
e
 

Ww
e 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

W
e
 

w
e
 

w
e
 

w
e
 

w
o
 

w
e
 

W
e
 

W
e
 

W
e
 

w
o
 

W
e
 

wo
o 

W
e
 

W
e
 

W
e
 

w
e
 

W
e
 

W
e
 

W
e
 

w
e
 

W
e
 

te
e 

W
e
 

w
e
 

Ww
e 

d38=1-1 3 define initial top c 

d39: qq 3; first free 

ad e22=k-e14, el7=j 3 running pass track and track relative 
BD k=e23,1=0 3 load segment word 
T=11e21 3 
aq €16.9+1d39.19~e16.194+9 .2H+1dl0. 39 3 

e 
2 

a9 $ 
3 Pinal end 

3 {u
fo
 

Hi
e 

  
 



  

: a elig=5 3 tape number := 5; 

| [After 1 follows STOPCODE, SUMCCDE and a sum character] 
ia Th - 
8 

  

  
 



  

@ (27.11.1967 75, Gler algwl 4 
11 

{Here follews STOPCODE end CLEARCODE] 

<elhgelh, <-e9+6, x test tape number w
e
 

2 wrong tape 

& 3 
> ; | 

go e5511 ; versien number 

<e55-e50, 3 Af version number T5 gr max version number 
3 then the following definitions are loaded; 

g e6i=1 3 define versien number T1 and LI 
a e62a9 3 define versien number T2 

o @ e63=10 3 define version number 13 
a ebleh 3 4Gefine versien number T4 
a e65=e55 3 define version number T5 
gd e666 3 Gefine version number T6 and 12 
g@ e67=7 3 4Gefine versien number T7 and 13 
g e688 3 define versien number T8 and L+ 
@ e50se55 
> ; 

  
 



  

  

[21.10.1967] [GIER ALGGL 4/pass 7] [page 1] 

B kee2etel, isel6-e47, a32, b20, ¢120, 4505 begin pass 7 
i=e16 

‘o
o 

gd A37=-e20 3 max opand top:= 10233 

[outputvelues] 
a10=124 [grt ], al1= 70 {pm J, a12= 71 [em ] 
d13=123 [srt }, a14=121 [arnt ], d15@ 97 [var to UA J 
ai6= 67 [xr 1, 417=102 [take formal], a18=104 [take assign ] 
419=103 [contr formal al }; d21= 45 [tk 1 ], d22= 36 [take forlabel] 

d32= 56 [pm UV j 
ahs= 86 [pm D }], ab6=112 [carret ], a47=101 [move formal ] 
a48=116 [end pass ] 

3 current work table 

3 byte 1 
byte 2 

3 mask for outopand 
3; VinW for get work 

: qq 3 

{1a} qq 3 

[2a] aa 3 
[3a] aq 15.9+1023.25 3 
{4a] qq 97 .9+1 223 3 

[5a] qq 1.9 ; 
[6a] aq 4.9+4,23+4.39 3 VinUA 
[7a] qa Frege 23+2.39 3 VinUV 
[8a] qq 1.39 3 
{9a] qq 1.19 ; 
[10a] qq 2.39 3 
[ita] qq 57 943223 3 

[12a] qa 531310 08 ; 
3 simpel var 

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

(14a) qa 3 work for outopand 
[15a] qq -3.3-1.9-2.19-59. (2941 .39+58,93 move array 
[16a] qqf 1.23, aq 3 clear R and release 
[17a] qq ho.29 3 mltiplier for appetite 
[18a] aq 0.39 3 for track 
[19a] aq 21.12 3 (21/4).10, appetite word ratio 
[20a] qq 320.39 3 appetite limit 
[21a] qq -1.39-1.3 3 mask for no work variables 

 



    

  
  

[1.10.66] [GIER ALGOL 4/pass 7] [page 2] 

{Central interpreter 

The central interpreter executes the actionbytes in the actionstack in 

this sequence: 
bottom, a-marked 
5678 first word, no marks 
1234 top word, no marks 

A jump to NEXT will cause the execution of actionbyte 1. 
4 actionbytes (one actionword) may be stacked in several ways: 

1) When bottom is reached the next inputbyte is used to lookeup the input 
control table. The tableword is stacked in the actionstack and table- 

marks are placed in RA. 
2) a-actions cause a look-up in the auxiliary table end stacking of the 

tableword,. 
3) Certain 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) clearing of first action- 
byte (skip), 4) clearing of actionbyte 2, 3, 4 (nextskip). 

An actionbyte is interpreted in one of 4 ways: 
- 512 < byte < -401 a-names aux. look-up and stacking of tableword. 
~ 200 < byte = -1 benames output (byte + 200) 

0 < byte <= 511 G-names prepare action and jump to byte + c 
- 400 < byte < -201 d-names output top operand, output (byte + 400 + 

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(i) -< ¢ will be used meaning class (operand(i)) = c. 
The outputbytes art, grt, etc. means ar, gr, etc. when mode is 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 7] [page 3] 

[e=1]pp a6 >ps i 3 pi= stackbottom; always return to next; 
cs 

bis pm dj VX ITA 3 NEXT: 
[current actionword] 
[ic] pm d6 Vv entry after nextin: M:= 03; marks:= 03 

hv ¢5 LA if actionword in bottom then goto nextin 5 
T? actionword = 0 then 
Begin unstack action word; ex next end; 
actionbyte:= part i(actionwor 

v (c) Dt -1LZ 
av: ga be » cl 10 

er 3} Vo ONZ 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

  
a8: aq (c) t=1 actionword:= shift(actionword) 3. 3 
be: pm O DVXt200 LTA if actionword = 0 then unstack actionwords 

{actionbyte] — 
hv al IPC 3 if actionbyte > Q then goto prepare action; 
pm (b2) DVXt200 LT ; =z actionbyte > -200 then 

3 egin 
el: hv e3 3 OUTPUT: “output(actionbyte + 200); return end; 

hv a2 LT ; if actionbyte > -400 then goto stack auxword; 
c2:[mode] — “ 
b3: bs O 3 OUTINSTR REL: if flloatmode then 

aq (62) +t 512 3 actionbyte:= actionbyte ¥ 5123 
ed: hs 09 3 OUTINSTR NO TYPE: call(outopand) ; 

pm (b2) DX 3 R= actionbyte + 400; 
eSiths 3 3 OUTPUT RELEASE: output(R) ; 
ch: pm p VX NZB 3 RELEASE: if no release then 

arn 16a V IOB ; begin no release:= false; R:= 1.233; retum end; 
pp pe-1 3 [T.25 used in clear RJ 
hr s] LC 3 pi= p - 13 if operand[pti] -< constant 
pi (pi) +t -65 3 then return; 
pa »b5 t a7 NC 3 Tf operand[p+1] -< R then Rused:= not used; 
hr si NTB 3 Tf operand[p+1] -twork then return; 
et ab » udn ad 3 “~_ 

pes 3 release work location in 
alnins » ck sO 3 worktable[blockreil[p+1] - woase 1]; 
{[woase 1] “ 

se a » or si 3 return 

a e5: pm(ei) Xt 1 3 NEXTIN: R:= input; 
hs e2 LA 3 

sr 512 DV Lt? 3 if R <0 then begin R:= R + 5123 
pa ba Vt O 3 whode := end” 
pa 03 t 1 3 else mode:= 03 
ga ab 3 ‘Stack actionword( inputtable[R + base]) 3 

abt pmn 0 Xt a1 ITA 3; 
hv (@) DVt 1 IRA ; RA:= inputtablemarks; goto after nextin; 

ait pm p xX IQC 3 prepare action: R:= top3 QC:= marks; 
ym p-1 3 M:= nexttop3 
pi 16 t -17 LC 3 PB:= nexttop -< constant; 
pl 32 t+ -33 LQC 3 PA:= top -< constant; 

hv (b2) +t ec ; switch to action[actionbyte]; 

&   
 



  

  

[1.10.66] 

ae: pm 
c6: xm 

hv 

e7: pmn 
ga 

c8: pm 
eo: am 

hv 

pi 
mb 

ne 

tk 
hv 

pa 
pa 

a1Ospm 

eln 

allshs 

cln 

hs 

am 

Ppp 
hv 

a9: pan 

arn, 

hs 
eln 

hs 

clin 

e103 

bS: pm 
[Rused] 

hr 

ca 
pa 

&P 
hs 

a0: gm 

hsn 

qq 
<e27[bufmode] 

pa 
x [FL mode] 

Pp 
b5 

o 

se 

> pa 
alespp 

8 
ay 

(b1) 
be 

p 
Pp 
ag 

(p) 
3a 

3 
16 
aid 

tha 

lua 

Pp 
-10 

e) 
=-10 

ed 
tha 
pel 

e3 

tha 

Pp 

e3 
=10 

e3 
-10 

of 
s1 

1 

be 

al2 

cll 

Pp 

ro) 

P 

t 3 
t 1 ITA 

xX ITA 
» hvn a8 

VX 
, tk 14 

LC 
t <-h9 
» ga tha 
» hv ald 

» ne (b9) 
LO 

t+ 2 IPB 
t+ 110 
y tl -20 

pm p 
LPA 

ws
 

LPB 
» ca 11 
> hv 8 

Xt 8 
3 cl 30 

M 
IPC 

»y hv atl 

x ITA 

LA 
» it 512410 
t do 

» PP (b5) 

MB 

IZB 
Vv NTA 

t 609 

MA 
t a7 M 
» hr si 

[GIER ALGOL 4/pass 7] 

Ww
e 

w
o
 

W
e
 

w
e
 

we
 

w
o
 

Sc
o 

W
e
 

W
e
 

W
e
 

w
e
 

w
e
 

Ww
e 

Ww
e 

eo 
w
e
 

W
o
 

We
 

to
e 

W
e
 

Ww
e 

We
s 

W
e
 

To
e 

W
e
 

w
e
 

w
e
 

w
e
 

w
e
 

wo
o 

W
e
 

Ww
e 

we
 

W
e
 

w
e
 

w
e
 

W
e
 

We
 

e
s
 

te
e 

c
e
 

W
e
 

W
e
 

w
e
 

w
e
 

e
e
 

[page 4] 

stack aux word: M:= auxtable[actionbyte + 512]; 
STACK ACTION: 

stack actionword(M); goto next; 

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

OUTPARAM: Radr:= part 1(top)3 
OUTOPAND: Radr:= part 3(top) 3 R25:= blockno; 

if top -< constant then goto outconst; 
PA:= output blockrel; PB:= output blockno3 
clear RO - 5, 26 ~ 393 byte := Radr; 
if Radr + varlabel then goto outvar; 
TI? blockno + current block 
K blockno < 0 then goto outvar; 
PB:= false; byte := if blockno = 0 then 
varabS else var local; 

  

outvar: 

if PA then output(blockrel) ; 

if PB then output(blockno) ; 

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

outconst: byte s= constant; 

output(top 30-39) 
PC:= true} 
output(top 20-29) ; 
goto output 2 bytes and byte $3; 

CLEAR Rs 
TA:= operand[Rused] = buf R;3 

if R not used then return; 

actionbyte:= if operend[Rused] = VinRF 
then grf else gr; 
Save p$ p= Rused; 
get work; 
operand[Rused]:= VinW; 
[executed from c16-4] 
no release:= true; outinstr no type; R:= 1.23 

  

if TA then 
operand] Rused]:= 
if bufmode then bufw else AinW, clear 3 

Rused:= not used; marks:= R not used; 
p:= saved p3 return; 

 



® [The worktable consists of a single machine word. Bit 0 is always 1. Bit 
n is 1 if working location n is occupied, 0 otherwise. The instruction nk 

| 
| 

: [1.10.66] [GIER ALGOL 4/pass 7] [page 5] 

| 
| with work table in R will shift R until first free working location is in 

pit 1.] 

elltam a » nk al3 3 GET WORK: i:= first free workbit; 
a5: ar 256 D 3 [executed from bl-1] 
al3:tk Oo > era 3 work[i]:= occupied; 
vb6h:it (413) +t 0 3 blockrel:= i:= 1 + wbase 2; 
[wbase 2] ~ 

M:= final word deser; 

if blockrel < min work then 

pt ha > pm 4a 
it (a13)  , bs (b7) 

Se
o 

W
e
 

w
e
 

b7: aq O t -1 min work:= min work - 13 
[min work] 

hr si 3 return 5 

eclezpa 2a » hv el5 3 CLEAR O: byte 2:= 3 goto clear byte 23 
ci3zspa 2a Vt 1 3 CLEAR UAUV: byte oe T3 g goto clear byte 23 

8 etuspa 2a t +512 3 TOTAL CLEAR: byte 2:= min; 
eiSshs cl10 3 CLEAR BYTE 2: clear R3 

gp a4 gp »b8 3 save p3 clear count:= p; 

3 b8: pm 0 x if operand[clear count] -< no clear then 
[clear count] — 

hv (b8) Dt -1 LB 
eck 20 Vv LA 

alu:pp 0 » hr si 
gt Ti =, pp (b8) 
it (2a) , bs 0 
pa be Vt dii~ 
hv (b8) Dt -1 

begin clear count:= clear count - 13 goto clear end; 
{f operand[clear comt] -<R then ~~ 
begin p= saved p3 return end; 
p:= clear counts; 

if blockno [p] < byte 2 then 
begin 
Clear count:= clear count-1 3 goto clear end; 

Ww
e 

W
e
 

Ww
e 

W
e
 

ee
 

w
e
 

w
e
 

outinstr no type(pm) ; 
get work; ps=p+ 13 
operand[ p]:= VinW; 

hs «3 

hs ei 

pp pl » ud a30 
pa be t dle 

No
e 

‘e
e 

w
e
 

W
e
 

we
 

we
 

hsn ¢3 IZB no release:= true; outinstr no type(gm); 
a hv (b8) Dt =1 clear count:= clear count - 13 goto clear; 

e16:qq IPC 3 EXCHANGE: PC:= marks(nexttop) ; 
gm p MPC 3 top: = M3 
er pel MQC 3 nexttop:= R3 
aq £9} Vt 1 NPC 3 if top -<R then Rused:= Rused + 1 else 

b5) = t =1 :NQC 3 Tf nexttop -<R then Rused:= Rused =“T; 
hr si 3 Teturn; 

e17thv ch LZ 3 SRT: if top = 0 then goto release; 
pa b2 t di3 ; actionbyte:= Srt; 
hv c2 3 goto outinstr rel;   
 



  
  

[1.10.66] 

e18:arn 5a 
e19shvn ai5 
e20:pm 514 DVX 
c2l:pmn(b3) = DX 
alSser pi M 

pp pl » BP b> 
hr si 

» hve ald 

ce2spm ba V 
ce3tpm Ta 

em pl MA 
Ppp pl » hr si 

eahspm p gi a28 
hv cl NC 
hs ¢c10 

pa be t+ a4 
a2Bipi 0 » hv c2 

‘e
 

e25:hv ch NaQc 
pa be t day 
hv «3 

e26:ca 4 
pa be 

hv «3 

hv 037 

a5 a
c
.
 

c27spm di6 DX NQ 
hv ¢54 NQC 
hs ecto 

pa be t dil 
hv o¢3 

e28shsn c2h IZB 
hr 31 Lac 
can(b3)  , hv cl0 
hs ch 
hs ci9 
hv clo 

e2gsptn b10 
e30spt b10 
e3ispt b10 
c104sarn p 
bg: ca 1 

f current™block] 
pa be t dais 
hs 3 
hs ec22 

al6: 
b10h:pa b2 t QO 

[take] 

hv «3 

Vt diT 
vt ais 
t alg NZ 

» cK -10 
hv al6 
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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[pt1]:= R, marks 0; 

p:= p+ 13 Rused:= p; 
return $s 

STACK VINUA: M:= VinUA; skip lines; 

STACK VINUV: M:= VinUV3; 

operand[p+1]:= M; marks clear; 
pr= pt is return 

TOP TO RT: save ZB; 

if top -<R then goto release} 
Clear R3 
actionbyte:= amt 
reset ZB; goto outinstr rel; 

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

TOP TO UA: if top = UA then goto count pl 
actionbyte:= var to UA; 
goto outinstr no type3 

TOP TO Ms: if top -< R then : 

begin RI= xr3 goto Sutputrelease end; 
clear R; ~~ 
actionbyte:= pm3 
goto outinstr no type}; 

TO FIX AND RT: no release:= true}; top to Rt; 
if top -< const then return; 

Tf fixmode then goto clear R; 
Telease; 

Stack VinR}3 

goto clear R3 

  

TAKE FORMAL: take:= take formal; 
TAKE ASSIGN: take:= take assign; 

TAKE CONTROLLED: take:= controlled formal; 
TAKE OTHER: 

if blockno[p] = current block then goto take; 

actionbyte:= var to UA; 
eall(outinstr no type) ; 
stack VinUA3; 

take: actionbyte:= take; 

goto outinstr no type;



  
  

  

[1.10.66] 

e32iqqn 
e333pmn d8 
e34spmn a9 
biiseck O 

{assignkind] 
hv ce 

e56sne 37 
e353pa b19 

pa b19 
pa di 
hv ol 

arn(b5) 
hs 10 
pa bit 

qq 
hv ch 
pa be 

pa be 
pa bil 

al7z:arn 8a 
pm a6 
hs e3 

¢36:pmn(e1) 
hs e2 

ca deo 

aq (e1) 
sr 512 
ga rr! 

pm 0 

cS7spp pel 

¢38spnm(e1) 
hs ee 

hv e3 

e393pnm(e1) 
hs e2 
ga la 

e40:prm(e1) 
hs e2 

ga 2a 

chishrn 31 

ch2:pa bi6 
ch3spm a2] 
elunshr s1 

hv 63 

IZB 
VX 

X IZB 
» G2 be 

NPA 
Vt 12 
» hv ch 
t 20 IZA 

NQCc 
» ca | 

Vt 10 LZA 

vV 

LA 
Vt dii NRA 
t abs 
» hv cB 

» ac el 
DX 

Xt 1 
LA 

» hv alT 
t -1 
D LT 
, it a 
» hr si 

, hr si 

Xt 4 

Xt 1 

LA 

Xt 1 
LA 

» hr si 

IZB 

Vt -5 
DVX NQC 
» hs e5 

» gan e34 
[ch5, see page 8] 
c109:pa b3 
ch6shv «16 

hv e¢ 

vVtoo1 

NC 
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WHILE ASSIGN: no release:= true 3 
COLON EQUAL: R:= gm, gr, grt; skip line; 
FOR ASSIGN: R:= gm M, gern M, ert M3 

actionbyte:= R[assign kina]; 

goto outinstr rel; 

SPARE ASSIGN: if top = VinUV then 
begin from UV:= only UV:="Erue; goto next end; 

PREPARE ASSIGN: ——— — 
from UV:= only UV:= falses; ZA:= top = 0; 
assignkind:= 20; if top -< R then goto release; 
if RF used then ~ ~~ 
Clear R3 comment used in move value; 
if top = OA ER not used then 
bégin assignkind:= 10; “~~ 
goto release end; 
actionbyte:= TP RA then 
pm D else pm; 
assignkind:= 03 goto outinstr no type; 

  

count line: linecount:= linecount + 13 

output(carret) ; 
READ CARRETs 

if input = carret then 
goto count line; 
save inputbyte; 
if R <0 then R:= R + 5123 
Mz= inputTable[R + base]; 
return 3; 

COUNT Pi: p:= pe 15 returns; 

INOUT 1: 

output( input) 3 
return}; 

INPUT 23 

byte 1:= inputs; 

INPUT 1: 

byte 2:= input; 
return 3 

NO RELEASE: no release:= true; return; 

SET UV rel: UV rels= -53 return; 
JUMP ON BOOLEAN: if top -< R then 

output(tk1) 3 return; 
STACK: alarmprint(¢<stack}) ; 

  

SET FLOATMODE: mode:= float 3 return; 
PLUS EXCHANGE: if nexttop -< R then 

goto exchanges goto next;



[1.10.66] [GIER ALGOL 4/pass 7] [page 8] 

ch7:pm a » em pi BLOCKSTACK: stack worktable; I 

pm (b7) D 3 stack min work, 
gm pe M 3 Wbhase 2, shield; 

am b6 , gt p2~ $ 
. it (2a) , pa »b7 3 min work:= byte 23 

it (2a) +t -1 3 wbhase 1:= 
pa b4 , it (2a) ; wbhase 2:= byte 2 - 13 

| pt v6 , pp p23; . 
a qaqa (b9) +t -1 ; current block:= current block - 13 

pm 512 OD 3 worktable:= no reserved} 

a gm a , hr si return 

BLOCKUNSTACK: worktable:= nexttop3 
wbase 2:5 part 2(top); Ms= min work - 23 
minwork:= part 1(top) ; 
wbhase 1:= part 2(top); count p23 

ch8sem a » gt v6 
pm (b7) Dt -2 
ga b7 » ck 10 

} ga bi > PP p-2 

Ne
o 

We
n 

w
e
 

w
o
 

We
 

wo
 

we
 

w
a
 

hs e3 X output(M) 3 comment old min work - 23 
pm (b9) DX output(current block) ; 

& aq (b9) +t 1 current block:= current block + 13 
+ hv e3 return; 

chOspan b2 t d22 IZB GET FORLABEL: no release:= true} 3 

pp pel ,hs c3 3 P:= p - 13 outinstr no type(take forlabel); 
pm 9eh , em 188 3 for track:= outputtrack; 
it (e12) , pa bI7T 3 for word:= out addr; 4 
pp pi » hh cel 3 pi= p+ 13 goto next; 

c50shs ec 
am pl MB 
pp pl y hv ic 

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

e 
w
o
 

w
e
 

e51seca 55 » hv ec PREP FOR ASSIGN: if top = formal then goto next}; 

  

3 

e52:ca 55 3 ADDRESS: if top = formal then 
hyn ¢29 IZB ; begin no release := true; goto take formal end; 
acn p MB 3 Ttopz= no clear; _ _— 

eh5:gm(b1)  , hv c 3 CLEAR ACTIONS: current actionword:= 03 

é e53:pp pl » hs ell 3 UA TO WORK: p:= p + 13 get work; 
tl -20 ,t1 20. 3; 
em p MB 3 operand(p]:= AinW; 
hs c8 » a2 cel 3 outparam3 prepare return to next}; 
pm di2 Dx 3 output( gm) ; 
hv e3 3 return; 

[c54, see page 3] 
e55:arn 8a » ac eb 

hr s1 
CAR RET: linecount:= linecount + 13 

return 3 to
o 

Ww
e 

[e56, see page 7]   
 



  

  

[1.10.66] 

esTspm aes 
pmm 426 
em dey 

gm (b1) 

e63shv c 
arnf p 

al8sgr p 

c6lshv c 
nkf 39 

grn(b1) 

c65shv c 
srnf p 

ext p 
sm p 

c66s 
p1i9g:pi 1 

hv @2 
pm d32 
hs e3 

aq (b19) 
pa bil 

ca 55 
grn(b1) 

asezpm dl 
aa (b19) 
pa (b1) 
hv c23 

c672bs(b11) 
pa b19 
hv e¢ 
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UNTIL: aux O:= if top «< const then 
release step else mt - steps 
if floatmode A“top -< const then 
RF:= stepvalue3 
if ste -< const A step < 0 then 

part taux 0) t= exchange; to Pix and Rts 
no release:= true3 

operand[ pt1]:= operand[pt2]:= 
operand[ p+3]:= controlled variable A no work; 

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

FIRST SUBSCRIPT: 

nexttop:= operand[pt1]:= var, blockno, no clear; 
blockrel[nexttop]:= doperel; 
blockrel[pt1]:= coef 2 rel; 
pt= p+ 13 goto next; 

BEGIN CALL: no of literals:= 03 stack shield3 
NOT LAST SUBSCR: coefrel:= coefrel + 13 

p= p+ 13 goto next; 

LAST SUBSCR: 
nexttop:= constant term; 
read carret; 
if -, special byte then goto next; 
@urrent actionword:= 
if next byte = address then subscrs= 
@lse subscrparam; goto ext; 

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

FLOAT: if top -¢ const then goto next; 
top:= float(top) ; 
clear actions3 goto next3 

NEGATIVE: if top ~{ const then goto next; 
if floatmode then 
Top:= ~ floattop else 
top:= - fixtop; "gto clear actions 3 

ASSIGN: QAs= -, from UVs QB:= -, only UV; 
if top -< buffer then goto but assigns 
TF only UV then 
Begin outputCpmvv) ; 
assignkind:= gm 
end; 

IP top = formal then goto take assign; 
current actionword:= 03 goto colon equal; 

buf assign: current actionword:= buf assign; 
if from UV then goto skip; 

from UV:= true} 
goto stack VinuUV; 

  

only UV:= false; 

AFTER BUF ASSIGN: 
if assignkind = grt then only UV:= from UVi= trues 
goto next; 

 



  
  

[23.10.1967] 

c68sck ~10 
hv c7 

c69:pa (b1) 

e703can(b3) 
hv ceh 
arnf pe» 

smf p-1 

arf p 
al9spp pel 

eTisarmf p 
hv cel 
mkf pel 
dkf p-1 

erf pe] 

e72:sr 10a 

hv cil 

pm 33 
sr 6a 
hv elit 
t1 

em (b1) 
pa »d3 
pm a3 

bie 
bl2 

eTspa 
eTuspa 
e753 
bi2:pm O 
{ relationkina] 

pm (b12) 

pa b12 

c76:ca 0 
eTizea 1 

hs c10 
hs c36 
hv chs 
hv ic 

ce7Bthv e7 

pa (b1) 

8 
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GOTO: if blockno(top) = current block then 
goto nextskip3 

SKIP? Clear next action; goto next; 

PLUSMINUS: if fix mode 
V not const operands then goto top to Rts 
nexttop:= if add then top + nexttop 
else top -Nexttop; 

pi= p = 13 goto clear actions; 

MULTDIV: if not const operands then 
goto top to Rt; 

nexttop:= if mit then top x nexttop 
else top /nexttop; 
ps= p = 13 goto clear actions3 

INTEG EXPON: 

if top -¢ constant then goto to set(track; 
ZA:= top = 23 
if top #2 A top + 3 then 
goto setAtrack3 
current actionword:= if ZA then 
mkf - word else mkf - mkf - words pt= p =~ 13 

mode += float; 
= 4 integer first; goto stack action; 

EQUAL: relationkind:= * + goto greater; 
NOT EQ: relationkind:= i= 
GREATER: 

M:= if nexttop -<R then table [relkind+1] 

else if top = 0 then table[rel kind +2] 
elise TablelO]; ~~ 
if top -< R then M:= teble[0]; 
Yelkind:= ¢ >"}3 goto stackaction; 

REAL: if top = R then clear R}3 

INTBOCE: _ 
if top = RF then clear R3; 

Yead carret;~ 
if =, address operator then goto clear actions; 
“goto next; 

NEXTSKIP ON CONST: if top -< const then 
goto nextskip; skIp; goto top to Rt;



  

  
  

[1.10.66] 

e79:bs 

pp 
ck 

qd 
er 

gr 

hr 

c80shs 
pa 

c81:arn 
hv 

pm 

em 

c82spm 
pa 
hs 

pa 

pa 
hv 

c83spa 
hs 
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hs 

hv 

c8h:bs 

PP 
c85:arn 

ar 
nt 

ac 
c8Th:hv 

qq 

e86:qan 

pm 
ne 
hv 

ne 
am 
t1 

sr 
sc 

adizek 
arm 
hv 

pa3z7 
pi 
10 

Pp 
p 

it (1a) 
s 

036 
p 
12a 

¢C 

a38 
(b1) 

la 

la 

c79 
Pp 
p-1 
e13 

Pp 
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ce 
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pas7 
Ppl 
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[GIER ALGOL 4/pass 7] [page 11] 

OPAND: if Pp > max opandtop ‘then goto stack3 

pes p+ 13 
operand[ pis := simpel, byte 1, var, byte 23 

marks[p]:= if RA then clear 
else no clear; 

return; 

PROC: read carret 
part 1(top):= deser or calls skip line; 

STDPROC: top:= stdprocs goto next; 

if special byte then goto next; 
Stack actionword (proc no param) 3 
goto outparam; 

ARRAY: Ms= byte 13 
byte 1:5 - byte 23 byte 2:= M; 
stack operands 

part 1(top):= array word 13 
part 1(nexttop):= array; 
goto clear UAUV; 

FORMAL: part 1{top):= formal; 
read carret; 
1f special byte then goto next; 

Take formal; 
goto stack VinUA; 

CONST 1: if p > max opand top then goto stacks 

pi= pF 13 tops= 03 
CONST 23 

tops= top + (if const 1 called then 
byte 1, byte 27 0, 0 else 0, 0, byte 1, byte 2)3 

{nt O mst never appear 
marks$= constant; goto next; 

OVERFLOW: —— 
alarmprint(¢<spi11+) ; 

PARAM: if top -< const then 

no of literals:= no of literals + 13 
if top = VinR V top = VinRF then 
Degin Me= Rt expr word; goto stack action end; 
TF top + array then goto check block nos ~~ 
Biockrel:= blockrel ="T3 
no of indic:= no of indic + 13 
doperel:= doperel to arrayw; 
goto next; 

check Dilockno: 
if blockno = 1 then top:= top - 13 

goto nexts —



  

  

@ [1.10.66] [GIER ALGOL 4/pass 7] [page 12] 

b kse31, 120 3 storing of text for errorprint 
T=e32 ; 

| a2i: tspill; 3 
: e32=i 3 

& 3 

c88sit pb » pa bi3 3 BEGIN BOUNDS: length position:= p + 63 
pp pio 3 p:= p+ 103 
bs pd37 , hh chk; if p > max opandtop then goto stack; 
gm p M 3 shields — 
am 13a , pm 8a 3 
er p-9 MB ; array address:= var local; 
er p8 MB 3 term address:= var local; 
er pelt MB 3 length address:= var local; 
er p-l MB 3 running coef:= var locals 

em p-35 MC 3 length:= 13 
gr p-6 MC 3 term:= 03 

| 8 amila ,ck -10 $3 blockrel {lene address):= byte 13 
gt pel , sr 9a ; blockrel(running coef) 

| gt pel , gt p99 3 := biockret array address) 
at peB , it (2a) ; := blockrel(term address):= byte 1 - 13 
pa bik , hv c 3 no of arrays:= byte 23 goto next} 

c893it (2a) +t ab 3 SET TYPE: array type:= byte 2 + base; 
pa bi5 , hv c 3 goto next; 

c90sam pe-9 MC 3; BOUNDS: 112:= 1i, constant; 
sr p-l , ar 8a 3 
gr p-2 MC 3 ei:= cl 1:= cl a:= 
er pel MC 3 upper - lower + 1, constant; 

er p-T MC 3 
ar 9a » ac Pp-3 3 increase running coef address; 
hv ¢93 LPC 3 if top -< const A nexttop -< const then 

3 goto count p23 
pm p-3 3 

é gn p=] MB 3 ei 23= running coef}; 

erm p-4 M 3 ei 1:= VinR3 
gr p-2 =, srn 8a 3 cis= if li -< const then 0 else -13 
ac p-1 V LEB 3 if 11°-< const then TI= 11°77; 
gr pee 3 

3 pm 439 , hv 6 M:= aux var bounds; goto stack action; 

e9izarn 2la , mb pe END VAR BOUNDS: 3 
hv ¢21 LC ; 
gr p-6 MA 3 if 14 -{ const then li 2:= 14 A no work, clear; 
hv ¢21 3 goto stack VinRT; 

e92:pm pH-7 IQ@c 3 FIRST BOUND: 

gm pe5 MQC ; ci 2:= 11 23 comment p:= address(ci 1)3 
3 . COUNT P2: p= p = 53 return; cOsspp pee ,hr si 

  
 



  

  

[1.10.66] 

e94:min p Vv LPC 
hv ic 

tl 39 » er pet 
pp ped, hv ch5 

c95:mln p Vv LPC 
hv ic 
tl 39 4, ar pee 
er pel , PP pod 
grn(b1) , hv ec 

e96:er pl MB 
pa be t dio 

hv ¢c3 

c97zgr pe MB 
pa be t dio 

hs c3 

pp 79 »,hvic 

e98sarn glo =, pm op=3 
tk 10 NA 

PP p-3 NA 
PP Ped , PM P 
hv c6 X LC 

c99 sar 9a 

biZspp O » 8C ped 
[length Position] 
biksbt 0 t -1 
[no of arrays] 
b15:pm 0 > hv 6 
{array type] 

pp p-6 , hv c 

c100:srn 2a =, mt b18 
bi8:qq -1 > hs e3 

[expon track] 
aeespm j1e2e0 Xt -1 

hv aze2 LZ 
nt a6 » it (a22) 
pa 2eh , hhn e289 

e1Oisbt O t% -100 

pa T-1 , hv e3 
hs ¢102 

am 2a » hv ¢101 

c102:it( 2a) » pa aes 
a2dscan 0 » hr si 

pm (G1) Xt 1 
hs e2 LA 

hs e3 

hv (a23) Dt -1 
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LENGTH MULT: 
if ci 1 -¢ const V length -t const then goto next; 
Tength:= length x cl 13 
pr= address(ci2)3 goto clear actions; 

TERM MULT: 

if ci2 -{ const V term -{ const then goto next; 
term:= term x cl2 + li 23 
p:= address(ci) 3 
clear actions; goto next 3 

STORE LENGTH: length:= length address 3 
actionbyte:= er; 
goto outinsetr no type; 

STORE TERM: term:= term address 3 
actionbyte:= er3 
outinstr no type; 
p:= address(ci); goto next; 

END BOUNDS: R:= if length -< const then 
aux end bounds else aux end bounds shift 103 
pr= if length -<const then address(length) 
else address(term) ; 
ifterm -< constant then goto stack action; 

  

  

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

no of arrays:= no of arrays = 13 
if no of arrays > 0O then 
begin M:= declare wordlarray type]; 
goto stack action end; 
release boundvariables; goto next3 

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

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

CODE: for is= 1 step 1 until 5 do 

copy byte 23 

output(no of 5 bytes); return; 

COPY BYTE 2: 

for is= 1 step 1 until byte 2 do 
Output( input) $ 

return $ 
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e103shr s1 Lec 
ca 57 , or si 
pm dhb2 , hv c6 

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

o 
w
o
 

W
e
 

[e104: take other, see c31] 

e105shs ¢c23 

p162it -5 t 1 
[uv re1]™ 

pt p , ave 

STACK UV rel: stack VinUV; 

UV rel:= UV rel + 13 

to
o 

w
e
 

w
e
 

Ww
e 

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

c106sea 55 » pa (b1) 
hv 69 NQc 

e107ene 55 , hve 
pt bi0 +t ah7 

TEST FIRST FORMAL: if top = formal then skip; 
if top -< R then goto skip; — 

TEST FORMAL ADDRESS: 
if top + formal then goto next; 

wo
o 

W
s
 

w
e
 

Ww
e 

w
e
 

w
e
 

hs c104 Take:= move formal; take other; 
a pm ahh =, hv c6 M:= move formal words goto stack action; 

c108:ne 59 > hv chs ARRAY PARAM: if top + array then 
ek 20 » ar 5a goto clear” actions} 

3 
3 

er p MC 3 opr= -1.9 + (doperel - arrayrel - 2).19 
tin 19 > tk 2 3 + (no of indict1).39, constant; 

sc p » hve 3 goto next; 

[c109: set float mode, see ch6] 

  

e110sarn 9e+ , sr 18a 3 APPETITE: 
pi (16e4) t +17 3 R:= outputtrack - for track; 
tl #1 LPB 3 if discmode then R:= R : 23 
ar el LT 3 Tf R <0 then R:= R + available; 
pm pet} DX 3 Mz= R3 
bs (e12) +123 e13 3 R:= if outaddr > buflimit 3 then 
sr 44 D 3 outadar - 41 else outaddr; ™ 

vi7zsr [for word] D 
ps (b17) +t 123 e13 R:= R- (if for word > buf limit 3 then 

? 

3 
, 

a ar 44 D ; for word = 41 else for word) 3 
tk -20 ,ml 17a 3 M2 :=R+MXO; | 
mun 19a , sr 20a 3 R:= M X appetite word ratio; | 

hvn e3 NT ; if R > appetite limit then 

ar 20a , ck -10 3 Sutput(0) else output(R)3~ 
hv e3 ; retumns ~~ 

cllispa b18 =, hr 81 ‘e
o SET A TRACK: expontrack:= true; return;   
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<clliace511 3 all actions within 511 words 
i actions too big 
> i 

a7: aq , aq $ bottom of ACTIONSTACK 

qq 

qq 
aq 
qq 

[form actionaddresses relative to c] 
cl= clec 
c2= c2ec, c3= c3ec, ch= clec, che cSec, c6# c6-c, c7= cc 
c6= cBe-c, c9= CJec, c10= cl0ec, cli= cllec, ¢c12= cl2-c, ¢13= cl3=c 

: eth= cllec, cl5= cl5-c, ¢c16= cl6-c, cl7= cl7ec, c18= cl8-c, ci9= c19-c 
C20 c20ec, c2l= c2i-c, c22= c22-c, c23= c23-c, col= calec, c25= c25ac | 
c26= c2bec, c27= c27-c, c20= c28—-c, c29= cB-c, ¢c30= c30-c, c31= c31-c 
e32= c2lec, c33= c33-c, cBh= cdlec, 0352 c35-c, c36= c36-c, c37= c37-c 

8 e38= c38-c, ¢39= c39-c, chO= conc, chi= cliec, chO= claac, cl3= cl3-c 
clus clitec, cl5= clh5-c, ch6= ch6-c, ch7= ch7-c, ch8= clB-c, cho= clg-c 
e50= c50ec, c51= c5i-c, ¢c52= cheec, ¢532 c53-c, c5l= c5lec, c55= c55-c 
c56% c56ec, ¢57= c57-c, 0582 c58-c, ¢59= c59-c, c60= c60-c, c61= c61-c 
c62= c62—c, °c63= c63-c, cOl= c6hac, c65= c65-c, c66= c66-c, c67= c67-c 
c68= c68-c, c69= c69-c, c70= c70-c, c71i= c7Ti=c, c72= c72-c, c73= c75-c 
c7h= e7hee, ¢c75= c75-c, c76= c76-c, c77= cT7-c, ¢c78= c78-c, c79= c79-c 
e80= c80ec, c81= cBi-c, c82= cB2-c, c83= cB3-c, cBl4= cBl-c, c85= cB5~c 
c86= c86emc, c87= cB7-c, c88= cBb-c, c89= cO9-c, c90= c90-c, c91= cIl-c 
e928 cG2ec, c93= c93-c, cOb= cGhec, c95= c95-c, c96= c96-c, c9T= c97~c 
c98= e98-c, c99= c99-c, ¢100=c100ec, ¢101=¢101l-c, ¢c102=c102-c, ¢103=c103=c 

c104=c1Ohee, ¢105=c105-c, ¢c106=¢c106-c, ¢c107=cl07-c, ¢c108=c108-c, ¢109=c109-c 
e110=¢110-c, ecl1t=cltle-c 
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{prepare symbolic names used in tables] 
a=e512, b==200, d==4.00 

w
e
 

  
| [relationtable] 

[all relations] 
d2: qq cek t cl7 3 a rel b, ete: top to Rt, srt 
[>] “= 
435: qq cl7 t ch.9+ 530.19 3; R rel b, R rel 0: srt, release, mt neg 
4363 qq ch t 010.9+125d.19 3 a rel 0, 0 ref 0: release, clear FR, ‘srnt 
[=] 

qa ci7 t ch 3 Rrel b, R rel 0: srt, release 
1 ch t 109+ 774.19+ 069.293 a rel 0, O rel 0: release, clear R, ann, skip 

(+) — ~~ 
qaci7t ch 3 R rel b, R rel 0: srt, release 
qq ch t ¢10.9+ 76d.19+ 069.293 a rel 0, 0 rel 0: release, clear R, snn, skip 

& [auxiliary table 1] 
a3=1+112 
d27: aq O OQ, stepelem: aux 2 or aux 3 

qq G32 t ch9.9+ 29b.19+ 31b.29 simple for: while assign, get forlabel, 
do abs, bypasslabel 

d25: qq O+ c2b.9+ 017.19+ . 2, until: next, top to Rt; srt, release 
d26: qq Ot c2h.9+ c17.19+ 754.293 3, until: next, top to Rt, srt, mt 
<e27 [bufmodeAcheck: ] 
d29: qq 6a t c20.9+ cho.19 
a30: qq Gat c20.9+ 50b.19 
x [FL modeAcheck: ] 

| d29: qq 6a t c20.9+ c10.19 
a0: -aq ba t c20.9+ 59b.19 
> 

We
e 

Ww
e 

W
t
 

w
e
 

Ww
e 

o
t
 

‘e
 

Q io
e 

4, subser:= : aux 6, stack buf R, input 1 
5, subscr param: aux 6, stackbuf R, 11.0 

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

No
e 

W
e
 

S
e
 

w
o
 

Y
e
 

w
e
 

w
o
 

aq c28 t ¢37.9+ c17.19+ 7a.293 6, checkbounds 1: to fix and Rt, count pl 
; srt, aux 7 

qqi00d t ¢58.9+ 994.19+ 6a.293 7, checkbounds 2: indexlower, pt 
< e27 [bufmode: ] indexuppér, aux 8 

a qq c93 t 1224.9 8, checkbounds 3: Count p2> art 
ga c2h t 093.9+1224.19 9, no boundcheck: top to Rt, count p2, art 

x [FL mode: ] 

o 
Ww

e 
s
e
 

Ww
e 

w
s
 

w
e
 

aq c93 t 1224.9+ 63b.19 8, checkbounds 3: count p2, art, ck -10 
qq c2h t 093.9+122d.19+ 62b.293 9, no boundcheck: top to Rt, “coumt Dey 

art, tk 30 

qq c64 t c2h.9+ 69b.19+ 018.293 10, float: float, “top to Rt, nkf 39, stack VinRF 
qa THA t ¢22,9+ c33.19+ 37b.293 11, formal assign: qa, s tack Vinvé, 

3 colon equal, formal assign 
431: aq ¢33 t ¢25.9+ 52b.19+ c67.293 12, buf assign: colon equal, top to 

3 us O, after bufassign 
aq c10 t ¢16.9+ ch1.19+ 824.293 13, : mod: clear “RT exchanze, 

™e no release, ann X 

V 

Ww
e   ‘e

o 

aq c16 t 81d.9+ 66b.19 3 14, 3 : exchange, cla, ar eps LT 
qa ci16 t c41.9+ 83d.19+ Sha, 293 15, mod: exchange, no release, 

4 — din X, sr LT 
433: aq chi t 720.9+ 72d.19+ c21. 293 16, Aint2? no “reTeass, mkf, mkf, stack Vin Rt 
adh: aq cht t c2h.94+ ¢10.19 3 17, nt 1: no release, “Sp To"Rt, clear R   
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[auxiliary table 2] 
Abst] 

qq 30a t 127d.9+ ¢99.19 
define base of declare words 

18, declare int array: aux 30, gr_M, decl array 
qq 30a t 90d.9+ c99.19 19, declare real array: aux 30, gr MB, decl array 

aq 30a t 89d.9+ 99.19 20, declare bool array: aux 30, gr MA, decl array 
d38: qq c37 t ¢23.9+ Ob.19+ 14b.293 21, proce no param: count pl, stack Vinvv, 

3 O, end call é 3 

d39: qq clk t ©17.9+ cl17.19+ c91.293 22, bounds: top to Rt, srt, srt, end var bound 
alos aq are 8 003 027 13 714.293 2, end bounds: aux 2h, pm, count Pl, gn 

qq 14.9+ c37. 3 24, end bounds: pm, gm, count p 
aq cO4 t c2h.9+ ¢37.19+ 096.293 25, first bound: length mt, top to Rt, 

; count pl, store length 
aq 095 t 693.9+ c2h.19+ c97.293 26, first bound: term mit, count p2, 

3 top to Rt, store term 
qq 28a t+ ¢95.9+ ¢27.19+ 299.293 27, not first bound: aux 28, term mult, 

3 top to M, aux 29 
aq c94 t c27.9+ 44a.19+ 96.293 28, not first bound: length mit, top to M, 

; aux 4, store length 
qq 44a t 1224.9+ c97.19 3 not first bound: aux bly, art, store term 
aq 96d t c93.9+ ¢37.19+123d.293 30, end bounds: reserve Srzey, count pe, 

3 count pl, s t 
qa cl6 t c24.9+106d.19+ ¢19.293 31, shift const: exchange, tdp to Rt, ck, 

stack VinR 
32, shift var: top to Rt, ck(addr), stack VinR 
33, param output: out param, Inout 1 : 
34, take value: no release, take formal, 

no release, Pm 
colon equal: gm, grn, grt 

36, for assign: em M, grn Mert M 
37, Rt expression? release, stack VinUV, 

no release, grt 
ahe: qq c2h t 23.9 38, caseparam expr: top to Rt, Stack VinUV 

Gq c}1 t ©31.9+ ¢c22.19+ c52.293 39, glers prep for assign, take controlled, 
3 stack VinUA, address 

aul: qq 74d t 58b.9+ 37b.19+ ¢19.293 40, move formal: qq, arn UA, 
e Wat hoa.9 ; r i formal assign, stack VinR 

aq 43a Be 1; novefopan : aux 435, aux & 
aqel09 t 45a.9+ ch2.19+ 13.203 42, movesopands: set float, aux 43, 

set UV rel, clear UAUV 
43, move/opands: prep assign, stack UV rel, ! 

colon equal 
44, integer mit: min X IZA, hs X NZA 
4s, select: select3, “steak V In RE 
46, outchar:nextskip on const, outchar const, 

int to addr, outchar Var ~~~ 
47, equiv: ab DX, mbx 

Ww
e 

Ww
e 

W
e
 

w
e
 

e 8 

qq c2h t 61b.9+ ©19.19 
aq c8 t 38.9 
qq chi t 1024.9+ ch1.19+ 70da.29 

48: aq 71+ 80.9+ 124.19 
qd9: qq 91% 92.9+ 127.19 
a4iz aq ch t 023.94 ch1.194+12ha,29 

Ww
e 

W
e
 

W
e
 

W
e
 

W
e
 

W
e
 

W
e
 

e
s
 

w
e
 

w
o
 

Ww
 

N
J
 

ww
 

qq ¢35 t c105.9+ ¢33.19 

qq 93d t 48b.9 
aq 4b t 21.9 
aq c78 t 1084.9+ 64b.19+ 60b,29 

w
o
 

w
e
 

w
n
 

w
e
 

W
e
 

w
e
 

w
e
 

w
e
 

e
s
 

W
e
 

w 

aq 65b t 954.9   
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description see page 2.] 

{input control table 1] 

di: qaf c8 t ¢37.9+ c23.19+ c60.293 

qq elt C37 9+ 14b.19 ; 

aq c38 t chO.9+ 116.194 ch7.293 

qq. 2038 t 109b.9+ ch8, 19+ 160.293 

qq ¢38 t 109b.9+ ch8.19+ 170.293 

aq chO t 10b.9+ ch7.19 ; 
qq ch8 t 18b.9 3 

a qq 30b t 3 
qqi10b t 3 
aq ch9 t 31b.9 3 
aq ecth4 t 21b.9 5 
qq Obt 32b.9 3 
qq Ob t 33b.9 3 
qq e50 t 21b.9 3 
gafe51 t ¢31.9+ 57b.19+ ¢535.29$ 

3 
qqec35%t 1ae9 3 
qq c35 t 3 1a.9+ 26b.19+ 316.293 

qq e535 t ¢32.9 ; 
ag c#3 t+ c2h.9+ 23b.19 3 

aq ch3 + cOh.9+ 270.19+ 31D.293 

aq e35 t 34.94 ch9.19+ 310.293 

& aq ¢c57 t 1224.9+126d.19+ gha.293 
qq Oat 22b.9 3 
qa Oat 28b.9+ 31b.19 3 

qa cht 09.9+ ch.19+ 3.293 
aq e59 t 16.9 3 
aq ch6 t ¢2h.94+122d,19+ 021.203 

qq c27 t 4ba.9+ c61.19+ ¢21 .293 
<e27 [bufferAcheck] 3 
G49: qq c62 t 6a.9+ 50b.19+ 023.293 
x [FL Acheck] 3 
a9: qq c62 t 6a.9+ c20.19+ 210.293 
> 3   

[page 18] 

{[Tablewords corresponding to an address operator are f-marked. The a-mark 
is transferred to RA for use in a few special actions. For further table- 

19, 

  

begin call: outparam, count pl, 
stack VinUV, begin call 

  

end call: output, count pi, end call 
begin proc: inout, input 1, beg proc, 

———" blockstack 
end proc: inout 1, ps p, blockunstack, 

— endproe 
end _typeproc? “Inout 1, ps p, 

blockunstack, end typeproc 

begin block: input 1, begblock, blockstack 
end block: blockunstack, end block 
goto bypass: goto bypass" — 
label declar: label declar 
While label: get forlabel, bypass label 

: to clear, if ——— 
else statement: 0, else 
end else statement: 0, end else 
Tor: tor, ror ~ 
T=for: prep for assign, take controlled, 
“~~~ pm UA, UA to work 
simple Tor: prepare assign, aux 1 
Simple for and do: prepare assign, aux 1, 

ypass abs, bypasslabel 
while: prepare assign, while assign 
whileelement: jump on boolean, top to Rt, 
= hop LT 
whileelement and do? jump on boolean, 

op to Kt, bypass NT, bypass label 
step: prep assign, for assigm, 

get forlebel, bypass label 
until: until, art, ert VLA, acn 
Stepelement: aux 0, hop NT ~™~ 
Stepelement and do: aux 0, | 

bypass Ll, bypass label | 
enddo: release, outopand, release, enddo 
first subscript: first subscript, e 

  

xchange 
not first subser: plus exchange, top to Rt, 

= art, stack VinRt 
not last subser: top”to M, aux 4k, 

not last subser, stack VinRt | 
  

, last subscr: last subser, aux 6, 
  

i1 0, stack VinUV 
last subscr: Tast subser, aux 6, 

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

aq c63 t c24.9+ 68b.19+ ¢19.293 29, 

qq c64 t cel 9+ 69b.19+ 018.293 30; 

aq c16 t 10a.9+ ¢16.19 ; 31, 
qq c10 t 126d.9+ ¢21.19 3 32, 
aq c24 + 55b.9+ 68b.19+ £194295 33, 

qq c2h t 65b.9+ ¢21.19 ; 34, 
qa c65 t ©10.9+125d,19+ ¢c21.293 35, 

qq ch t ; 36, 
qq c2h t ¢38.9+ 32b.19 3 37, 
aq c26 t ¢38.9+ 32b.19 3 38, aq c2h t ¢38.9+ 33b.19+ c21,293 39, 

aq ¢26 t ¢38.9+ 33b,.19+ 022.293 ho, 

aq ch3 t c2h.94+ 22b.19 ; hi, 
qq ¢56 3 4a, 
aq c66t% 1148.9 3 43, 
aq c68 t 984.9+ c26.19+ hep.a93 Wh) 

aq ch6 t ¢70.9+122d.19+ ¢21, ; 4s, 

qdel6,qq ¢70.9+123d.19+ ¢21.293 46, 

qa ch6 t ¢27.9+ bha,19+ 021.293 7, 

C71.9+ 72d.19+ 021.293 48, 

Gq c16,qq c71.9+ 73d.19+ 021.293 49, 

qq 13a % 1ha.9+ 754,194 021.293 50, 
aq 13a t 15a.9+ 75d.19+ ¢21.293 51, i qa e72 t 41a.9+ ¢23.19+113b.293 52, 

qa ch6 t 

® 
w
e
 

da Wat ©23.9+111b.19+0111.293 53, 
qq c16 t ¢75.9+ 22b.19 354, 
qaqac73 t «=: 09+ 2h. 19 3 56, aq cl16 t ¢75.9+ 23b.19 3 OT, 
aa e75 t 22b.9 3 58, 
aq c73 + 0.9+ 255.19 3 59, 
aq c16 t ¢75.9+ 019.19 3 60, 
qq cl16 t ¢75.9+ 54b.19+ 019.293 61, 
qa c73 t 51b.9+ 54b.19+ 019.293 62, 
qa c75 t 54b.9+ ¢19.19 3 63, 
aa e75 t 019.9 3 6h, 
qaqa c74 t 49b.9+ ©19.19 3 65, 

19] 

round top: round, top to Rt 

tk-20 stack VinR 
float top: FIcat, top to Rt, 
ee onkt 223 stack VinRF 
float next Top: exchange » aux 10, exchange 

ae, elear BES stack VinRt 
entier: top to srf half 

 tke-29, stesi Vine™ 
~, : top to Rt, ab O DX, stack Vin Rt 
negative: negative , Clear R, 
“———" srnt, stack vinRt 
proc: release 
else 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 end else addr expr: top to UA, inout 1, 

end else, stack VinUA 
then: jump on boolean, top to Rt, ho op NT 
prepare assign: spare assign 
2= : asSign, aux 11 
goto: goto, goto local, 

top to UA, “goto computed 
+ 3 plus exchange, plus S, 

art, stack VinRt 
“3 Exchange » Plus minus, 

srt, stack VinRt 
integx: plus exchange, top to M, 

aux 4h, stack VinRt 
realx: plus exchange, mult div, 

mkf, stack VinRt 
/ 3: exchange, mult div, 

dkf, stack VinRt 
3 3 aux 13, aux 14, mt, stack VinRt 
mod: aux 13, aux 15, “nt, stack VinRt 

rit: integ expon, aux iy, 
stack VinUV, Aint 

Areal: aux |, stack Vinvv, Areal, setAtrack 
<then: exchange, > , hop yt ——— 
<then: >, hop LT 

=, next, hop NZ 
>then: exchange, >, hop LT 
>then: >, hop NT 
then: : =, next, hop LZ 
“3 exchange, S, “stack VinR 

exchange, >, sr reps, stack VinR 
=, mo LT, sr eps, stack VinR 
>, sr eps, Stack VinR 
>, Stack VinR 
#, mt NT, stack VinR 

  

  

  

  

oe
 

08
 

of
 

we
 

se
 

“
|
 

 
=
E
V
E
V
 

HE
A 

A  
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[input control table 3] 

plus exchange, top to Rt, 

mb, stack VinRt 

Plus exchange, top to Rt, 
3 ab, stack VinRt 

qq ch6 t c2h.9+ 47a.19+ c21.293 : Plus exchange, top to Rt, 
3 =- aux 47, stack VinRt 

qq c39 t ¢79.9 3 69, label: input 2, opand | 

qq 039 t ¢79.9+ 039.19+ 082.093 70, array: input 2, opand, input 2, array 

aq ¢39,qaq ¢79.9 3 71, 8 e: input 2, opand 

aq c39 t ©15.9+ c79.19+ 033.293 72, : input 2, clear byte 2, 

3 opand, formal 

qa ci4 t ©39.9+ ¢c79.19+ c80.293 73, proc: total clear, input 2, opand, proc 

| ga cl2 t ¢39.9+ ¢79.19+ 081.293 74, stdproc: clear 0, input 2, opand, stdproc 

aq 039 t c84.9+ ¢39.19+ c85.293 75, constant: input 2, const 1, input 2, const 2 | 

qq cl t ¢93.9+ 14b.19+ c22.293 76, end swite call: output, count pe, | 

3 endcall, stack VinUA 

qa ck +t 09.9+ ch,19+ 356.293 77, end single do: release, outopand, release, 

3 end single do 

qafe86 t 33a.9+ c.19+ 19b.293 78, paramcomma: param, aux 
3 release, call param 

qq 039 t °88.9+ cl0.19+ ¢89.293 79, begin bounds: input 2, begin bounds, 

3 input 1, settype 

aq c90 t ¢92.9+ 25a.19+ 268.293 80, first bound: bounds, first bound, 
3 aux 25, aux 26 

qa c90 + c2h.9+124d.19+ 278.293 81, not first bound: bounds, top to Rt, 
grt, aux 27 

82, end bounds: end bounds, decl array 
83, take real value: aux ai, 

take real value, grt 
84, take int value: ax 

take int — grt 

85, take array: arnt, Inow a“ 
—— Trout 1 ; move. array descr | 

86, bypass label: bypass label ——=S~S 
87, end pass: input T, copy byte 2, end pass | 

qq 46a t 21.9 88, Sutchar: aux 46, stack VinR 
qq c10 +t 46b.9+ ¢21.19 89, Tyn: clear R, lyn, stack VinRt 
qq c10 t 47b.9+ c21.19 90, Kbon: clear R » Koon, stack VinRt 
aq e738 t 31a.9+ 64b.19+ 328.293 91, Shift: nextskip on const, aux 31, 

3 int to addr, aux 32 
aq c2h t+ 63b.9+ 43b.19+ 458.293 92, select: “top to Tt, ck-10 

3 select 1, aux 45 
aq c76 t c109.9+ c24.19+ ¢18.293 93, real: real, set float, top to Rt, 

stack V in RF 
94, tnt bool: int boolean, top to R, 

stack V in R 
95, gler: aux 39, total clear, hs, stack VinRt 

aq ch6 t c2l.9+ 784.19+ c21.293 66, A 

< aq cl6 t cAlk.9+ 794.194 021.293 67, 

ON
 

fon
) 

. 

u 

i 

    

  

    

qa c98 t 099.9 
qq 34a t 38b.9+124a.19 

  

aq 34a t 39b.94+124d.19 

qqi2id t ¢38.9+ ¢38,19+ 4Ob.29 

  

o qq 31b t 
aq cho t ¢102.9+c100.19 

Ww
e 

w
e
 

Ww
e 

w
e
 

wo
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W
e
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e
 

w
e
 

w
e
 

w
e
 

w
e
 

w
s
 

V
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qq e777 t ¢c25.9+ c19.19 

qaf39a t c14.9+ 85d.19+ ¢21.29 

  

W
o
 

w
e
 

W
e
 

W
e
 

W
e
 

w
e
 

W
o
 

aq ¢55 t 112b.9 96, carret: carret, carret i 

aq clk t 97, cases total clear | 

dq c10 t 1254.9+ 63b.19+ 12b.293 98, begin case: clear R, srn, 
3 ck-10, begin case 

d qacl03 t 33a.9+ ch.19+ 20b.293 99, case param: case param, aux 33, 

  

  3 ~ release, case param 

 



  

[23.10.1967] [GIER ALGOL 4/pass 7] 

[input control table 4] 

ag 3bt Ob.9+ 20b.19 
qa e38 t 15b.9+ ¢21.19 

aq c38 t 15b.9+ ¢22,19 

qa Ob t 15b.9 
aq chO t 0101.94+114b.19 
daa c10 % 125d.9+ 63b.19+ 13b.29 

eo
 

we
 
W
e
 

w
e
 

we
 
W
e
 
W
e
 
w
e
 
w
e
 
w
e
 

qq 4b t ¢21.9 
qq 09 t ¢37.9+ ¢23.19+ ch2.293 

gafc108t c2h.9+ 88d.19+ ¢21 £293 

qq c35 t c105.9+ ¢33.19 

g9cl107,4q ¢35.9+¢0105.19+ c33.293 

w
e
 

w
e
 

&
 

aq coh + 62b.9+0105.19+1 244,293 

qq coh + 
qqe106 t 87a.9 

qqgcl10 t 115b.9 
d2Bei a1 

qafe52 t 019.9+ 010.194 c16.29 

w
o
 

W
e
 
w
e
 

W
e
 

w
e
 
W
s
 

w
o
 

& 

[page 21] 

100, cases: 3, O, case param 
101, end case: Inout T, end case 

stack V 

102, end addr case: inout 1, end case, 
stack VinJK ~~ 

103, end statement case: 0, end case 
104, Coder Input 1, code, co 
105, begin switch case: clear R, srn, ck 10 

begin switch case 
106, writecr: writecr, steak VInkt 
107, std 2 call: owtopand, count pl, 

stack VinUV, set UV rel 
108, array param: array param, top to Rt, 

ar D, stack VinRt 
109, move value: prep assign, stack UV rel, 

colon equal 
110, move address: test formal address,. 

prep assign, stack UV rel, colon equal 
111, move short: top to Rt, tk 30 

stack UV rel, ert 
112, first value: top to Rt ~~ 
113, Tirst address: test first formal, arn D 
114, First short: top to Rt, tk 30 —— 
115, new track: appetite, new track 

  

  

  

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

a6: aq 3 BOTTOM OF OPERAND STACK 
a253 grn 1e20 te-1 M 3 clear operand stack: 

bs (926) , hv a5 3 for 1:= core top step -1 until a26 do 
pi 0 > hv eel operand{i]:= shield; goto start pass 73 

a26: pm dB DX sENIRY PASS 7: — 
hs e3 3 output (end pass) ; 
pm a9 , pi (16e4) 3 cell O:= overflow jump; 
em O MA 3 if -, indexcheck mode then 
pt alo +t 9a NQB 3 bégin last subser word?= no check; 
pa d29 + 9a NQB 3 subscr ass word:= no check; 
pa d30 +t 9a NQB 3 Subscr par word:= no check; 
PS a25-1, hv chO+te 3 end; input 13 goto clear operand stack; 

a2g: hh c87+c, hh c87+c 3 overflow jump 

a2h: qq [pass sum] ; 
e22nk-e14, el 7=j 3 set load parameters 
b k=e23, 150 3 load segment word 
T=12e21 ; 
qq e16.9+1a2h,19-e16.19+7 .24+a26.39 3 

? 
fend pass 7] 

Ll
ol
of
o 

w
e
 

w
e
 

 



  

  

  

[23.10.1967] [GIER ALGOL 4/pass 8.1] [page 1] 

[Pass 8, segment 1 performs the following tasks: 

1, All 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 dise before any output is made, with the intention of minimi- 
zing disc head movements, The buffer area looks like this: 

  
walting 1,0 1 word 
buffer 1,0 4O words 
waiting 2,0 1 word 
buffer 2,0 ho words 

waiting 7,0 stopword 

waiting 1 

1 
1 1 word 

buffer 1 LO words 

waiting 7,1 stopword 

2. The code for A which is part of pass 8.1 is outputted into the final 
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 el parameters: 
Initially: Finally: 

tel: used tracks — changed to drunmode before task 1 
hel: available updated after task 1 
Belk: inputtrack updated before task 1 
9el4: output track updated after task 1 

10e4: increment changed to drummode (1) before task 1 
13eh: running track running track - A length 

Testprint from 8.1 consists of every tracknumber selected, 

Drumpicture after pass 8: 

[pass 7 output| |RS|aigol progr|Acode|std proes used|long strings| 
A A 
first track track base 

8.1 core picture: 

|GPA |Acode|tracksort|moveh|move std]init done| | done | 
‘[trackbuffers | ] Aa Ae a ee 

 



  

  

  

[23.10.1967 pass 8.1 , afn , ahx] 

b kse22+e1h, 1=e16-eh7 3 pass 8,1 drumblock 
a ise16 3 

b a9, bu 3 comment entry eAx, x real; 
+ - 3 AK S 2(xdog2(a)); first log2(a) 1s computed; 

armfci7=-3 X 3 RF :=a3 

ga rad, tl 3 exp2:= exponent(a) 3 z:=5R:= mantissa(a) /43 
hv ral LZ 3 if z=0 then goto exit; 
hh c64 LT ; if z<O Then Stern(t<sptl14) 5 

gr c50 » er cd] ; comment the method used is that described in 
am ra6B , ac c50 3 Cl Hastings: Approximations for Digital 
sr c5l , dk ec50 3 Computers, page 1663 
er ¢c5O xX ; z= (sqrt(2) /hez) /(sqrt(2) /4+z) 3 
mkn c50 =, gr =c51 3 Z22=ZH2 3 

é it ra6, panri 3 R:=03 
| ar [b(i1)] X +t1 3 for y:=b{7],b[5],b[3] do 

gmcl7 V LA ; Rra(R+y) xz2 ™_ 
mne51 , hv re2 3 loge:a( (Rabe ]) xz+exp2+0.5) 3 
mkn ¢50 > or rad 3 UV:=03 
nkf 11 » mkf c17-4 3 log2:=Log2x2foxx; 

gm cl7-1, pm cl7 3 if exponent(log2)>8 then 
bs (c17-1) t9 NZ 3 alarm(4<spiii}); 7 
hh 64 NZ 3 

3 comment the following Code computes 2hlog2 using 
tl (cl7-1), ga rad 3 The Method deseribed in G.N. Lance: Numerical 
tl .10 » Cl -2 3 Methods for high speed Computers, page 32ff3 
sr 126 DX 3 exp: =entler(log2) ; :=(Log2-exp-0.5) /23 
gm ci7  , mnei7 3 UV:=M3 Ms=UVA23 
pm 384 DX 3 R:=0.753 
mk raB , gr c51 3 work1:= R+b1XxM3 
gr e52  , arm ra7 3 worke :=work1 3 

od mk ra9 xX ; Ms= ¢1XUVA2+al 3 
mnecl? , se ¢c52 $3 work2:= work2=MXUV; R:= MUV; 
ar c51 xX ; M:= Rtwork1 $3 
minra6B , dl c52 3 R:=M/work2/sqrt( 2) ; 

a3: nkf[exp] t 2 3 RF: =RxX2A( expt) 3 
ak: arf cl? , hh c5 3 exit: UV:=RF3 goto exit std proc; 

ads aq [expe] t 512 3 
a6: 181 / 19/ 819/ 254 3 = sqrt(2)/4 (= 0.3535 5339 059) 

1023/ 579/ 325/ 663 3; ov{7] =-0.4342 5975 129x2A(-9)) 
1023/ 433/ 591/ 509 3 ~vi5] =40.5765 8434 206x2A(~9)) 
1023/ 39/ 118/ 823 3 ~~ v3] =-0.9618 0076 229x2A(-9) ) 
1021/ 117/ 369/ 224a 3 ~~» vf1] =-2,8853 9007 274xehK(~9)) 

av: 266 / 172/ 574/ 725 3 al = 0.5198 6038 4b) 
a8: 73 / 197/ 660/ 37 3 ~~ 01 = 0.1440 9951 127) 
a9: 8 = / 52h/ 902/ 710 =; ec] = 0.0166 2613 208) 

é 

 



  

  

[23.10.1967 

bl: 

bes 

bs 

to
 

pm 053 
arn ct7=4 
ann ¢17=-4 
hv rbe 

armf c50 
arnf ¢53 

erf clT 

cln -1 

hh = rb 
arnf ¢17-3 
grf ¢50 
mkf @17-35 

am e52 ew 
Ww 

Ww 

e50 

ITA 

NZ 

NTA 
c50 

e5 

e52 

c50 

c17-3 
cl7-3 
rb1 

Ww
e 

te
e 

W
o
 

e
o
 

Ww
e 

We
 

W
e
 

w
e
 

Y
e
 

W
e
 

Ww
e 

w
e
 

we
 

we
 

w
e
 

pass 8.1, afn, ahx] 

comment entry ahn, n integer; 
a result:=1 3 

TAs=n<O03 

R:= abs nj 

next bit: 1f n=O then 
“Begin RFT= if -,TA then result 

else 1/result; 
  

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

ni= (n shift -1)A(1 0 39 -1)3 
if lest BIT of n#0 then 
results:=resultxa; 

ar=ah23 
goto next bit; 

 



  

  
  

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

b al2, bIO, cll, 45 

a: qq [testtrack] 
[ia]° 
[2a] 

C22 

ars 

alts 

be: 

o
e
 

G
E
R
 

e
e
 

8
8
 

O
f
 

qa [A tracks] 2 
aq [save track, track] 

er 2a , sx 5eb 
ck -15 , ga ap 
tk 10 , ck -5 
ga alt , it 4 
arn O , ck (al) 
hr 31 NO 
qq (b1) t -1 
ar 512 OD 

ns O » cK 8 

gr (a3) » arm 2a 
sr 9eh V NQA 
sr 5eh , tl -1 
ar Hel LT 
= Sek 

po Xt 41 MA 
Pstors final] 
pm 2a , gm a 
hs cll x 

is (b2) , 1k s1 
hr si 

[TRACK SORT] 
pp a » ep v4 
can 0 » hv c3 
[outputlae:] 
gp b3 , ns p 
pp sdi » pa be 

arn 0 t+ 4i IPA 
hs 2 LPA 
hv re2 LPA 

ean 0 hv a2 
[input lack] 
arn a > sr beh 
am 5e4 Vv NT 
arm a » ar 10e4 
ps bi-1 , is (b2) 
it s512 , bs pde 
gr a » AV c2 

gfe vt 4t oM 
b3) = sks 

arm O t 44 
hh ¢1 NA 

ga (b) +t -1 
ps al-1 , hv cll 

So
o 

Wo
o 

Ww
e 

Ww
e 

to
e 
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Pass 8,1 core block 

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

procedure clear track (R); 
begin save track:= R; 

if done[R-first track] then 
returns 

inputlack:= inputlack - 13 

done[R - first track]:= true; 
R:= if discmode then 
(save track - first track) : 2 
else save track - outputtrack 
+ (if save track < output track then available 
cise e 0)3 
Store final:= store final + 13 
final place[store final, i-out];= R + firsttracks 
waiting [store final, 1-out]:= true; true; 
test track:= save track; 3 
from drum (save track, 
puffer [40.x store final, 1 - out]); 

end clear track} 

for out:= 0, 1-out while outputlack > 0 do 
Begin i:= j:= 03 

store finals= 03 

for i:= i+] while waiting [1, out] do 
ciear track (final placeli, out]) 3 3 

CLEAR NEXT: if inputlack > 0 then 

begin 
Tf testtrack > last track then 
Ri= first track else 
R:= testtrack + T37 
if store final < top then 
~~ begin test track:= R3 clear track(R) ; 3 

ZOtO clear next end; 

end Tmputlack >O3;°” 
‘Store final:= store final + 13 
waiting [store final, 1-out]:= false; 
for j:= j + 1 while waiting [j, outl do 
begin outputlack:= outputlack - 13 

to drun (final place[i, out], 
buffer[4oxj, out]) 3 3 

end j loop end out loop; 

 



ar 

ar 

hs 

pa 

mt 

ga 
ck 

sc 
nt 

hs 

hv 

  
ch: btn(la) +t <1 

& am a » ar 10e4 
hh al2 LZ 

; gr a » hs cll 
y sk 216-40 + ho 

al2hshv ch » ern 2a 
qe r2 » arn ab 
ps r » bh e29 

gm la Vv 

a6: ga (el) +t <1 
a7: arn la » sr all 

a8: aqn el6[see 1812] NT 
ar all » sc la 

r hv ald IZ 
ar ak xX 
vk 0 » hs el6 
ac 2a » pp -4o 
hs e5 NZA 
hv ri » qan eb6 

é b5: can O[std.tracks],hva7 
pm(el) XxX tl 
hs e2 LA 

a9: bs p-li39 , hv a6 
: pp pho , it 1 

nc 0 [n] , hv a9 
am a » ar 10e4 

| gra » he cli 
sk pal 

| hv (b5) DD tel 
a10:; arn 2a ; 

hs e5 NZ, 
hhn e29 sg gen eb5 

| all: qq 480,19 

cll: hv ell NKB 
er el3 , em tel3 
bt A7h ot -55 

4 hs e9 
é bs (r-2) , pa r-2 

hs e& x 
hv ell 

  

  

[23 10,1967] 
[GIER Algol 4, pass 8.1, page 5] 

6e4 

10e4 
am(e1) 

e2 

la 

-1 

D5 
10 
hel 

(1a) 
am hel 

e5 
ri 

? 

Bd 

3 

t 

Vv 
D 

’ 
’ 
’ 
’ 
J 

3 

[Adjust e+ parameters] 
e3: am 10e4 ac del 

gra 
gr 9elt 

1 

LA 

NT 

ar la 

sc 2 
sc 9Jek 

aq (13e4) 
sr tel 

LT 

qqn e335 

[Cutput Atracks] 

Ne
on
 

Wo
 

Ww
e 

wa
 

Ww
e 

We
 

Ww
e 

W
e
 

we
 

Ww
e 

e
e
 

wo
 

we
 

ve
 

Wo
o 

w
o
 

We
 

We
 

Ww
e 

Ww
e 

w
e
 

w
o
 

w
e
 

W
e
 

w
e
 

w
e
 

We
 

wo
 

w
e
 

w
e
 

we
 

we
 

Ww
e 

w
e
 

W
e
 

w
e
 

we
 

W
e
 

Ww
e 

wo
 

We
 

we
 

we
 

we
 

We
 

Ww
e 

we
 

Ww
e 

wo
 

Ww
e 

We
 

We
 

wo
 

we
 

wo
 

avalleable:= available + 13 
track:= last track + 13 

output track:= last track + 23 
std tracks:= abs( input); 
comment std tracks = number of std tracks + 1; 
A£ -, expon track then AMength := 03 

track:= track - std tracks - length; 
avallable:= available - std tracks - Alengt 3 
output track:= output track - std tracks - ath 3 
running track:= running track - Alength; 
2f used tracks > availeble then 

mess(¢<program too bigh, 2,0); 

for Alength:= Mength step - 1 until 1 do 
begin 
track:= track + 13 

to drum(track, Acode[i]); 
tz= i + 4O 

2nd; 
Move std procs: proc sumrmn:=03 

segment driver to el6ff; 
std proc words :=M3; 

get procs: R:=if std proc words<480 then 
std proc words elge 480; 
std proc words:=std proc words-R; 

AL R=O then goto finis; 

wait drum; get segment(R) words to:(stda buf[0]); 
proc sum:=proc sumtR; p:=-40; 
Af -,transport ok shen 
mess (¢<comp .medi 2 0) 5 

next std track: 
AR std trackseO then goto get procs; 
Raddr:=next byte 3 

skip: Jf p>439 then 
begin reset input; goto get procs end; 
nr=n+13 Jf Raddr4n then goto skip; 
track :=track+] $ 
to drum(track, std buf[p]); 
std tracks:=std tracks-1 ; 
goto next std track}; 

finis: if proc sum 
mess (¢<comp,sum},2 ,0) 

foto next segment; 
constant 3 

Rrocedure select track (R); 
Af NKB then goto track else 

begin lines:= lines + 13 
if lines = 10 then 

begin new line; lines:= 0 end; 
save R and M; print 13 goto track 
end select track;



  

  
  

[23.10.1967] 
[GIER Algol 4, pass 8.1, page 6] 

d=i-lO, di=dta+2k7, du=t 
d2=758, d3=e20-29 

‘e
e 

Ww
e define base of buffer 1 and buffer 2 and std buf 

d2:= 512 + bufferlength, d3:= base of done 

  

for 1:= base of done ~ 1 

for 1:= 29 step -1 until 0 do done[i]:= 0; 

step -1 until 3c5 do 

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

- first track; 
track:= testtrack:= 
inputtrack - 2 xX used tracks 

Tnputiack:= outputlack:= used tracks; 

track:= if last track < track + increm 

  

step 1 until used tracks do 

Tirst track 
track + increm} 

done [track - first track]:= false; 

comment true is 0, false is 13 

if disemode then increm:= increm 

inputtrack:= first track + used tracks - 13 

Set -, discmode word in trackin3 
goto clear buffers; 

-, disemodeword in trackin; 

[START OF BUFFER AREA: ] 
c5: gmd3 +t -1 M_ 3 CLEAR BUFFERS: 

bs (r2) + =1 ; 
hv cl 3 Marks[i]:= 0; 

ads qq -i » av ed 3 

[ia5]qq 1.39 3 

[ENTRY TO 8.1, clear done] 
c6: pi (16eh) , ps 30 3 QA:= atsomodes 

pS .Se] » grmsdd 3; 

bs s » hv re) 3 

am 9eh , sr la5 3 
hv r4 NQA 3 
sr 5ekh , tl -1 ; 
gr jet , tk 1 ; 
sr 6eh , mt a5 3 

[rh] er a » er 2a 3 
arn leh , ck -10 3 end; 

3 

ga b » g bi 3 

ga c7 3 
3 INITIALISE DONE: 

c7: can 0 » hv cB 3} for i331 
am beh , sr 2a 3 Begin 
sr 10e4 ; 
arn 5eh =OV LT ; then 
am 2a , ar 10e4 ; else 
gr 2a > sr 5e4 3 
ck «15 , ga v6 3 
tk 10 ,ck -5 3 
ga b7 3 
am 512 D 3 

b7s: ns O , ck 8 3 

n6: ac 6 t 43 ; 
hv (¢7) De +1 3 ends 

cB: arn 10eh# , tl ~1 3 
gr 10e4 LQA 3 
am 5eh , ar leh ; 
sr 10ek , gr Beh ; 
pm b9 » em e355 3 
hv ¢@5 3 

b9: srn 10e# , ac tek 3; 

d5: qa [pass sun] 3 

@ e22=keeth, el 7=j 
BD k=e23, i=0 
T=13e21 

° 
3 
* 
3 

Set load parameters 

load segment word 13 

aa €16,.9+1d5.19-e16,. 1948, 24+3,29+06, 39 
€ 

€ 

e 

8 
-_ 

[pass 8.1 core block] 
[pass 8.1 drum block] 

w
e
 

w
o
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[17.8,66] 

bk=e22+e14, 1=e16-e47, 0131, b50, a70 
T=e16 

d27=0 

AQ0=—d27 =< d27 = d27 -d2T+35 

A31=cl4-c26 
a54=163e13 
455=d54-d27 
a56= -d55-1 

bis gg 

bd: ps (), 
b8: qq -1.9+d56.19+1.29-1.39, 
b12: aq _— 
6133 qq [case count], hs c15 
b26: aq , 
b43: aq 

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

we
e 

W
e
 

3 define tracklength; 

mexapp:= «(4xtracklength - 3); 

last word tn outbuf: 
first word in outbuf - 1: 

relative base (used in b8): 

instr: 

ps instr: 
bases 

const: [also used as work] 
used in action a79 

work [only address mist be used] 
word [working loc in a22] 

 



  

  
  

[17.8.66] [GIER ALGOL 4 / Pass 8] 

[Memory layout: 

  

    
  

  

  

  

0 
basic help 

GPA 

and 
puffer area 

alt 

a =e16 

Pass 8 

actions 

2i19| endpass: 

d5 | Auxilitary 
| table 

do arameter action table 
ay Parameter format 

as tables 

ad 
Input table 

di (base stack 1) 

Stack and 

code for 

initialize pass 8 

e220 

de (base stack 2) 

1023 ]   

[page 2]



  

  

  

[17.86.66] 

aleTs 

ads 

aSé: 

a7: 

al09: 

bes 

alts 

[address operand: ] 

hs alt , ps a2 

[add byte and store:] 

hs a20 

[add R and store: ] 

ac bl » hv ad 

[check and store] 

bs pd 
hs all 

[store: ] 

arn b1 IPC 
hv al NTB 
hv a7 NRA 
gi b26 , arn b26 
mb 60 D IPA 
ca 16 » hv af6 
ca 4 » hv a6 
pi 16 t+ -17 LQB 

arn(b2) =, ck -10 
pi 4o t =h3 
ar bl » hv al09 

[not compatible: ] 

hs als LRA 
arm bl 

[store half in next:] 

pi 2 t -35 IQc 
it -1 

[store in word: ]} 

er [w] 454 MPC 
pp pe » hr 81 

[store R] 

hs al8 LRA 
er te t -1 MPC 
arn(b2) TQc 
pp ph, br 1 

(GIER ALGOL 4 / Pass 8] 
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[page 3] 

input lit; set return to (next); 

R:= nextbyte3 

instr:= instr + R; goto store; 

Ift>s5 

“then changetrack   
R:= instr; PCs= markC; 
if -, newhalf then goto store R3 
T? -, oldhalf Then ra store half in next3 
extract PC and old Cy 
PA:= 13 
if marks are not compatible 

“then goto not compatible; 
if old B31 then PB:= 1; 
Ri= word [w] Shirt -10; 
PA:= old A:= Tj" oldhalf:= false; 
R:= R + instr; goto store In word 

fill up in left half; 
R:= instr; goto store half in next; 

oldhalfs:= true; PA:= 03 
old C:= mark C3 
wie we 13 

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

if oldhalf then fi1il up in lefthalf; 
ws? We 13 wordlw] markPC:= R; 
QC:= marks[word{w]]3"— 
t:= t + 43 return; 

 



  

$ 

  
  

[146.66] 

[s reloperand] 

aid 
bh > 

hs a@i0 

itinews] 

pp pi 
pm or 
hs a3 

pmf r 
hr si 

[store ps:] 

hrs] X 

pi 8 V 
pin 2 Vv 

arn(b2) 3 
ar »b3 : 
it ~1 
er (b2) xX 
hr sj 

ck 

» pa b3 

NRB 

IRB 
IRB 

NRB 
-12 LRA 
~16 

ck =-10 

pp pl 
LRA 

MQC 

IQA 

[GIER-ALGOL 4 / Pass 8] 

Ww
e 

Ww
e 

Ww
e 

we
 

W
e
 

W
e
 

we
 

we
 

W
e
 

Ww
e 

te
s 

Ws
 

w
e
 

w
e
 

No
o 

Ww
e 

te
e 

We
 

G
e
 

we
 

W
e
 

we
 

[page 4] 

R:= pinstr; input staddr; comment address saved in M; 
new S:= part 1(R); part 1(Instr):= part 2(R); 
if news i address of (ps instr) 
“then store ps3 

app:= app + (if newhalf then 1 
™ else 3)3 

maybe change track; 
psinstr:= new 53 

if -, sets then t:= t+ 13 

sets:= false; store; 

sets:= True 3 

goto next; 

if -, sets then return; 
Tf oldhelf Then old A:= 1 else oldA:= oldB:= 03 
Bets:= false; oldhalf:= -,~o £3 

:= (if"oIdRalf then 0 else instr shift -10) 
+ pSinstrs t:= tb 13 

if oldhalf then w:= w - 
word[w] markQCt= Rs; R:=M; 
old A:= Tj return; 

  

[<p rel operand> take forlabel] 

arn dit 

ps (b7) 
arm S-] 

ck -10 

arn dh7 
tk 20 

ar d3h 
cant st} 
arn(s1) 
tk 10 

ar bile wow
 

MW 
N
e
w
 
e
l
l
 

ps a2] ) 

alid5zar do 
ali6h:hv rio, 

hs agi , 
am d37 , 

hs adh 
ud al12 
srs] 

ne O 

hv alt5 
ud a85 
gr ble 
bh al16 
sr a35 

ek -10 
er (s1) 

hv ai8 

LPB 
arn 436 

qq a2} 

hv a23 No
e 

W
e
 

to
o 

W
e
 

Ww
e 

Ww
e 

W
e
 

we
 

we
 

W
s
 

W
o
 

W
e
 

W
e
 

w
e
 

e
e
 

W
e
 

W
o
 

W
e
 

w
e
 R:= hs c23 add stack 23 

s:= Top O3 const markPC:= R; R:= stack[s-1] - 
stack[s+1]; if part G(R) +0 then 
begin comment enddotrack 1 forlabeltrack; 

R:= tablel gMAT; goto not local end; 
const:= R shirt 20 + (if PB = 1 then 

hh-hv else 0) + hvs;7 
if part T (stack[s+T]) = 0 then goto local; 

  

lo¢alsingle: R:= word[part 1(Stacklst1l)] - her 
part 1 (R):= 03 
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 

two bytes; 
not local: if PB = 1 then R:= tablel[ gm MC]; 

goto store gms local: R:= table[gm]3 
store em: simulate input; set return to next; 

R:= table[pm]; goto simlate input;



    

(14.6,66] [GIER-ALGOL 4 / Pass 8] [page 5] 

[<p rel operand> end do / end single do] 

hs 

bs 

pa. 

hs 

hs 

it 

pa 

[<do app> new track] 

hs 

alOS:hv 

[maybe change track: ] 

hr 

[change track: ] 

hs 

hs 

t1 

mb 

ar 

ar 

sy 
hs 

srn 

ga 

ac 

ac 

pa 

se 

pa 

em 
pi 
pp [tmax]ao, hr s1 

a30 

pldo app] 5, hsall 
phe ~ 
als 

a30 
b2) 
b7) 

a120 
a22 

alo:b5:it p [app], bs 1 
81 

ab 
a26 
-10 
diy 
ale 

d29 
23 
e25 

44 
bT8 
b32 
b19 
b10 

b8 
be 

(b2) 
8 

Wo
o 

W
e
 

Ww
e 

w
e
 

we
 

w
e
 

Ww
e 

> hv ae2e 

» ac ve 
we

 
Ww

e 
w
e
 

w
e
 

~
s
*
*
 

W
o
 

W
e
 

w
o
 

W
e
 

W
e
 

We
 

we
 

w
e
 

oO 
t
e
 

& 
& 

Ww
e 

w
e
 

w
e
 

w
o
 

w
e
 

IS
B 

8s
 

Yo
n 

W
e
 

w
e
 

w
e
 

v
e
 

stack point 2; 

if doapp + t > 0 then change track; 

doapp:= 53 
store with operand 

Stack point 23 
part 1 (stackltop 2]):= if b se 

else w3 goto next 

doapp:= nextbyte 
goto next 

if t + app < 0 then 
return 

  

if sets then store ps3 
point; ~ 
pack(R, 30, 39, linecount) ; 
Ms= R + 

(1f changemode = 1 then hs c3 
else hs cl)3 

testprint(x) 
trackout3 

    

length:= - length; R:= length shift -10; 
constwO:= constw0 + R3 
wO:= wo +R 
const O:= const 0 + R; 

weonsts:= constwO; R:= R + ho 13 

pointbase:= pointbase «+ R3 
we= wO$ 

word[w] markPC:= M; 
oldhalf:= sets:= false; old A:= 1; 
old Bs= 03 t:= t max; 
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{ constantoperand] 

input lit; 
set return; 

if const = 1 then 

“begin R:= -rbit3; goto addR and store end; 

aie: it s » pt vi 
hs alt , ps [s] 
sr diO , pm aig 
hv a2 x LZ to

o 
W
e
 

we
 

w
e
 

[look up constant] 

ald: arn b12 IPC 
b19: pa bil +t 455 
a8ohigi b15 , arn b12 
bli: sr[constaddr]t 1 IPC 

it (b10) , bs (b11) 
b15: qalPC-const], hh a92 

PC:= marks(const) ; comment execute from a7, 01293 
constaddr:= const 03 
PCconst:= PC3 

test next lit: constaddr:= constaddr + 13 
PC:= marks(constaddr) ; 1f constaddr > w const 

then goto constant not on tracks 

Ne
e 

e
o
 

Ww
e 

Ww
e 

Ww
e 

W
e
 

We
 

w
e
 

t
e
 

W
e
 

w
e
 

w
o
 

hh a89 NZ if”constant + word[ constaddr] 
gi ri » arn b15 “Vv PC const + PC 

d ne[indik] , hh a89 then goto test next lit; 
a9l: hs a3 constant on track: store; 

am bill, sr be part 1(instr):= constaddr - w; 
ga (b2) , hr si return; 

[input 11t] 

alk: hsn al? XxX 3 M:= 03 
el -30 IPC 3; const markPC:= input 4; 
er b12 MPC; right return; 

[constant not on track:] 

ag2hthh s » it (b5) ift+app+4>0 
bs =k » bh ale “then 
hs all Begin change track; goto look up constant end; 

al2o:hv ald , ud ald Onst:: ~— — 
b10: er 455 +t 1 MPC 

é pp pt » hv a9 

weonst:= weonst + 13; 
word{weonst] markPC:= const; 
t:= t + 4s go to constant on track; w

e
 

Wo
 

V
e
 

we
 

We
 

w
e
   

  
 



  

[14.6.66] 

al5s 

al6s 

alT: 

ai8: 
al9s 

a203 

[store with operand] 

hs aco 

pa (b) xX 43 
gt ri ym ah 
ac bl , hvlopaction] 

Ye
o 

w
e
 

W
e
 

W
e
 

w
e
 

[input st addr] 

hs ai8 
cl -10 , ar d20 
hr si 

we
 

w
e
 

w
e
 

w
e
 

[input 4] 

hs a20 

hs ai9 w
e
 

w
e
 

[GIER-ALGOL 4 / Pass 8] [page 7] 

nextbyte 3 
R:= operandtable [byte]; 
opaction:= 0: part 2(R):= 03 
instr:= R3 goto (opaction) ; 

input 23 

longshift - 103 R:= R + displbase; 
return; comment part 1 = displ.ref, 

on part 2 = rel addr; 

nextbyte; 

shifinextbyte; 

{input 2] [comment return with MZ0-39=firstbyte and R0-9=secondbyte] 

hs al9 3 
el 10 3 

[nextbyte] 

armn(el) +t 1 
hs e2 LA 
hs ef LKB 

arn(e1) LKB 
ga bd > hr sil w

o
 

w
e
 

w
e
 

w
e
 

w
e
 

shiftnextbyte; 
shiftnextbyte: longshift 103 

R:= input; 

if test then print the byte; 

byte:= R3 return; 

[nextbyte and right return] 

aleO:hs a0 3 
hh s 3 

nextbyte3 
rightreturn; 

 



  

  

[178.66] 

{carret] 

aliOsarm di0 , sc 
b37: aq [linecount] ov -1 

[release for/ if] 

a2iz qa (b7) +t 3 

ek 

[nexts ] 

apes hs e9 LKB 

hs a20 , ps ael 
hv ag8 NT 
sr dio D ITA 

pm (b) xv ali 
pa98spmo[byte]XV 43 

ar 16 DV NTA 

[simulate input: ] 

a23: hv aek LC 
ga re IPC 
gr b’3 MPC 
pi [new instr] t 15 
er bi MPC 

mb 469 , ga v5 
hs a6 LTA 

hs ald 
pm bu5 Xx IPC 

ck 10 > ge dik 
pa bi » pt bi 
hh alo4 NPC 
arn b1 > ck ~10 
ga b26 
pum(b26) XV NPA 
tk 10 » ar b26 

alOuh:er bi arn b14 
pik: is [action], bs std 

pm (bd) » hv (b14) 
ga bd » hs az 

d69: aq 15 =, arn(b) 
2l03%ps a2} » hv aed 

a2h: pm (b) t 1 
pli oO t 63 IPC 

al00:gr bi MPC 
hv alley 

wo
s 

w
o
 

‘w
oe
 

fo
u 

W
o
 

Ww
e 

Ww
e 

W
e
 

e
e
 

V
e
 

Yo
o 

Ww
e 

W
o
 

w
e
 

w
e
 

Ww
e 

W
e
 

W
e
 

we
 

Ww
e 

Ww
e 

we
s 

w
e
 

w
e
 

w
o
 

So
o 

e
o
 

Ww
e 

Ww
e 

e
e
 

we
 

w
e
 

w
e
 

w
e
 

w
e
 

Y
e
 

we
 

test action: 

[GIER ALGOL 4 / Pass 8] [page 8] 

CR counts:= CR count - 13 
linecount:= linecount - 13 goto next; 

top2:= tope + 3; 

if testmode then reset print; 
nextbytes; set return to (next); 
if byte > 511 then 
begin byte:= byte - 5123 R:= table[byte] 

~~ T ‘if byte > may be f then fmask else 0) 
end 

else R:= table [byte]; 

if mark C then goto fullword; 
PC:= mark C3 
const mark PC:= R; insert store parameters 
in (changemode, destroys, newhalf, PC); 
instr mark PC:= R3 

app:= Bits (6, 9, R); 
if destroys then store ps5 

maybechange track; 
R:= const; PC:= marks [const]; 
actions= part 2 (R); 
part 1 (instr):= part 2 (instr) := 0; 
if PC = 0 then goto test actions; 
work:= bitS (30, 30, instr) ; 
if PA = 0 then instr:= auxtable [work] | 
““else begin part 1 bad, 2 works 

part 4 (instr):= 0 end; 
  

if action < base tables then 
“begin Ms= table [byte]} goto (action) end; 
byte:= actions store; _ 

:= word [action]; 
set return to (next); goto simlate input; 

fullword: 

changemode:= 03 destroys:= newhalf:= false 

PC:= marks (table[byte + 1]]; — 
instr mark PC:= R; 

goto eheck and store; 
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{[st.proc. simple] 

  

aes: hs a39 , aq acl take st. proc: comment rightreturn s23 
set return to (next); goto addR and store; Wo

o 
W
e
 

+ [Areal /Ainteger] 

al01:pm (b) X d33 
r hv a2 » hr ae 

R:= programpointword[byte] ; 
goto add R and store; to

o 
W
e
 

[point: ] 

a26: arn(b2) D 3 := base + w shift -103 
ck -10 , ar v8 3 comment trackreI.719 + trackno.39 
ar ai6 LRA 3 := oLldhalfs 
hr s1 IPC 3 PA:= 13 return; 

[testpoint: ] 

& af: sr v8 »ck -10 3 if part 4 (R) + current track then 
ca 0 , hv 088 3 ~ degin 
ek 10 , ar v8 3; Rr= R + hs c2, 3 return(s-1) 
ar dali , hr sq] 3 end 

aB8: tk 20 » er a17 3 elSe R:= (Rebase) shift 10 + (if PB = 1 then hhr 
a85: ar a18 LPB ; else hvr) - inpart T(w) 3 comment executed from a7} 

sr {(b2) D 3; comment hv/hh r<addressdifferens on track>; 
hr 31 3 return; 

[stack-actions] 

stack point 1: 
a28: hs a26 point 

stack Ri: 
b6:a29ser[top1} a1 +t 1 MPC top 1s= top 1 + 13 stack [top 1] markPC:= R3 

hv a32 goto test stacks; 
stack point 2: 

a30: hs a26 point; 
8 stack R2: 

b7sa3iserl[top2] a2 t -1 MPC top2:= top 2 - 13 stack[top 2] markPC:= R;3 
aZ2: it (b6) , bs (b7) 

hr s1 > aa edh 
ps ree , hv e5 

test stack: if top 2 > top 1 then return$ © 

alarm (¢<stackoverflow}) ; 

w
o
 

W
e
 

e
e
 

w
e
 

W
e
 

w
e
 

w
e
 

W
e
 

w
e
 

w
e
 

w
e
 

Ww
e 

[unstack-actions] 

take stack 1: 3 
a33: arn(b6) Vv IPC 3 R:= set PC(stack[top1]); goto count 1; 

3 add stack 2: 
adu: ar (b7) V IPC 3 R:=R + set PC(stack[top2]); goto count 23 

aq (b6) V_ -1 3 count 1: top 1:= top 1 - 13 return} 
aq (b7) + 1 3 count 2: top 2:= top 2+ 13 return; 
hr si 3 comment hrs1 used in 2353 

[prepare goto:] 

- a35: hs a27 IPC PC:= mark C3 testpoint; comment return 8-1 

& ar 1 D NRA if not on same track; 
hr si if -, oldhalf then R:= R + input 1 (1)3 

return 3 Ww
e 

‘w
e 

Ww
e 

w
e
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[do abs] 

a36: is (b7) =, arn si 
hv a38 

[goto bypasslabel] 

a37: hsn a34 =, ps all 
a38: hs 035 

pi 64 vo NA 
ago: hv alt 

er bi » hv ad 

[take st.proe: ] 

a39: hs nailg 
ek -10 , cl -20 
ar d28 , hh s2 

Ww
e 

w
e
 

Ww
e 

t
o
 

W
e
 

we
e 

w
o
 

o
e
 

w
e
 

w
o
 

:= stack [top 2+ 1] 
goto generate goto; 

take stack 23 set return to (next) 
generate goto: prepare goto; 

if mark A then goto store R 
newhalf:= True; PC:= 03 
instr:= R$ goto store; 

M:= 03 input 23 comment part 1 (R) = trackno, 
part 4(M) = trackrel; shift to progr.point in R; 
R:=R + hs ec 26, 3 right return 2; 

[econdgoto: hv LT/NT/LZ/NZ] 

alO: arn(b7) , ps a2t 
hs a8 LRA 
hs a35 

allezgr bi12 MPC 
am dif Vv LA 
ac bi » hv a3 
ac bl » hv al3 

[bypass Lo/nt) [112] 

ali: ps alo » bh abo 

[bypass abs] [114] 

aha: ps a37 =, is (7) 
arm s2 » bh s 

w
o
 

Ww
e 

e
e
 

we
 

w
e
 

w
o
 

W
e
 

w
o
 

s 
a 
. 
4 

R:= stack [top 2] 
if oldhalf then fill up in lefthalf; 
prepare goto; 
const markPC:= R3 comment execute from ali and a73 
if -, mark”a then ~~ 
“begin instr?= Instr + R3 goto store end; 
instri= instr + hv _r 3 goto look up constant 

set return to (condgoto); goto plus 23 

set return to (goto bypass label); 
plus 2: R:= stack[top 2 + 2]; right return; 

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

a3: hs al20 , ga bi7 
hs a39 ,qqa 0 
sr d28 , hh al07 

[<elsetype> endelse] 

atk; hs a30 , hr rel 
hs al20 , hs a31 
ps ae » hv a3Z0 

e
o
 

w
o
 

w
e
 

Ww
e 

We
 

‘e
e 

nextbytes; type:= byte; 

take st proc; s:= false; 
R:= R - hs c26 3 goto add format; 

stack point 23 comment rightword used by alt3; 
nextbyte; stack Ro; 
set return to (next); goto stack point 2; 
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[<thentype> else] 

al5: hs al20 , hs 226 3  nextbyte; 
ar (b7) MPC 3; stack[top 2] markPC:= point; 
ps (b7) , arn 82 3 st= top 23 R:="stackls + 2]; 
hs a38 3 generate goto; 

all3zarn s1 » ne (bd) 3 checktype: if byte + stack [s+1] 
am di3 , hs a3 ; then simulate input (nkf 39); 
hv a2 3. goto next _ 

a6: 

aT: 

a131% 

ah8: 
alz0spi oO t 3 

ald: 

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

bs pee , hs atl 3 if t > -22 then change track; 
pa r2 t a5 3 iIndex:= similatebase; store; 
hs a3 ,aq i 3 simlateloop: set return to (simlateloop) 3 
amld5] +t 2 3 index:= Index + 2; 
it (r-1) , pa b byte:= Index; 
hv aQ3 LT R:= simlatetable [index]; if R <0 

then goto simlate input;” am d21 , hv al03 
Ri= CK-10$ goto set next and simulate; Ww

e 
w
o
 

W
e
 

wo
 

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

hs al9 , hs al6 
pa beh , ck 10 
ga bel , tk 20 

stack paraminf; input st addr 

pointcount:= 03 endinf:= 2 (R); 
comment appetite; part 2 (R):= part 1 (R); Ne

e 
W
o
 

w
e
 

ar dls IPC part TCR):= 03 R:= R + hvell, hh 
hs a2 ,aqq a2) Stack R13 set return to (next); 
arn bl R:= instr} if part 1(R) = exit block 

then goto not compatible} 
if part 1(R) = exit func then 
“begin R:= 03; count point end; goto store; 

ca 9 >» hv 286 
ea ¢c21 » hsn a99 
ps a2l, hv ad te

e 
w
o
 

W
e
 

Y
o
 

W
e
 

Ww
e 

[formal assign] 

thr si NRA 3 it ~, old half then return; 

(£111 up in lefthelf: } 

if set s then 
save R and store ps else t:= t + 23 

oldhaif:= falsej return; 

hv a6 xX LRB 

w
o
 

w
e
 

Ww
e 

pp pe » hr si 

[stack param inf:] 

am b21 , cl 10 3 pack (R, 0, 9, endinf, 
am be2 =, cl 10 3 10, 19, paramcount, 
arm be>. , cl 10 3 20, 29, pworki, 
arn bah gy cl 2-303 30, 39, pointcount, 
bs (b25) , mm ri 3 4o, 40, 1f inexpr then 0 else 1); 
hs a3 IPA 3; stack R23 —™ 

? pa bee , hh s paramcount:= 03 rightreturn;
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{test expr: ] 

a50:b25:can[inexpr], hh s 
pa b25 , arn(b7) 

$ 

a 

hv aS3 NA 3 
hh 282 LB 3 

hs ald LRA 3 
aSehthv 383 , pm r 3 

hv aS3 LRA 3 
hsn 2106 LQA ; 
hs a26 3; 
ac (b7) , hh s ; 

a83: hs a26 3 
ac (b7) MPC ; 
hh s 3 

al06:bs p5> 3 
hs alt 3 
arn r >» hvn e873 

test right: 

if -, in expr then rightreturn; 
Tnexpr:= false; mark C:= C [stack[top 2]]; 
if mark A= © then goto add point 2; 

Tf mark B = 1 then goto test right; 
Tf oldhalf then fL1T up in lefthalf; goto addpoint 23 

if oldhalf then goto add point 23 
Tf old A = T then blind half; 
Stack[top 2]:= stack[top 2] + point; 
right return; 

add point 2: 
stack [top 2] markPA:= stack[top:2] + point; : 
rightreturn 3 7 

blind haifs 
it t > 5 then change track; 
marks:= 103 R:= 03 goto store half in next; 

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

a51s cl -10 
hs ai20 
hs a50 hs a20 
arn b17 ps 6 

b21: nclendinf], ps 8 
ca 5 » ps 7 
pm (b) Xa 6 

p35: bs [in case] 
ck +10 , gS DIT 
gt b29 , ga b3i 

beg: tk 20 ,hvi paramact]; 

ga b35 
ga bi7 

eo 
we
 

we 
©
 

Ww
e 

W
e
 

Ww
e 

w
e
 

we
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 in case:= part 4 (M); 

typet= nextbyte; 
test expr; nextbyte; 
casetype:= not float case$3 
if type + endIn? then casetype:= floatcase; 
Tf type = label then casetype:= labelcase} 
Rr= kindtable [byte]; 
if in case then 
““pegin Ri= R shift -103 type:= casetype end; 
paramact:= part © (R); subscrparam:= part 1(R)3 
R:= R shift and clear 20; gotolabel(paramact) 3 

{[<number of literals> end call] 

ase: hs alQ , hs a20 
ck -10 , gt bl 
hs a3 NZ 
pa bed , hs 226 
pa bes » ar 451 

al2heps a2l  , hv a3 Ww
e 

w
o
 

w
o
 

w
e
 

Ww
e 

w
e
 

[<endtype> end case] 

a53: hs alOQ , hs a30 3 
it (b7)  , pa b23 3 
pa be5> , hs acd 3 
ga bel » ca 2 3 
hs a3 3 

3 ps aati, hv a30 

stack paraminf 3 
instr:= instr + inpart 2 (nextbyte) ; 
if byte > 0 then store; 
p word 1 := O3“Inexpr:= false; 
R:= point + arn3 ~~ 
set return to (next); goto stack R23; 

stack paraminf; stackpoint 23 
p work 1:= top 23 

in expr:= false; 
endinf:= nexbtbyte; 
if byte = real then store; 
Set return to (next); stack point 23 
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[<five byte words><number of words> code] 

  

a5u: hs al20 , ga b38 ¢ nextbyte; words:= byte; 
ek 2 » ge ri 3 if t> -4 x byte 

y al08:bs plapp}] , hs all 3 ~~ then start new code track: change tracks; | 
b38: btl[words] t <1 3 nextword: words:= words ~- 13 

ps ri 7 hv ated 3 if words < 0 then goto next; 

hv a22 , ga re 3 PC:= nextbytes 
hs alt , ps al08 3; input lit; set returm to (nextword) ; 
pi [Pc] + -h9 3 store R3 
hv al 3 

[generate formal instruction] 

a55: arm bi 3 R= instr; 
ck -10 , ar d25 3 #£4instr:= FR shift - 10 + ud; 
ger bl » hv al5 3 goto store with operands 

8 [generate index check instruction] 

a56: hs al5 store with operand; a 

arn(b2) +, gr bil 3 instr:= wordlw]; 
tk 28 ,ck -8 3 if vdits(28, 29, instr) = 2 then 
pm d2h ,ca 2 3 part i(inetr) := part 1(instry + 1; 
aq. te} + 1 3 
gm (b2) MA $3;  word({w]:= pt ch9-5, hs ¢ 27 
hv a3 3 ~=goto stores 

[statement param: ] 

a573: bs p5> » hs all 
is (b23) , arn s-1 
ps alll , hv a38 

if t > -5 then change track 

Rr= stack Tp work 1 - 1]3 
set return to (stack case expr) 3 
goto generate goto; Ww

e 
w
e
 

w
e
 

w
e
 

  
 



[14.6.66] [GIER-ALGOL 4 / Pass 8] [page 14] 

[<no of indices><dope rel><array rel><block no> array param] 

a58: hs alt , ar d20 3; input lit; R:= R + display base; 
ga dug ,cl 30 3 part 1 (arrayformat):= part 1 (R)3 

\ tk -10 , cl -20 3 pack arraywords; comment arrayrel, 
| hs adi ,aqa a21 3; doperel, 0, no of indices; stack R23 

am dig, hv a65 3 R:= arrayformat; 
’ set return to (next); goto finparam IPC; 

[expr/subscr var as param] 

UV expr: 
instr:= instr + R; skip one zerobyte}3 

subser variable: 

if mark A then R:= R - nbit; 
UA=expr: — 

instr:= instr + R; store; s:= true; R:= 03 
if subscrparam then R:= R - nbIt; add format: 
Ri= R + stackformat [type + Base expr]; 
goto set in expr; 

a59s ac bi » hs a20d 

abO: sr ai5 LA 

abl: ac bl » hs ale7 
b31: can[subs] , sr 415 

& alOT:ps 1 , it 48 
ar (b17) , bh aloe 

Ww
e 

W
e
 

w
e
 

W
e
 

e
e
 

w
o
 

W
e
 

we
 

w
o
 

[expr as case param] 

a62: bs pd » hs all wo
 

rnb bed) » hs a38 $3 generate goto (stack2[p work 1])3 
bs (b17) t 7 3 if type = floatcase 
am di3 , hs 223 3 “then simulate Input (nkf 39); 

allishs a20 ,aq 1 3 skip One byte; s:= true}; stack case expr: 
al0ehipmmre5  , g8 b25 3 mark C:= 03 R:= 03; Set in expr: in expr:= 33 
all7:ps a21 , hv a65 3 set return to (next); goto f in param IPC;   

7 [1it in case] 

input lit; set return to (next); PC:= 03 
if type = floatcase 
“then const:= float (R); 
R:= const; goto fin param; 

| ea63: hs alk , ps aft 
| bs (b17) t 7 IPC 

nkf 39 >» arf bi2 
! a am b12 , hv a68 

w
o
 

w
e
 

w
e
 

w
e
 

[lit in call] 

abl; hs all , ps a65 input lits set return to (count call lit); 
a65: hv a68 IPC ; finparam IPC: set PC; goto finparam; 

aq (b23) D 1 count call lit: pwork T:= pwork 1 + 13 
R:= in part 2 (paramcount) + 

| 
arm be2 =, ck -10 

stackformat [lit in cali]; goto set next; ar d50 , hh a67 

Se
e 

Ye
o 

W
e
 

w
e
 

w
e
 

[deser in stack] 

a66: pa b17T +t 9 

| 

| 

[simple] 

| a67: hs al6 , ps aI 

) 

| 

type:= descr in stack; ‘w
e 

input st addr; set next: set return to (next) ; 
R:= R V stackformat [type + base simple]; 
PC:= mark C3 fin param: ee 
paramcount:= paramcount + 13 goto stack R23 

b17: ab[type] +t a7 TPC 
a68: b22: qq [paramcount]+t1 

d hv a3l 

e
e
 

we
 

we
 

w
e
 

 



[14.6.66] [GIER-ALGOL 4 / Pass 8] [page 15] 

® [tk 1] 

869: bs p5i6 , hv a3 if t +5 <0 then goto store; 
1 hv a22 | pp ’ Tr= 13 goto next; ‘o

e 
“e
e 

[store stack 1] 

a7O: bs p5 3 if t > 5 then change track; 
hs all 3 

hs a33 3 take stack 13 
a7i: hs al IPC ; store R and right return: store R3 

hh s 3 returns 

al2b:ar ¢26-c2D ; 
hv al 3 

[begin block] 

afe: it 1 3. «= procact:= false3 goto local decl; 

{[<proctype> begin proc] 

procacts= true; local decl: 

part 1 (instry:= end inf; comment appetite; 
take stack 23 testpoint; set return to (store points) ; 
if not on same track then goto store R IPC; 
comment a27 returns tos - 1 If not locals 
Tf part 1 (R) +0 V point is righthalf then 
“begin R:= R shift -10 + is (¢38), qq<S-r> 13 

comment this addition replaces the r-mark by 
an S-mark3 goto store R IPC end; 

a73: pa b27~ , nt (b21) 
pa bi » bh ri 
hv al28 , hsn adh 
hs a27 ,aq agh 

pm (b2) , ca O 
hh a93 x LRA 

eck -10 , ar ah3 
ag3hthv al > cK -10 

  

pi oO t -3 IPB M:= R3 oldhalft= false; PB:= old B; 
ar dhl IPA; R:=R shift -10 +7hh (38), ; 

agi: hs »b2 store In word; ~~ 
hs a7O , it -1 

pek: bt{pointcount], hv r-1 
bs ps » hs all 

& hs aj » 4aQg a5 

store points: store stack 13 pointcount:= 

pointcount-1; if pointcount>0 then goto store point; 

if t > 5 then Change tracks;7 7 
Store; set return to (finish local); ‘w

o 
Ww
e 

We
 

Ww
e 

Ww
e 

w
e
 

w
o
 

W
e
 

Ww
e 

W
e
 

we
 

we
 

we
 

w
e
 

w
e
 

w
o
 

  
  
 



    

    

[GIER-ALGOL 4 / Pass 8] [page 16] [14.6.66] 

[unstack param inf: ] 

aT4; hen adh 
pa b2e5 +t 1 #=2NA 
ga b21 , tk 10 
ga p22 , tk 10 
ga bes , tk 10 

a75: bh s » ga bak 

v27: bs[proeact], hv a22 
hs al2@0 , hs a6 
er (b) Vv 48 IPC 

a76s 

ago: 

atts 

a78s 

a953 

[declare label] 

hs a26 
ps ael 
aq (beh) + 
hv a2g 

1 

w
e
 

w
e
 

w
e
 

w
e
 

W
e
 

w
o
 
w
e
 

w
o
 

v
e
 
W
o
 

w
a
 

Ww
e 

w
e
 

w
e
 

w
e
 

take stack 23 

if mark A then in exprie true; 
end inf := part 1 (R); 9 77 
paramcount:= part 2 (R); 
pwork 1:= part 3 (R); 
return} 

finish local: pointcount:= part 4 (R); 
if -, procact then goto next; 

prepare procedure point: nextbyte 
R:= point + set PC (formattebletbytel) 3 
goto blockpoints 

R:= points; 
set return to (next) ; 

blockpoint: pointcount:= pointcount + 13 
goto stack R13 

[<trackno><trackrel> call st proc] 

» hs a39 

[<block rel><-blockno> begin call] 

hs 

hs 

ar 

pi 
bs 

ei 

pi 

a50 

a50 
a9 

it (p22) 
2,2 
p516 
rl 
0 

al2Sshen a34 

a96: 

eaO7T: 

bess 

aq 
hv a2g 

aq (b22) 
hv ati 
bt (p22) 
hv 

nen[ pwork1 

ps 

a95 

al1k 

a
w
e
 

he 
co
e 

& 
& 

c
t
 

hs al6 
hs a65 
pa bi 

167 
hv at25 
hs ali 

-1 3 
aq ag6 

1 

Lac 
NC 
NC 

ps a7 

it 
-1 

=1 
i, hv 270 

y hv al27 

e 
> 

to
e 

Ww
e 

Ww
e 

w
e
 

Ww
e 

W
e
 

w
e
 

G
e
 

W
e
 

fo
s 

W
e
 

w
s
 

W
e
 

W
e
 

W
e
 

w
e
 

w
e
 
W
e
 

test expr; take programpoint and return right 2; 

test exprs R:= input st addr + is( )f£,pss3 
stack exit param: finparam IPC; 

part 1(instr):= paramcowmt; 
change mode := 1 
if t > 5 then 
“begin save QC3 change track; 

Yestore QC end; 
take stack 2;"set return to (test next param) 3 
if -, old CA -, mark C then goto stack R13 
comment constant value}; 

paremcount:= paramecount + 13 
store R3 test next param: set return to (test lit); 
paremcount:= paramcount - 13 if paramcount > 0 then 

goto loop call; loop lit: if’p work 1 > O“then 
goto store stack 1 else ~~ —_— 

test Tit: begin pwork 1T="pwork 1 - 13 
goto loop 11% end; 
sev return to (Pinish ease or call); goto store; 
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[begin case] 

a79: hs a50 , arm b22 
ga b1Z , tk -8 
gtr , nt[paramapp] 
bs pli? , hs atl 
bs (613) + 34 

test expr3 casecount:= paramcount; 
paramapp:= 4 x paramecount 
if t + 15 > - paramapp 
“then changetrack; 
if”ctase count > 35 then 

aa (b7) +t 2 
ambi , ps all4 

R= gal peremcount hs c153 top 2:= top 2 + 23 
store 3 

3 
3 
3 

| | a 

+ ps a8h , hv e5 3 ~mess(¢<case too bigh; 2, 0)3 | 
a80: hsn a3+ , ar di6 3; take case param: take stack 23 

ne 0 LA 3; if mark AA part 1 (R) = 0 then 
ps afl, hv al 3 “begin testpoint; comment Yeturn s - 1 if : 
hv al28 eo ; not on same aes e(e16) 
hs a2f , aq 1 ; R:= R shift -10 + it(cl ends 
ck =10 , hh a80 3; _~ store R;~paramcoun _——— — | 

aSiai-1 3 paramcount - 13 if paramcount > 0 
nen(b22) t+ +1 3 then goto take Case param; 
hv a80 , aqqn 468 ; — 

& aSl=i-2 [mess descr] 3 
arn(b7) , hs 035 $3 R:= stack[{[top 2]; prepare goto; 

J hs al 3 store R 
hs a3 3 store 

3 
3 

aliishv al IPC $ finish ease or call: 
+ hs aft , hv a22 3 unstack param inf; goto next; 

[end pass] 

4 ai19shs all 3 change track; 
: am(b2) , gt 3e4 3 inf 3:8 w; 

hhn e29 3 =6 goto tnit mn} 

b kse31, 10 3 load text 
T=e32 3 
d68: tease too big; 3 

o e32ei~ 3 
€ 3   
 



[1728.66] [GIER ALGOL 4/Pass 8] [page 19] 

a5=i-1 [simlate- and auxtable] [used as: by entry or in action] | 
d=_d5+512 

467: [1] pa c30 , tk 10 3 continuewordl 1245] : 
[ 2] bt (c33) f >» aa -1 3 simlateword ah6 

a32: [ 3] aq 1.29 3 addword al01 
[ 4] udn 17 f,qq 18.27 3 simlateword a6 | 
[ 5] aq 1.29+1.39 3 addword ai01 | 

[ 6] gm (c30) f , aq 63.29+1 3 sinmlateword a6 | 
d34: [ 7] hv s 3 addword al | 

[ 8] pm (c17) f , aq 31.29+1 3 simlateword a6 
435: [ 8] hs r 3 addword al 

[10] gr ecl7 f , aq 1.24 3 simulateword a6 
443: [11] aq c38+1.19+36.25+1.27-1.39 3 addword a73 

[12] qq 1.0+2.5+7 ft a3+d67.29 3 simulateword ali6 
[13] aq , hs c7 3 auxwordl 7d3, 1043,11d3] 
f14] itp 1.046.543 , qq a1+1021,003 simulateword al 

oe aii: [15] hs c2 ; 3 addword aT/ail/a27 
[16] ga 1.046.543 , qq a3+c33.09 3 simlateword ah6 

d2h: [17] pt chg-5 » hs c27 3 auxword [1845] 
[18] qq 1.0+2.5+7f t a3+dalh,29 3 simlateword a6 
[19] aq (¢33) » hs c39 3 auxword [6043] 
[20] ne 1.046.543 , aq alt+1.29 3 simlateword al6 

dhs [21] hh (c38) > 3 addword a3 
[22] aq 0 > hs ¢39 3 auxword[ 105d3]/stopwordal6 

a45: [23] hv ectli-1 » bhe1 3 addword aT 
[24] nen(c30) » hs 13 3 auxword[ 4243] 

d23: [25] ud 3 addword a55 
a46: [26] qq 37.25+1.27-1.38+c16, qai 3 addword ald 

[27] abn(c30) , nkf 39 3 auxword [3843] 
[28] arnf(¢30) > tkf -29 3 auxwordl 3943] 

a58: pt cho-k ; hs c27 3 auxword [1243] 
d30% aq 512 » ns 1e15 3 addword al9 
a52: ps 6.5 t al5 3 continuewora[98a3] 
d53: it 6.5 t ald 3 continueword[ 9743] 
aZ8: qq 64 » hs 039 3 auxword[ 4143] 

8 a9: is ( ) f,pss 3 addword a78 
d10: qq 1.39 3 constant aT /al01/alt 
athe aq -1.941.19-1.29 3 mask ald 
dit: hvr 3 addword aet 

a18: qq 4.25 [=hh-hv] 3 constant a27 
di9s qq -1.28[-rbit] $ constant 
d20: aq cod 3 addword al6 

| d28: hs ce ’ 3 addword az9 
d49: ps ([dref]) f, hv ct2 3 addword a58 
a50: qq c10+1.26-1.29 3 addword abl, 
ahes ud ¢c37 f, hs 037 3 continueword[ 4643] 
a63: sr 4.5+4 » aa adtch1.29 3 continueword[ +743] 
d65: hs ci4 x NZA 3 auxword[48a3] 

| < e27 [buffermode] 
a25: arn , hs c20 3 auxword[9643] 
x [ coremode] 
dass am ¢35 » hv s2 3 auxwordl[ d22] 
d26: srn » hs ¢20 3 auxword[dh8] 
ah8s qq 2.5+5 ft al5+d26.29 3 continueword[d22] 

& 22: qq 2.5+5 ft alO+a25.29 $ continuewordl96d3] 
>   
 



  

@ [17.8.66]  [GIER ALGOL 4/Pass 8] [page 20] 

d6=1-2 [Parameter-action-table] 

[case act.|call act. lexpr exit|<further parameter information>|kina] 

4 < e27 [Buffer mode] 

aad,» aq a60+c18,19 ; <expr code subscr,var 2 

i x [core mode] 

aa 5 aq a60+c19.19 3 <expr code subscr,var 2 >2qas7vt i 3 <code> Statement 3 : qq i t a61+c19.19 $ <expr code> UA-expr - 4k aq a62 t a59+c18.19 3 <expr code><UV-rel> OV-expr 5 zq it ah3 3 <track no><trackrel><type> St.eproc 6 zai t a66 3 <block rel><block no> ser.,in stack 7 aq a63 t abh 3 <4 bytes> cons tan. 8 @ qq a67 t 267 3 <block rel><block no> Simple 9 zq it a58 3 <no of ind,><doperel><blockrel><blockno> array 10 

(Parameter-format-table ] 

a7=i-1 [simple formats] 

    
ps () , its 3 1 integer 
ps | ) ft [it s] 37.25 +1,.293 2 real 
ps ) 4, itns 3 3 boolean 
psn ( ) f t [itns] 37,25+1,.26+1,29 3 4 string 
ps ) ¢ t [itns] 37 .25+1.26+1.29 3 5 label Fr is ) f, arms 3 6 non float case is ) ¢t [its] 37.25 +1.29 3 T label case is )  » ams 3 8 float case is () f, pms 3 9 deseribed in stack 

@ [expression- and procedure-formats] 

d51: am , [also used in a52] 3 -5 label procedure with parameters zanf, 3-4 no type - - - 2, > 3-3 integer - “ - 
zqof, 3-2 real - - - 
zqn ss, 3 -1 boolean - - - ! d8: zqnf, [base expr/proc] 3 0 notype expr or proe without param, psn, 3 integer - ~. . - - psn f, 3 2 real = = -« - - i di5: qqn , [also used in 260] ; 3 boolean - - — - - gan f , 3 4string - ~ - - - d16: qq f, [also used in 026] 3. 5 label - = - - -   
 



b
e
 
n
e
 

  
  

[14.6,66] [GIER ALGOL 4 / Pass 8) [page 21] 

[Input-table] 

ali=i-512 [used in action a22] 
d3: aq (p) » aa al ; <blockrel> addr local 0 

aq Pp >» aq al 3 <blockrel> var loc 1 
d60:qq ¢ [stackref],qq al 3; <blockrel> var abs 2 

qq 38 > aq ad 3 <blockrel><-blockno> var block 3 
aq (30) » aa a3 ; (UA) 4 
aq ci7T » aq al 3 <UV-rel> OV 5 
qq 1.2+2.5 ft a?7+13d5.29 3 <trackno> <trackrel> Stproc call 6 
qd 162+2.5 ft a76+13d5.29 3 <blockrel><-blockno> € c 7 
aq vr choti » ag al2 s<b1tS30-39><20=29><10-19><0=9> constant 8 
QQ 1062+2.54+5 , qq a25+d31.29 3 <trackno><trackrel> stproc simple 9 
QQ 2.242.545 ft  a72+13d5.29 3 begin block 10 
Aq 2.2+2.5+5 Pt  073+13d5.29 ¢ <proctype> begin proc. 11 
QQ 302+2.5 ft al9+ d58.29 ; Degin case 12 
pa 3.2 » 44 a79+ 030.09 ; begin sw case 13 
qa(1e2 0 +5) «y qq a52+ 035.29 = <number of literals> End c 14 
arni.2t+5.54+4 , qq a53+ c17.29 3 <ease type> end case 15 
hh 1.2+6.5+5 , aq all7+ c22.29 3 <appetite><-blockno> end proc 16 
hv 1.2+6.5+5 , aq al7+ c21.29 3 <appetite><sblockno> end typeproc 17 
hs 1.2+6.5+5 , qq al7+ 09.29 3 <appetite><«blockno> end DLO 18 
hvnt .2+6,5 » aq a5] 3 <further p,inf><kind<type> call param 19 
Gq 162t6.54+3 + adit 1.29 3 <further p.inf><kin@<type> Case param 20 
aq. t a2 3 or 21 
aq 162+ 5 +t alo NT ; op 22 
qq 12+ 5 +t alo LT ; flop Lr 23 
qq 1.e+ 5 +t alo NZ 3 hop NZ ok 
qa 1.2+ 5 +t alo LZ 3 hop LZ 25 
Ad 162t6.5+5 + ale 3 bypass abs 26 
aq 1.2+ 5 t aly NT ; ypass 27 
aq 122+ 5 +t alt LT $ bypass LT 28 
aq 1 62+6.5+5 t a36 H Oo s 29 
ag 162+6.5+5 + a37 3 goto bypass 30 
aq 12 t a0 ; bypass label 31 
QQ 162+6.54+5 + als 3 <thentype> else 32 
dq 162 t abl 3 <elsetype> § endelse 33. 
hs 1.2 t a8 3 <p-rel op>  Gnddo 34 
hs 5.2 t ad ; <p-rel op> § endsingledo 35 
qq t al 3 <perel op> Take forlabel 2 
qq 9 +t ai3i ; formal assign 37 
QQ 3.5+27d5.394+13 ft a61 e re ue38 
aq 365+28d5.39+13 ft &2 take eger values9 
hv r O , aq a46+1020,29 
GQ 102+2.5+5 ft a3+d38.29 
QQ 12+2.5+ 5ft a3+2ha5.29 
pm ¢55 f, ga 55 
tin 9 f, ud ¢55 

tk 4.55 qa a69+ = 1.29 w
e
 

Yo
o 

W
e
 

W
e
 

Ww
e 

W
o
 

w
e
 

‘e
e 

te.
 

  

writecr 
goto computed 
selec 
Selec 

  

<no of indices><array rel> move array descr 4



) 
1. 

j 
P
T
E
 T
S 

  
  

é 

[14.6,66] 

{ Input-tabl 

ck 1,2+ 

qgqn 
qq 
mt <1] 

i1 

mt -1 

us 
mt 

sr 
sr 
pm 
pm 
am 
ga 

qq 162+ 
ck ( 
tk 

d21:ck 

ga 
ab 

ar ch 
xr 
tk 

di3snk 

pm 
436: 2m 

mk 

dk 

qq 
mt 

snn 

ann 

mb 

[GIER-ALGOL 4 / Pass 8] 

e] 

6.5+3 

5 
? 

t 
5 ft 
f 

6.5+3 
f 

6.5+3 
6.5+3 
45+h 
5.5+h 
6.543 
6.5+3 
45+h 
6.543 
2.5+5f 

6.5+3) 
45+h 
6.5+3 
6.543 

5 
f 

6.543 
5.5+4 

565th 
6.5+3 
6.5+3 
5 5+h 
55th 
6.5+3 
6.5+3 
Wes+h 
4544 

6.543 
6.543 
45+h 
6.543 

V
I
E
N
T
O
 

S
T
 
U
T
T
 

0
T
 

a
w
 

t
i
e
 

we
 
e
e
 

c
e
 

e
e
 

e
e
 

e
e
 

C
e
 

t
O
 

c
t
 
ck
 
M
M
 

ct
 

ch
 c

t 
ct
 
ct
 

ch
 c
t 

ct
 

ct
 
ck
 
ck
 
t
e
 

© 
ct
e 

aq a42+ 10.29 
a63 NKB 
abt d65.29 
aq 1.22+ 20.27 

ad 
aq 1.22+ 28.27 

@ 
W
e
 

Ww
e 

w
e
 

w
e
 

Ww
e 

e
e
 

Ww
e 

ad 
aq ad + chh,29; 
aq ad + ch1,203 
aq ad + ch3.293 
qq ad + c17.293 
qq ad + 030.293 

qq ad + 030.293 

qq ad + c50.29; 
a3+19d5.29 3 

qq ad + C33.293 
qq ad + 30.2993 
qq ad +1014,293 
aq d21 + ¢33.293 
X ad ; 
qq 28.273 

ad 3 

qq ad + 995.293 

qq ad + 39.293 
ald 
al5 
al5 

al5 
als 

ald 

al5 
als 

als 

al5 

al5 
a5 

al5 
al5 
ald 

ald 

al5S 

al5 

al5 

al5 

5 
fe

o 
Ww
e 

W
o
 

W
e
 

W
e
 

W
e
 

w
e
 

W
e
 

W
e
 

W
e
 

e
e
 

W
e
 

w
e
 

W
e
 

W
e
 

W
e
 

w
e
 

W
e
 

W
e
 

w
e
 

s 

[page 22] 

[used by 6443] 

<op> 
[used by action a7] <op> 

<op> 

<op> 

<op> 
<op> 
<op> 

<op> 

<op> 
<op> 

<op> 
<op> 

<op> 
<op> 
<op> 
<op> 

<op> 
<op> 

<op> 

<op> 

lyn 46 
Koon hi7 
miltiply SNZA 
me-1DNT lig 
il 50 

mbt-1DLT 51 

US 52 
mt neg 53 
sr ps 54 
srf half 55 
pm UT 56 

pm UA 57 
arm UA 58 
ga UA” 59 
outchar var 60 
ck (address) 61 
tk 62 

ck - 10 63 
integer to addr6h 

5 
ar eps LT 66 
x 67 
tkf -29 68 
nkf 39 69 

pm 70 
gm 71 
mk?f 72 

dkf 73 
aq 74 
mt 75 
snn 76 
ann TT 
ib 78 
ab 19 
gm 80 
dln 81 
ann X 82 
din X 83 
sr LT 84 
hs 85 
pm D 86 
arm D 87 
ar D 88 
gr MA 89



   

  
  

& 

x) [14,6.66] [GIER-ALGOL 4 / Pass 8] [page 23] 

[Input-table] 

er 5 t al5 MB 3 <op> 
em 5 +t al5 M 3 <op> 
grn 5 +t al5 M 3 <op> 

min 5 xX al5 IZA3 <op> 
acn 13 +t al5 MA 3 <op> 
mb 5 xX al5 3 <op> 

<e27 [buffermode] 
qq 1ee+2.5+5 ft al5+ d25.29 3 <op 

x [coremode] 
ek 1.246.543 , qq d22+ 10.29 3 <op 

> pa 6.5+7 , aq d53+ ¢30.29 3 <op> 
hv 1.2+6.5+4 , qq d52+ c¢2.29 ; <op> 
arn 9 V a56 LT 3 <op> 
sr 9 Vv a56 NT ; <op> 
hs 1,2+2.5+5 , aq a55+ c28.29 ; <op> 
hs 1.2+2.5+5 , aq a55+ 08.29 3 <op> 
hs 1.2+2.5+5 , aq a55+ ¢25.29 $5 <op> 

hs 162+2.5+5 , qq a55+ c2h.29 ; <op> 
adi2shs 3 3; [used in aii] 

ck +6.543 , aga : <address constant> 
a61zarn (c30) ff , qqi.21+3.24+1.293 [used by 3643] 

aq 1.ct2.5+5f t ateed5.c9 3 <address constant> 
psp 6.543 , aq alt 2.29 3 <no of formals> 

qq 1.2 t a6 3 
d33=d32-1 [used by action al01. #32=3d5] 

hs 1.2+2.5+5 , aq alOt+ ch.29 ; 
aq t ailo 3 
hs 1.2+2.5+5 , qq alOl+ ch.29 ; 
ad 1,2 t adh 3 <words><no of words> 
aq t a9 3 <do app> 

qq t all9 3 
d62:arn (c30) ff , qq 1.21+2.24+1.293 [used by 3943] 
a7 sem 5 +t als MA 3; [used in a7] 
a37:pmr 6.543 + al3 3 [used in a7] 
a29:hs cl 3 [used in alt] 

gr MB 90 
gm M 91 
grn M 92 

min X IZA 93 

acn MA 94 

mb X 95 

reserve array 96 

reserve array 96 

var 97 
ZO to Local 98 
Index upper 99 

ex lower 100 
move formal 101 

e Yorm 102 

contre formal 103 
é assign 104 

Internal [105] 
ck 106 
internal [107] 
outchar const 108 

[Adding 512 to the following byte values will cause the generated 
instruction to be f-marked] 

aho=i-d3+512 [used in action a22] 
am 
ar 
sr 
er 
sr 
ann 
gr 

er 

45+h 
45+h 
L5+h 
4 o+h 
4 5+h 
Wh 

6 
6 

aid 

al5 

a5 

al5 

al5 

al5 

al5 

al5 <i
ic
t 

ct
 
ch
 

ck
 c
t 

ct
 
ct
 

C
s
 

fo
o 

W
o
 

w
e
 

w
e
 

w
o
 

w
e
 

W
e
 

W
e
 <op> 

<op> 

<op> 

<op> 

<op> 

<op> 
<op> 

<op> 

ps p 109 
label declar 110 

A real 111 
carret 112 

A integer 113 
' eode 114 
newtrack 115 
endpass 116 
Internal (117] 
internal (118) 
intemal (119] 
internal [129] 

arn 121 
ar 122 
sr 123 
gr 124 
sm 125 
ann 126 
er M 127 
er VLA 128



    

[17.8.66] [GIER ALGOL 4/Pass 8] [page 24] 

d1i=i-1 

aleéizer de t 1 M 
ca (ri) , hv a22 
hv ale} 

{Initialize Pass 8] 

al22:sxyn(13e4) D 
ck 10 » sce v6 
se d32@ , se 2032 

hs al20 , ac d60 
ga 2eh , arn eb 
tk 30 » Ba b37 
ek 10 » ar a57 
gr a54 MA 
pt el2 +t -k1 

pp dO , pi 8 
hvn alei 

. 
3 

Ww
e 

Ww
e 

Ww
e 

w
e
 

Ww
e 

We
e 

wo
 

W
e
 

We
 

Ww
e 

w
e
 

Ww
e 

w
e
 

w
e
 

W
e
 

d57: hhn c29—,_[lastline]; 

d2=e20 

a66: aq [pass sum] 

e 
3 

d isi-1, e22sk-e1h+1, ol} 
BD k=e23, i=0 
T=15e21 
aq e16.9+1d66.19-e16.194+1, coat 22. 39f 
e 

e [final end] 

s 

‘o
e 

pase stack 1 VV 

initialize stack to zero 

and goto next; 

Entry to pass 8 is here: 

base:= base + current track; 

Adescr:= Adescr + current track; 
sr0:= nextbyte;3 
inf 1:= srod3 

linecount:= CReount mod 10243 
word[w]:= exitword +Inpart 4(1linecount) ; 
t:= maxapp; oldhalf:= sets:= false; 
change GPA to pass 8 mode 
oldA:= 13 oldBs= 03 

R:= 03 goto initstack; 

  

exitwords: 

base stack 2 A 

set load parameters. Note e22 to first free track. 
3 Load segment word 15 

w
o
 

w
o
 

w
e
 

 



  

“aq e14.39 

[After i follows STOPCODE, SUMCODE and a sum character] 

  

° 
? 
e 
3 
« 
4 

  

tape number := 6; 

first track of system (for merger)



o [27.11.1967 76 jana L2 = Gter algol 4 
12 

7 [Here follows STOPCODE and CLEARCODB] 

L a e56=1 3 test tape number 
Zeli9n5, <-e49+7, 3 should be 2 or 6 
ad e56=0 3 
x 3 
<ehg.1, <-el9+3, 3 
a e560 3 
> ; 
<e56 3 

i wrong tape 

3 3 
> 3 

@ a e56=12 3 version number 

t <e56~e50, 3 if version number T6 and L2 gr max version number 
3 Tien the following definitions are loaded; 

a e61=1 3; define version number TI and L! 
a e62=9 3 define version number T2 
a e63=10 3 define version number T3 
a e64ah 3 define version number T4 
a e65=11 3 define version number T5 
a e66=e56 3 define version number 16 and L2 
a e67=7 3 Gefine version number T7 and L3 
a e68=8 3 define version number T6 and L4 
@ e50=e56 
> 3 

  
 



69 [27.11.1967 Library processor 

| page 1] 

[8a] 1023/0/1023/1023 
[9a] qa 43.39 

d b2=1, b3=41b2 
ad dedi, i=b1b3 

mask for output short word 

constant 

b d10 3 outermost block 

ad dimeth 3 
<e48, di=dite22> 3 
ad isiel 3 

qa 41.39 3 paremeter to Merger: first track of library 
3} BEGIN LOADER CODE: 

b isdel, a30, 035, c15 3 
as qq 3 saved M, partial identifier 

[ia] aq 3 saved M, partial textword 
[2a] qq 67.39, 3 constant used by c9+1 

[3a] aq 0.9 3 FIR of latest std proc 
[4a] qa 39.39 3 constant 
[5a] qa 129 3 word size std proc spec 
[6a] qq 40.39 3 constant 

o [7a] qq 1.19 3 
3 
3 

define output buffers 
define running std proc track 

ERRORPRINT: 
select(typewriter) ; RED RIBBON; 
writetext(name of current std proc); 
return to HELP3 

ets vy 16 » sy & 
bis qaltextaddr],hs b16 

hsf 2 

v16: sy 58 » sy 64 writetext; writechar(lower case); writecr} 
it (s) » pa b20 addr:=part 1 of core[s]; 

b20: pm 0 X next word: Ms=03 Rs=coref addr]; 

F als cl 34 , ck ok next char: char:=next; 
; ga a2 y ca 15 if chare15 then 

hv (b1) D 1 “Begin addri=addx+13; goto next word ends 
ca 10 4, hv si i? char=10 then return; = 
ca 63 , it 1 Tf char=63 Then char:=char+13 

a2; sy [char] , clin -6 writechar( char) 3 

& hh al 

e2: er 3b2 +t +1 MRC 
it (ey , bs hove 

goto next char; 

store R in buffer; marks:=RC}3 
if buffer not full then 

hr si] “return; 
vk (b4) =, sk b2 output buffer to drum 

bls vk dl t 1 {outident track] 
hv (2) Dd -h 

CUTSPECIF; _ 
store R in buffer; marks:=RC; 

if buffer not full then 
e3: gm b3-1 t 1 MRC 

it (C3) , bs 40ob3 

w
e
 

w
e
 

w
e
 

W
e
 

w
e
 

W
e
 

e
e
 

W
e
 

W
e
 

w
e
 

w
e
 

w
e
 

w
o
 

W
e
 

w
e
 

w
e
 

w
e
 

w
e
 

W
e
 

w
e
 

W
e
 

W
e
 

W
e
 

W
e
 

Ww
e 

Ww
e 

w
e
 

W
e
 

w
e
 

hr .s1 return; 
vk (b5) , sk 03 output buffer to drum; 

b5: aq O [outspeciftrack] 
[b13-2 replaces this by 
vk ditident tracks t1] 

hv (c3) D -4 3   
 



    

[26.8,1967 

ch: pun (26) 
ath: cl 34 

ga a 
ad: ud oO 

bs PD 
em la 
hr si 

e5: em a 

a5: cln -6 

Xt 1 

ck a4 
it b7 

hh (r) 
hv cl 

pb a we
 

we 
we 

& 
& 

» Pm ila 
» bh ab Wo

e 
W
e
 

Ww
e 

Ww
e 

e
o
 

W
e
 

Ww
e 

w
e
 

w
e
 

w
e
 

Library processor 

page 2] 

NEXT TEXTWORD: increase ident address; 

M:= next identword; Radr:= next char}; 
execute (inputtable[next char + base]) ; 
if next char -< ciffer 

“A case = upper then goto errorprint; 
if next char -< ciffer Vnext char -< letter 
“then begin save text M3 M:= partial ident; 
Radr:= "pass 2 value; return end; 

GET PASS 2 CHAR: save M; 

M:= saved text M3 goto get next char; 

[inputtable, executed from get pass 2 char] 

qaqa. 
arm 
arm 

arn 

arn 

arn 

am 

arm 

arm 

arn. 

arm 

aq. 
qaqa 
aq 
aq 
qaqa 
arn 
qaqa 
arn 
arn 
arn 
arm. 
am 
am 
arn 
arn 

aq 
qq 
qq 
aq 
aq. 

58 

59 
60 
61 
62 
63 
64 

65 
66 
a 

at 

pg 
peo 
pel 

pe2 

pes 
pel 

pes 
p26 

hv a5 

yp
u 

Uu
Uv

YU
 
U
U
 

U
Y
 

hr c6 
hv ad 

hv a5 

hv ci 

hv cl 

hv cl 

b
y
e
 

we
 

w
e
e
 

we
 

DV 

DV 
DV 
DV 
DV 
DV 

» hv cl 

» Av cl 

Ww
e 

W
e
 

W
o
 

W
e
 

w
e
 

Ww
e 

W
e
 

W
e
 

W
e
 

W
e
 

W
e
 

w
e
 

w
o
 

w
e
 

W
e
 

w
e
 

Ww
e 

Ww
e 

w
e
 

w
o
 

We
e 

W
e
 

W
e
 

W
e
 

W
e
 

W
e
 

We
n 

eo 
W
e
 

w
e
 

w
e
 

  

  

space [o] blind 
1 
2 

3 
h 

> 
6 

7 
8 

9 
end text [10] = partial ident; return to 
stop code blind end ident 
end code blind 
inadm goto errorprint 
inadm goto errorprint 
end word goto next textword 
0 
inadm goto errorprint 
s 

t 

u [20] 
Vv 
Ww 
x 

y 
Zz 

inedm goto errorprint 
inadm goto errorprint 
inadm goto errorprint 
inadm goto errorprint 
tab [30] blind 

 



  

  

[26.8.1967 

ag 
aq 
am pl0 
arm pil 

arm pi2 

am p13 
arn pi4 
arm p15 
arn p16 
arm pl7 
arn p18 

qq 
arn pes 

qq 
qq. 
aq 
qq. 
arm pe] 
arm pl 
am pe 

arm p3 
am ph 

ar p5 

arm pT 
arn p8 
arn p9 
pp Oo 
aq 
pp 28 

aq 
qq. 
qq 

> hv ad 

» hav el 

hv el 

» hv ad 
» hv cl 
> AV cl 
» av cl 

hv a5 

hv cl 

hv a5 

cl 

hv cl 

hv ad we
 

ff
 

w
o
 

De
 

Ww
 

Ww 

tr
 

< 

w
o
 

W
o
 

Ww
e 

te
e 

W
e
 

W
e
 

W
e
 

W
e
 

W
s
 

w
e
 

W
e
 

W
e
 

W
e
 

w
e
 

w
e
 

Ww
e 

w
e
 

W
e
 

Ww
e 

Ww
e 

w
o
 

W
e
 

w
e
 

w
e
 

w
e
 

W
e
 

Ww
e 

Ww
e 

We
e 

w
e
 

W
e
 

W
e
 

Ws
 punch off [31] 

inadm 

[ho] 
H
O
U
 

O
D
 
B
h
 
W
e
.
 

a
e
 

g
k
 

8 
& 

g 

inadm 

[50] 

M
P
O
R
 
H
O
R
E
 

O
D
 

B 

Library processor 

blind 
goto errorprint 

goto errorprint 

blind 
goto errorprint 
goto errorprint 
goto errorprint 

case:= lower 
goto errorprint 
case:= upper 
goto errorprint 
goto errorprint 
blind 

page 3] 

 



  
  

[26.8.1967 

{Check and transformation of 

ul 
Bits pm ah xX 

hv (¥-1) Dt 1 NB 
ga bile 
ar di D 
pm (b11) t+ -1 
em 1025 t ~1 
ne (BTT) , hv afb 

ab 
b6 o

o
 

o
f
 

w
o
 

W
e
 

w
o
 

w
e
 

W
e
 

w
e
 

w
e
 

w
e
 

it (»6) 
arn b6 

ca 1022 hv 8 

ps (8) pp 0 
hsn ch IZc 
ga ri it 56 

b9: bsn 0 » hv ci 

eTh: it -1 

pa bi 

w 
we 

we 
fw 

‘e
 

No
o 

W
e
 

w
a
 

W
e
 

W
e
 

Y
s
 

w
o
 

co: hs eh) OX TOB 
ck 10 ,ml 2a 
hv o& xX LZ w

e
 

Ww
e 

Ww
e 

v8; gm ab Vt 1 NZA 
a7: el T9 VX IZA 

hv c9 
ck -19 , ud a8 
hv ¢9 LA 

ce6: hv cl LZB 
ym O DV LZA 

pm 512 DVX NZA 
ea, o » hv 08 
hv xX LZA 

on (3 t 1 
it (b8)  , pt sl 
ac s2 v 

a8: gr (b8) Xt 1 MZA 
[ executed from 2a7 ] 
it (b9) , pa si 

Ww
e 

Ww
e 

w
e
 

W
e
 

Ww
e 

w
e
 

w
e
 

Ww
e 

w
e
 

W
e
 

w
e
 

W
e
 

w
e
 

w
e
 

w
e
 

we
e 

ae Xt 1 3 
er (b8) Vt 1 NZ 3 
hv cl 3 
cl 30 » cln -10 ; 
ga alk , pi 1288 3 
clIn-5 , tk -15 3 
gt ad » Cln -5 3 

tk -5 » ga a9 3 
ca 0 » hv ald 3 

alk; it [rel] +t 472 3 
bs 472 , hv cl 3 

a9: bs[NTR] Xt [ETR] 3 
sr 3a ITA 3; 
hv cl LTA 3 

al0$ pm bP t 1 3 
v8) +t 1 3 

ac 3a » it 2 ; 

qa (5a) , hh c7~ 3; 

Library processor 

page 4] 

proctable] 

ENTRY TO STANDARD PROC LOADER; 
for i:= identbase, 
““I+1 while core[i] not f-marked do; 
speciftop:= 13 top section 3:= coreli]; 

move proctable to core top: 
for 1:= speciftop step -1 until identbase do 

[proctable adr] 
proctable[i - identbase]:= core[i]; 

NEXT IDENTIFIER: prepare errorprint: 

textaddress:= proctable adr; 
if proctable adr = coretop then goto out to drum; 
S:= final proctable adr; case:= lower; 
short:= empty:= true; call (next textword) 3 
first char:= pass © value; partial ident:= 03 

{first char] if first char>56 then goto errorprint; 

CONTINUE IDENT: empty:= false} 

partial idents= partial Ident x 67 + pass 2 values 
if partial ident<2\39 then goto continue ident; 

[final proctable adr] if -, short then 
begin store long word; goto continue ident end; 

store short: store bits 20-393 marks:= long ident} 
partial ident:= partial ident : 2420; 
if not called from end ident thien 
“goto continue ident; 

END IDENT: if empty then goto errorprint; 
M:=0 ¢ 

4f short A part 1 (partial ident)=0 
Then goto short ident; 
If Short then goto store short; 
Store long word; 
part 2(final proctable[s+1]):=final proctable adr; 
bit 0 (final proctable[s+2]):= 13 skip line; 

short ident: store short word; marks:= short; 

part i(final proctable[s+1]):= first char3 

MOVE SPECIFIKATIONS: 
move spec 1 from proctable to final proctable 
if spec 1 = 0 then goto errorprint; 

rel:= part 3 (spec 1); prepare test of ETR; 

ETR:= bits 15-19 {spec 1)3 
NTR:= bits 10-14 (spec 1); FIR:= part 1 (spec 1); 
if NTR = 0 then skip specifikation check; 
Tf rel < 0 Vrél > 39 then 

oto errorprint; 
1 < ETR 
“\V FIR < latest FIR then 
goto errorprint 3 

  

  

move spec 2 from proctable to final proctable; 

latest FIR:= FIR; 
spec length:= spec length + 23 
goto next identifier; 

 



od [27.11.1967 Library processor 

page 5] 

[ e8: grm(b8) +t 1 M_— $ MOVE SECTION 3: 
pm bi2 X 3 

sr dl D 3 The program Merger requires 4 parameters: 
cl 10 ,min6a 3 wordlol, word[1], word{2], wora[3]; 
cl -20 , ar Ta 3 word[2]:= (std proce code tracksx40) pos 193 
er 2be2 3 word[2]:= word[2] + 1 pos 19; _— 
pm (b8) XD1 3 word size std proc ident := R := 
sr dl D 3 final proc table - final proc table base+ 
sr 5a » ck +10 3 2-word size std proc spec}; 

er be » ck -20 3;  word[O]:= word size std proe ident pos 193 
ar 9a >» am 2b2 3 3 M:sR+303 _— 
pa 302 X= e19 3 word[3]:= checksum RS-names pos 93 
din 6a » er 1b2 3 ident tracks:= M:4o; 
ac 2b2 , ck -10 ¢ ~~ word{2]:=word[2]Fident tracks; 
er b5 » arn 5a 3 Rtsword size std proc spec} 

o eck -10 , gt 1b2 3 word[1]:=word[1]+ R pos 193 
ek -20 , ar ha 3 aisplacement:= (R+39)240; 
po (b12) xX -1 3 pt=top section 3:=top section 3 -13 
din 6a » ac 2b2 3 = word[2]:=word[2]+displacement; 
ek -10 , ar b5 3 displacement: =displacement+ident tracks; 
ga bId 4, ac bI2 3$ form the final vk instruction 
arm bi > ac b5 3 in »b53 

vk p » ik b3 3 for ps=p step -1 until base section 3 do 
b13: vk po > 3k b3 move track(p) to track: (p+displacement) 3 

{displacement ] 
vk pel » ne p 

Pp pel , hh bd13-1 

‘w
e 

wait drum; 

w
o
 

w
e
 

b10: am dt =t 1 IRC 3 [1] Issbase proctable; 

  
3 

hv eTo LZ 3 if ident=0 then goto END TO DRUMS 
gt all 3 ‘Tong address:= p 2 of (final proctable[i1]J) ; 
mb 8a NA ; if long ident then clear bits 10-193 

& allhths ¢2 » aq 0 3 [long address] SutIdent; s:=long address; 
hv al3 LRA 3 iP long ident then 
gs b10 , gs al2 3; £“Degin t:=long address; 

ale: arn O ITA 3; [n]"for n:=long address step -1 wmtil 
hs 2 3 proctable less 0 do™ i$“ 
hv (ai2) D -1 NTA 3 _ outident(final proctable[n)) ; 

3 end; 

ald: pm (b10) t 1 ; 7 
hs 3 3 :e1+13 outepect tt Einal proctable[1i]) ; 
pm (b10) + 1 3 i:si+13 outspecif(final proctable[1]); 
ps b10-1 , hv c3 3 goto next proc out; 

e10: pi 0 » hen c2 3 END TO DRUM: outident(0); comment checksum; 
hsnc3 =X 3. outspecif(0) 3 comment checksum; 
vk (bh) , sk b2 3 output last ident buffer; 
vk (b5) , sk b3 3 output last specif buffer; 

3 wait drum | vk (b5) 

| 
| 

| 
| 

 



[27.11.1967 Library processor 
1 @ page 6] 

  RS
 

ge
 
f
o
 

arn{last track]D t 1 
| ek 10 > er 2eh 

ek 10 

| ar al D 
ac al5 

aeh: grn -1 , hsf 2 

| hs 1 
| od hv »v18 

toutparam; 
Toinins 

| Efrees 

form the parameter for binout; this looks: 

aq first track.9+0.19+last track+1.293 
Ne

e 
We
e 

W
e
 

W
e
 

Ww
e 

W
e
 

punch library: hsf2 (image dump) ; 

outparan, 
binin, 
free 
< W

o
 

W
e
 

w
a
 

Ww
e 

W
e
 

w
e
 

aaf, 

b183 hs 1 
hv bi9 

thinout; 

| aq 50, 

| qaf 0 
aq 37, 

| al5: qaf[library tracks] 
| aaf, 

binout, 

58
 

w
e
 

Tibrary tracks 
< w

e
 

W
e
 

w
a
 

W
e
 

W
e
 

W
e
 

w
e
 

W
e
 

o 

p19: hs 1 
hv aah 
toutparam $3 

o tts 
dat, 

e€ 

a dhei, el9=7 

outparam, 

< 

goto punch library; 
tape number := 73 Wo

e 
W
o
 

W
e
 

Ww
e 

w
e
 

w
e
 

w
e
 

[After i follows STOPCODE, SUMCODE and a sum character] 

ja 6, 12 
8 [end loader code] 3   

 



  
Po 

[7.6.1967 ri and I3 = Ger algol 4 
7 

[Here follows STOPCODE and CLEARCODE] 

<eh9-6, <-el9+8, x test tape number we
 

i wrong tape 

& 3 
> 5 

g& edi=7 ; version number 

<e57-e50, 3 4 version number T7 and 13 ge max version number 

o 3 when the following definitions are loaded; 
ga e61=1 3 define version number T1 and LI 
ad eb2ea2 3 define version number T2 
ad e63=3 3 define version number T3 
a eblel 3 define version number Th 
g@ e655 3 @efine version number T5 

ad e666 3 define version number T6 and I2 
a e6Tee57 3 define version number T7 and 13 
a e66=8 3 @efine version number 75 and L4 
@ e50#e57 

> 3 
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be 

B k=d,1=11,a20,b40,d10 

b: pin 0 Xx 

bi: amec5u , tk 31 
tk «1 >» 6&2 ra 
mo reaS8 , sc ra 
ep raeiO , pa rad 

a: pp [case] , hv rab 

al: hv [read real] LTB 
be: ck 10 » ml 58 

di c58 VX NZ 

be5: hyn raz IZA 

a2: ps b32 
hv (rat) LTB 
hv rab LOA 

b3: it p-128, pa rag 

ad: ud c37 , hs ¢37 
at: ga c37 , is (c37) 

bps s502 4 502 
a5: ps b31 , hv ral 

ps b35 , ca pi6 
ps b31 , hvn ral 
ca 32 » hv ra2 
ca 58 » Ppno 
ca 60 » Pon 128 
hv raj LZ 
ca p59 , ps b33 
ca p-101 , ps b3h 
mb rab 

a6: ca 63 » hv ra3 
a7: hv (rai) LTB 

a8: qq 895 VX LOA 
a9: qa [sign] , hh rb3 

mt rad , ger cl7 
b4: arn(ce37) D 

ck 10 er c5k 
a10: pp[ save rl, hh ec5 

b5; pmic53 = , germ cl7-1 
xr 1 » he c6 
ps si » BS Yai 

it reQ , pa sb23 
pi 1,141.3, hv rol 

d b5=b5-b, e=b5, b2=b2-a9 
a b3=b3-a9, bi=bl.ad 
a a3=a3-a9 ,b25=b25-a9 

Wo
e 

w
o
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

w
e
 

W
e
 

W
e
 

W
e
 

W
e
 

w
e
 

Ww
e 

W
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W
o
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w
e
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e 
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w
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w
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w
e
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e 

w
e
 

w
e
 

w
e
 

e
e
 

W
e
 

to
e 

Ww
e 

w
e
 

W
e
 

W
e
 

w
e
 

w
e
 

w
e
 

we
 

we
 

Ww
e 

read integer 

read real, track 1] 

read integer: M:=0; number: -real:=false; ‘false; 
start: 

Raddr:=char; comment ROO=RO; 

case:=120xcasebit of char; Raddr:=char-case; 
Save p:=p; sign:=0; 
Savep:=p; p:=case; goto first; 

digit: 

if real then goto read real; 
mult: M:=MxTO+ integer(R shift 10) ; 

if -,overflow then 

> begin number:=true; goto next end; 
M: “RI TO; 

sign act: 8:=2; 

if real then goto read real; 

Tf number then goto terminator act; 
sig: Sign:=p-Teo; goto next; plus: sign:=0; 
next: 

next in; 

first: part 1 of next in:=Raddr; 

if the chart+p>0 A the char+p<10 then 
“Degin s:=1; goto digit end; 
si=53 if the S is then 
begin S'=1; R:=0; goto felt end; 

e char=32 then goto sign act; 
T? the char=58 Then p:=n:=0; 
Tf the char=60 Then begin R:=0; p:=128 end; 
Tf R=O0 then goto State 
If the char=pt50 then s: 
Tf the char=p-101 then s:=4; 
if pits(4,9,R)=63 then 
“goto next; 
if real then got Oo read real; 

terminator act: 
if -,number then 
“goto plus; 

wis if sign<O then -M else M; 
store terminator: ~ 

char:= integer((the char+p) shift 10) ; 
pi:=save p; goto exit std proc; 

entry read real: 
exp: =0; 

rel track(1); factor:=1.0; M:=0; 
read real:=trackplacet1; 
real:=true; 
number:=arter ten:=false; goto start; 

 



  

  

  

  
end e 

d=eda 

[7.3.1967 read real, track 2] 

b6: 3 read real: symb:=R; 
bil: gr cl7-2 , gs rb7 3 Look: 

8 gm cl7 LOB; if -,after ten then UV:=M; 
b7: arm ro » tl -2 ; Ri=state table[5];_ 

ga rb7 , it 6 3 action[s]:=part 1 of ((R shift -2)A 10 255); 
b8: tilstate.7],mb rbd9  ; R:= (R shift statexi+h)A TO 60; — 
b9: ne 60 » hv rvio ; if part T of R =60 then ~ 

hvn rb10 LOA ; “pegin if number then cleargoto ST; 
arn(rb13) NOB ; “if after ten then R:= location[ addr(10.0)+neg]; 
ga (rb10) , pa rb8 ; Sign:= part 1"of R; state:=0; 
hhn rbii X IZB ; M:=0; after ten:=false; goto look 

3 end; 
b1i0: ps [a9], ga rb8 3; ST: State:= part 1 of ((R shift -2)A 10 15); 

ne O > hv (rb7) 3 if state+O then goto actionls}]; 
3 terminator: 

as hhn sbi X NOA ; if -,number then begin M:=0; goto plus end; 
b12: pm cl7 X ; R:=UV; _— 

nkf 39 » akf c5O 3; RF:= float(R) /factor; 
bt (c17-1)t == 3 for exp:=exp step -1 until 1 do 

b13: mkf rb20 , hv r-1 ;3 “RF: =RFXLocation| addr(10.0) +neg] $ 
ns (s) , bs s ; if sign<O then 

o exfcl7 , srnfcl7 ; “RF:= -RF; 
erfci7 , hv sbi; UV:=RF; goto store terminator; 

3 digits: 
bi4: ne 16 » bh rbis 3; if state= then 

arnf c50 , mkf rb20_ ; “factor: =factorx10; 
b1i5: grf ¢c50 » Pm cl7 3 M:=UV; 

arn ¢c17-2 3 R:=symb 5 
hv sbe2 LOB ;3 if -,after ten then goto mit; 
pm cl7-1, ml c58~ ; exp: =expX10+R; — 
gm cif-1 , hv sbe25 ; goto numb; 

3 Signs: 
b18: hvn sb3 XX LOB ; if -,after ten then begin M:=0; goto sig end; 

bs p38k , it a7 3 Tf p<128 then neg:=1 else ~— 
b19: pa rb13 t 46 3 ten: neg:=-0;,. 

arn che IZB ; if -,number then UV:=1; 
gr clT NOA ; after ten:=true; 

b17: pm ci7 , hv sad 3; point: M:=UV; goto next; 

3 

8 b20: qq 3 » 4@ 320 3; comment 10.0; 
bal: cm (r-4) , can rho9 ; Comment 0.1; 

d. b23=b10-b6, d1=b14-b7, d2=b18-b7, d3=b17-b7, d4=b19-b7, d5=d-b7 3 
@ b31=1-b7,b32=1b31 ,b33=2b31, b34=3b31, b35="b31 , db=b20-b13, A7=b21-b13; 

[action] [0] [1] [2] [3] [4] [5] [6] [7] 3 state table: aq aif bI4),7+ 2.114 2.15+ 2.19+ 4,234 4.074 7.314 7.35+ 7.39 3 digit 
aq d2[ b18).7+ 1.114 1.15+ 0.19+15,23+ 0.27+ 6.31415.35+ 0.39 3 sign 
aq 43[ b17].7+ 3.114 3.15+ 3.19415 .23+15.274+15.51415.35+15.39 3 point 
aq dul bI9].7+ 5.114 5.15+ 5.19415.234+ 5.27415.31415.35+15.39 3 ten 
aq a5 dQ J). 7+ 0.114 0.154 0.19415,23+ 0.274+15.31415.35+ 0.39 3 all others 

e 3 end a,b and d names 

$ 

t read integer; 3 
Gq d-d1.9+1.1440.19+0.294+1.33+16. 393 

| qq ; 
! 3 

: & + readreal; 3 
Gq d-d1.9+2. 1440. 19+e.29+1.33417.303 

) qq 3 
3 

3 

3 

e 
a 

5 
 



  

[27.2.1967 

b k=d, i=1,a30,b10, d10 

a: 

a: 

dth: 

ar: 

al: 

ad: 

a: 

al: 

au: 

aq 

hs 

it 

pm 

ud 

ga 

bs 

hv 

ck 

al 

qq 
hh 

hv 

gm 
mkf 

pm 

ca 
hv 

ca 
ca 

3 

[a2] 

(¢37) 
256: 

c37 

e327 
8511 

ral 

10 
e58 
0 
rab 
ral 

ci7 
rd 

c1Tt 

p59 
raB 
p16 
32 

3 

“
a
<
a
<
 

ct
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3 

3 

ne[{blindi ], 
ps rai-l , 
nelexit 1], 
is 

ca 

ca 

hv 

rib 

ca, 

hv 

hv 

hs 

arn 

hh 
hh 
it 

hs 

hh 

(ra6) 

58 
60 
ral 

ra5 

63 

[ait] 
sa6 

(rab) 
(037) 

ra2 

rab 

? 

D 

> 

p-128 , 
hvn ral 

(rab) 
rab 

hvn ral 

q 520 

pt [a4] 
NTA 

hs ¢c37 

is (c37) 
520 

M 

mi 058 
NZ 

ITB 

NZB 

arnf c50 
arf ¢c50 
hv ral 

LQB 
LQB 

hhn ra3 
hh rat 

calblind?2] 
hv (ra6) 
calexit 2] 
hv sd5 

pen 0 
ppn 128 

LZ 
ps ra-1 
hv ral 

is (ra6) 
NTA 

hs (ra6) 
NTA 

pa [al8] 
IZA 

LZB 
NTA 
IZB 
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read general, track 1] 

comment 10.0; 

store terminator: 
store char; 

term:=p+the char; 

4f full then m:=2A38; 
-comment to force overflow on the next char; 
hext: the char:=next in; 
start: 

part 1 of next in:= Raddr; 

ad: if the chart+p<1 A the char+p>9 then 

“Degin RkO:=R41:=1; goto test point or zero end; 

zero: _— 

:=MX10+ integer(R shift 10); 
if -, overflow then 
“Number:=true else 
begin M:= RM:103; goto overflow act end; 

if after point then 
“Pactor:=factorx10.0; 
oto next; 

test point or zero: 
if real then 

“Degin if the char=p+59 then goto point act end; 

if the char=pt16 then cleargoto zero; _— 

T? the char=32 then goto sign act; 
TF the char+p=blind iVthe char+p=blind 2 then 

“Degin set return(next); goto store end; 

if the char+p=exitiVthe charrp=exit2” then 
“Goto exit] or exit2 term; 
  

4f the char=58 then p:=R:=0; 

TF the char=60 Then begin R:=0; p:=128 end; 

TF R=0 then goto next; — 
TP pits(4,9,R)=03 then 
“Zoto next; set return(store terminator) ; 

goto store; 

overflow act: 

if full then goto full term; 

‘Store; 
Raddr:= the chart+p; goto 4; 

sign act: 
store; 

1f full then goto overflow act; 

Sign: =p-1203 
Signed: =true; goto next; 

point act: 

if after point then store; 

TF full then goto overflow act; 
after point:=true; goto next; 

 



  

  
  

[27.2.1967 

<e27 [BUFFER MODE: ] 

a9: ps ra20 V IRB 

alO: ps ral9 

all: hvn rai5 X NTB 
hv ral9 N2ZC 

al2: arn ch2 =, ar 51 
ai3: gr ¢51 > er clT 
al4: pt ci7 X Viterm] LRA 

gr c56 XV TRA 

amc52 , ar clT-1 
us 0 LT 
@mnc5e xX 
sr ¢c17-2 ITA 
hvn s1 xX NZC 

aq (rai8) t 256 LZ 
it (ra18) t 160 LZA 
pt ralk t+ 59 
hv rai8 

al5: hv ral6 NQB 
nkf 39 » akf c50 
exf cl7  , nen(rat18) 
srnf cli7 , grf cl7 

pm 53 
gm c50 Vv 

al6: mt rai8 , er clT 
am ch2 , ar 5] 
gr ¢c51 » ar clif-1 

us 0 » arn c51 

al7: sr el7-2 ITC 

ai8: pan{sign] D x IOc 
al9: hvn si LTA 

srn che NRC 
a20; gr 056 NRC 

pm ¢51 >» am cl7-4 

ga c33  , gm (c33) 
ca cl7 , us 0O 
hsn ral3 LRA 

pm (c37) DX 
ck 10 > er 54 

a2i: pm c56 =, gm cl7 
a22: pp [savep], hh cS 
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read general, track 2 
BUFFER VERSION] 

exiti or exit2 term: exit:=true; 

set return(out); goto store; 
full term: set return(filled) ; 
store: 

if number then goto store number; 
If -,(signedVafter point) then goto ask; 

store char: —— 
R:=n+1 

store chain word: n:=UV:=R; 
if first then 

“begin chain start:=n; first:=false end else 
begin part 2 of UV:=tern; — 

7= array descr+chain; comment always negative; 
us(array desert+chain) 

end; chain:=R; M:=0; 

full:= n=N; 
if -,(signedVafter point) then return; 
if signed\after point then” sign: =sign+256; 
term:= if signed then 8ign+160 

else 59; ~ 
goto prep next; 

store number: 
if -,real then goto store integer; 

RF: =float(M) /factor; 
if sign+0 then 
“RF: =-RF; 
UV: =RF ; 

factor:=1.03; goto count n;3 
Store integer: 

:= if sign¢O then -M else M; 
count n: 

ni=nt] ; 

us(array descr+n) ; 

  

  

number: =full:= n=N; 

prep next: sign:=M:=0; signed:=after point:=false; 
ask: if -,full then return; — 
filled: — 

if first/\-,exit then 
“Chain start:= -73 

out: 

store n3 

  

if -,first then store chain word; 

R:= the chartp; 

char:= integer (R shift 10); 
finis: UV:=chain start; 

Ppi=savep; goto exit std proc;



  

[27.2.1967 read general, track 2 
CORE STORE VERSION] 

  

  

x [CORE STORE MODE: J 

ag: ps ra2z0 V IRB ; exiti or exit2 term: exit:=true; 
3 set return(out); goto store; 

alO: ps ralg 3 full term: set return{(TTlled) ; 
3 Store: 

ali: hvn rai5 X NTB ; if number then goto store number; 
hv ral9 NZC ; Tf -,(signedVafter point) then goto ask; 

3 store char: 
al2: arn ch2 =, ar (c17-4); Rr=ni=nt+13 M:=R; 

er (c17-4)x 3 store chain word: 
al3: arn c52 3 , ar clf-1 ; if first then 

ck -10 » ge ral ; “Degin chain start:=n; first:=false end else 
gm (rath) v LRA ; begin A{chain]:=n; a 
em c56 V TRA ; “part 2 of Alchain]:=term 

alk: pt{A(c)] + [term] 3 end; 
gm c52 X 3 Chain:=M; R:=M; M:=0; 
sr cl7-2 ITA ; full:= n=N; 
hvn s1 X NZC ; if -,(signedVafter point) then return: 
qq (rai8) + 256 LZzc ; Tf signedAafter point then Sign: =sign+256; 
it (rai8) t 160 LZA ; term:= if signed then Signt160 
pt rath t+ 59 3 else 59; 
hv ral8 3 goto prep next; 

3 store number: 
al5: hv rai6 NQB ; if -,real then goto store integer; 

nkf 39 , akf c50 ; RF: =float(M)/factor; 
erfcl7  , nen(raig) ; if sign+0 then 
srnfcl7 , erfcl7 ; RF: =-RF; UVI=RF; 
pm ¢c55 =, em c50 3 factor:=1.0;3 
pm cl? V 3 M:=UV; goto count n; 

3 store integer: 
al6: mt rai8 xX 3 M:= if sign+0 then -M else M; 

am ch2 =, ar (c17-4); count n> 
er (c17-4), ar c17-1 n:=n+13 
ck -10 > ga ri 3 Aln]:=M; 
gm[A(n)]  , arn(ci7-4); = Rs=n; 

al?f: sr cl7-2 ITC ; number: =full:= n=N; 
al8: pan{sign] D x IOC ; prep next: sign:=M:=0; signed:=after point:= false; 
219: hvn s1 LTA 3; ask: if -,full then return; 

3 filledr — 
srn che NRC ; if firstA-,exit then 

a20: gr 56 NRC ; “Chain start:= -7;3 
hsn rai3 X LRA ; out: if -,first then store chain word; 
pm (c37) DX 3 R:= the chartp; 
ck 10 »er cosh; char:= integer(R shift 10); 

a2i: pm c56 , gm cl7 3; finis: UV:=chain start; 
a22: pp [savep], hh ¢5 3 p:=Savep; goto exit std proc; 

aq 3 not used; 

> [END SLIP CONDITION e27] 3 

ad d5=a9-a11,d6=al0-a11,a9=a9-1,a11=a11-a9,al2=al2-a9 3 
d alb=aih-a9,a17=017-a9,a18=a1 8-09, 921=a21-a9,a22=a22-09 ; 

 



[27.2.1967 read general, track 3] 

. @ 
gt rb » p8 (c50) 3; entry read general: 
srn ch2 =, ar si 3 R:=arrayword-1; 

vb: =ops (c50) +t [dor] IQB ; real: =bit(41, arrayword) =1; 
| ar s2 > pm 83 ; array deScr:=arrayword+const term -1; 

gr ciel MA ; set bit(40, array descr) ; 
gm clv-2 , pm cl7-3 3 N:=length of array; -M:= skipex; 
qq -1 » hs c6 3 rel track(-1); save p:=p; 
gp sa2e , pp s 3 p:=trackplace for track 2; 
qq -1 » hs c6 3 rel track(-1); s:=trackplace for track 1; 
it pall , pa sa6 ; set address of(store) ; 
it pal2 , pa sa 3 set address of(store char) ; 
it palh , pt sal; set address of(term) ; 
it pal® , pt sah; set address of( sign) ; 
smn ch2 =, gr c56 chain start:= -1;   

<e27 [BUFFER MODE: ] 
arn cl7-k , ga 33 

@ ca ci7 ,i1 Oo 
take descr of actual n;3 
if subscr variable then from buffer; 

‘e
o 

w
o
 

Ww
e 

    

    

  

ar(c33) , gr c51 Store value of n; 

| x [CORE STORE MODE: ] 
arn(¢c17-4) Vv 3 
aq 3 not used; 
qq ; not used}; 

> 
hv pael LT ; if n negative then goto finis; 
sr cl7-2 Ive ; full: =number:=ralse; 

<e27 [BUFFER MODE: ] — 
er ¢51 Vv LZ 3 if n=N then n:=0 else 

x [CORE STORE MODE] — 
gr (c17-4)v IZ ; if n=N then n:=0 else 

> 

hv pa2) NT ; ifn greater N then goto finis; 
pp s » hs rb5 3 comment this code tnpacks the terminator word 
ck +10 » hs rb ; ~~InM, one byte at a time starting with the 
ac pdd , hs rb5 ; right most, and generates the two instructions 

@ ck -10 , hs rok ; ne ,ca in the locations d2 and 43; 
ac pd2 , gernc56 ; chain start:=0; 
pm ¢c53 =, gm =c50 3 factor: =1.0; 
pin 0 X t 252 3 first:=true; exit:=signed:=after point:=false; M:=0; 
arn cS4, psp 3 unpack char: 
tk 31 » tk -1 3 R:= integer((char shift -10)A 10 1023); 
ga ro3  , mb rb2~ 3; comment ROO:=n0; — — 
Sc rb}, ud sdk 3; ~ pr=128xcasebit of char; sign:=0; 

b3: pp [case] , hv sa2 ; Raddr:= char-p; goto start; 
bh: ar rb7 , er (si) ; — 
b5: cln-10 » tk 2 3 comment 

ar rb6 NT ; ~ Subroutine used by the code 
tk 1 » tk -3 3 above for unpacking the bytes in M; 

be: qq 895 , hv s1 3 
b6: qq 3.27 3; comment constant to get p-mark; 
b7: ne O » ca O 3 comment constant to get test instructions; 

| e end a,b and d-names 
,G t read general; 
o Gq d-d1 943.1442, 1940. 33433. 39 

aq 7945. 14+10.19 
| a a=3d 
| 3 
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[27.2.1967 

<eoT 

b k=d, i=1, al0, b10 

pb4h: 

b5: 

[1] 

v6: 

v8: 

b9: 

ca 60.5 , pp 128 
gr cif-1 , hv rbe 

hh rb4 NOB 
qq v NZA 

arn c58 Sy hh sorb 
ud c37 , hs ec37 

ne[term 1], calterm 2] 
arn cl7-2 , hv rb9 
tk 4 » ca O 
sr 1.5 DV LT 

ca 63.5 , hv rb2 
ne 58.5 , ca 60.5 
pp oO » hv rb 
hv rb2 NRA 

ck 6 » ar cly-1 

ck 0 » ne (rb6) 
ga rb6 , ck 6 
bt 6 [i] t -1 IoB 

tl -6 » hv rbi 

xr » ck -3 

sr 5.3 D Loc 
gr cli7  , arn c52 
ar che , gr c52 
ar c5O ,us O 
arn ¢c52 » Sr cdl 

qq [old case] V Loc 
hvn(rbd5) DV X6 Lf? 

pm c52 , arm ci7-4 
ga rb6 , em (rv6) 
ca ci7 , us 0 

pm (c37) DX 
ck 10 > er c5k 
gmecly V LOC 

smn chO sg gr clT 
pplsave p], hh ¢5 

qa [first case] M 
gr yrb3 V NRA 

pan cl7-1 t 58.5 IZA 
hv ribi IRA 
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read string(A, word, number) 
BUFFER VERSION track 1] 

The following two tracks are 
only loaded if e27 is positive; 

set case: 

if R= 60 pos 5 then p:=128; 
case:= 3 goto input; 

next: if case ‘e in then goto add case; 

term: If exit term then 
begin R:= 10 pos 30; goto add case end; 

input: next in; 
start: if the chartp=term 1 V the char+p=term 2 then 

begin R:=exit terminators; goto shift term end; — 
Rr=R shift 4; 
if R pos 5 = "6h then R:=R - 1 pos 5 
else if R pos 5 = 63 then goto Input; 
TFR pos 5 =58VR pos 5 = 60 then 
begin p:=0; goto set case end; ~~ 
if prelude then goto input; 
Ri=R shift 63 

add case? RraR+case; ROO: =0; 
if old case+case then 
begin old case:=caSe; R:=R shift 6 end; 
i:=i-1; case in:=ROO=R0; 

if it -1 then begin 
shift: RM:=RM shift ~63; goto next end; 
Store: swap; R:=R shift -3;— 

R:=R + 15 pos 33. 
if -,case Ind exit term then R:5R - 5 pos 3; 

s= 

  

2 

R:=n:= nt+1$3 

us(UV,0,Rtbase array) ; 
if (case in V - -,exit term) A N4n then 
begin 1:=1+6; swap; M:=03 goto shift end; 
comment this instruction counts in b5; but 
Jumps t 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,O,R); 
R:= (the char+p) pos 9; 
char:= R shift 10; 

if exit term A -,case in then UV:=0 else 
exit: UV:= -13 — 

p:=save p; goto exit std proc; 
shift term: 

R4O:=R41:51; 
if prelude then terminators: =exit terminators 
else begin case:= 58 pos 5; exit term:=true end; 

  

  

preludé:=false; goto term;



[27.2.1967 read string(A, word, number) 

  

  

comment instruction part of terminator test; ay: ne ca 

comment mask used by: ab raf X; a8: 659 /639//1083/1025 

» 9 BUFFER VERSION track 2] 

] 

gt ra » ps (c50) 3 entry read string: 
| a: arn s1 , ps s[dor] ; base array := array word + constant term - 1; 

ar s2 » sr ch2 3 comment done by rel track below; 
| pm s3 » em c51 3 N:= length of A; 

aq -1 > hs 6 3 rel track (-1)3; s:= trackplace; 
| arn ci7-4 , ga ral 3 take descr of actual number; 

ca cl7 , il oO 3 if subscr var then i1(UV,0,R); 
al: arn[n] , gp sb8 ; Rr= value n; save p:=p; 

hv sb7 LT ; if Regative then goto exit; 
gr c52 , sr c5i 3 n:=Rs; R:=R-N; 

| gr c52 V LZ 3; if R=O then n:=R else 
hv sb7 NT 3 if R not = negative the then goto exit; 
pp s IZB 3; pr= s; CBs=n = N3 

y & pm ci7-3, hs rat 3; comment this code unpacks the terminator- 
i ck -10 , hs ra3 3; Word in M, one byte at a time starting 

ac ¢cl7-2, hs ral 3 with the right most, and generates the two 
| ck -10 , hs rad 3; instructions: nc[term 1], calterm 2]; 

ac pb} , arncl7-3 ; OA:= exit term:= bits(1, 2, word) = 
| ab raS X ; A bits(1, 2, word) = 3; 
| ; comment now term 1 = skip 1 and term 2 = skip 2; 
| pa po> +t 6 IZA $; unpack char: 

ps p » arn e54 3 Ss:=p; i: :=63 

tk 30 > g@ sb9 3; R:=bits(30, ; 39, char) pos 9; 
| mb raS  , sc sb9 3 pi= RA 10 1285 
| po (sb9) , e327 $3 R:= part 1 of next in := Rp; 
| pa sb6 X “58. 5 IRA; old case:=58 pos 53 prelude:=true; swap; 
— gm cl7-1 , arn cl7-2 ; STORE[UV-1]:=-0; R:= exit terminators; 

bs p , it 60.5 ; if p+O then case:= 60 pos 5 else 
pa ci7-1 t 58.5M 3; Tase:= 58 pos 5; RuO:=RET:=13 

| hvn sb} X NOC ; if -, QAAN-, -, OB then begin swap; M:= 0; 
3 goto start end; ~ 

‘| é gr sb3 IOA ; ‘terminators:=exit terminators; exit term: =false; 

| pa sb6 LOB ; if OB then old case:= 0; 
hvn sb3 X IRA 3; prelude:= false; swap; M:= 03; goto start; 

. a3: ar ra? , ger (si) $3 comment 
al: cln -10 , tk 3; THIS SUBROUTINE IS USED 

ar ra6 NT ; BY THE CODE ABOVE FOR 
tk 1 » tk -3 3 UNPACKING THE BYTES 

a5: aq 895 , hv 8s} 3 IN; 
ab: aq 2 27 $ comment constant to get p-mark; 

3 

> 

end a and b names; 

z read string; 

Gq d-d1.9+2. 1441.1940.33+33,. 39 

qq 72945 144+10.19 
d d=2d 

‘e
o 

Ww
e 

W
e
 

w
e
 

Ww
e 

  
 



[27.2.1967 read string(A, word, number) 
CORE STORE VERSION track 1] 

1g 

x The following two tracks are 
only loaded if e27 is not positive; 

b k=d, i=1, a10, b10 

set case: 

br da 60.5 , pp 128 if R= 60 5 then p:=128; 
gr civ-1, hv rbe Case: =R; er input; 

bi: bh rbh NOB ; next: if case In then goto add case; 
[1] aa v NZA ; term: Tf exit term then 

begin R:= 10 pos 393 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 
R:=R shift 4; 
if R pos 5 = "64 then R:=R - 1 pos 5 
else TF R pos 5 = 63 then goto Input; 
if R po pos 5= 58 V R pos 5 = 60 then 

arn c58—, hhh orb 
be: ud c37 y hs c37 

b3: nelterm 1], calterm 2] 
am cl7-2 , hv rbvg9 

tk 4 , ca O 
& sr 1.5 DV LT 

ca 63.5 , hv rb2 
ne 58.5 , ca 60.5 

Ww
e 

W
e
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w
e
 

w
e
 

W
e
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o
 

w
o
 

e
e
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e
 

  

pp oO » Av xd begin p:: p:=0;3 goto set case end; 

hv rbe NRA {f prelude then | goto input; 
blh: ck 6 > ar clT-1 RI=R shift 6; 

add caseT HreRrease; ROO:=03 
ck 0 , ne (rb6) if old casetcase then 

begin old case:=case; R:=R shift 6 end; 
Tr=I-13; case in:=ROO=RO; 
if it -1 then begin 

ga ro6 ,ck 6 
b5: bt 6 [i] t -1 IOB     [1] +1 -6 » hv rbi shift: RM:=RM shift -0; goto next end; 

xr » ck <3 store: swap; R:=R shift -3; 
ar 15.5 D Rs=R + 15 pos 3; 
sr 5.3 D Loc if -,case InA exit term then R:=R - 5 pos 33 

Index: =index+1; A[index]:=R3_ 
number: =number+1 ; 

if (case in V -,exit term) A N4n 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: gerlA(index)] t 1 
am ch2 , ar (e17- 4) 
er (c17-4), sr 51 

b6: aq fold case] V Loc 
L' hvn(rb5) DV X6 LT   

pm (c37) DX := (the chartp) pos 9; 
ck 10 » er c5h char:= R shift 10; 

if exit term A -,case in then UV:=0 else 
    

exit: UV:= -1; 
Pp:=Save p; goto exit std proc; 

shift term: 

RLO:=R41:=13 

b7: stn ch2 , gr ciT 
v8: pplsave pj], hh ¢5 

| gmcli7 V LOC 

| 
| v9: aq [first case] M 
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gr rod V NRA if prelude then terminators:=exit terminators 
pan c17-1 t 58.5 IZA else begin case:= 58 pos 53 exit term:=true end; 

| hv ribi TRA prelude: =" =false; goto term; 
| qq not used; 

qq. not used; 
| aq not used; 

aq not used; 

 



  
  

  

[27.2.1967 

gt ra, ps (c50) 
a: am si] » ps s{dor] 

ar s2 » sr che 
pm s3 » em cdl 
qq -1 » hs c6 
arn(c17-4), gp sb8 
hv sb7 LT ; 

sr ¢c5i IZB ; 

er (c17-4) V LZ $3 
hv sb7 NT 

arn(c17-4), ar 50 
ck -10 > ga sae 

pp s 
pm cl7-3 , hs ra 
ck -10 , hs raj 
ac cl7-2, hs rab 
ck +10 , hs raz 

ac pbS , arn ci7-3 
ab raS X 

pa po> +t 6 IZA 

ps p » arn c54 
tk 30 » Ba sb9 
mb ra5S , se sb9 

pp (sb9) , ga 037 
pa sb6 xX 58,5 IRA ; 
grn cif-1 , arn cl7-2 ; 

bs p » it 60.5 
pa ci7-1t 58.5M 3; 
hvn sb3 X NOC ; 

gr sb3 IQA 

pa sb6 LOB ; 
hvn sb3 X IRA ; 

ad: ar ra? , ar (s1) 
at: cln -10 , tk 2 

ar ra6 NT 
tk 1 ,» tk -3 

a5: aq 895 , hv si 
a6: qq 3.27 
af~: ne O 

af: 639 /639 /1023/1083 

z read string; 

dq d-d1.9+2.144+1, 1940 .33+33.39 

qq 

Ja
 

VI
 

7-945.14+10.19 
d d=2da 

read string(A, word, number) 
CORE STORE VERSION track 2] 

3 entry read string: 

? 

a 

3 

. 
3 

3 

3 

3 

> 

3 

3 

3 

> 

. 

o 

3 

3 

. 
a 

e 
’ 

> 

I 

3 

. 

3 

a 
4 

e 

? 

* 
’ 

> 

3 

3 

> 

3’ 

a 

« 

3 

> 

3 

3 

a 

4 

, 

3 

3 

° 
3 

e 

o 

comment now term 1 = skip 1 and term 2 = 
; unpack char: 

base array := array word + constant term - 13 
comment done by rel track below; 
N:= length of A; 

rel track (-1); s:= trackplace; 
save PD i= D3 

if number negative then goto exit; 
OB:= N=n3 

if number=N then number: = 

else if number not gree ater N then goto exit; 

Index:= base array+number; 
  

p:=s;5 

comment this code unpacks the terminator- 
word in M, one byte at a time starting 
with the right most, and generates the two 
instructions: ne[term 1], scolterm 2]; 
OA:= exit term:= bits(1, 2, word) = 

A bits(1, 2, word) = 3; 
skip 23 

S:=p3; i:=6; 
R:=bits(30, 39, char) pos 9; 
pi= FRA 10 128; 

R := part 1 of next in := R-p; 

ola case:=58 pos 5; prelude: =true; swap; 
STORE[UV-1]:=O3"R:= exit terminators; 
if ptO then case:= 60 pos 5 else 
case:= 50 pos 5; R4O:=ROTs=157 
if -, QAA i OB then begin swap; M:= 0; 
goto start end; 
terminators: =exit terminators; exit term:=false; 
if OB then old case:= 0; 
prelude:= false; Swap; M:= 

comment 
THIS SUBROUTINE IS USED 
BY THE CODE ABOVE FOR 

UNPACKING THE BYTES 

IN M; 

comment constant to get p-mark; 

comment instruction part of terminator test; 
comment mask used by: ab ra8 X; 

  

  

03 goto start; 

3 end a and b names; 

3’ 

$ 
. 
> 
. 
o 

3 ; end condition e27 positive;



  

    

[27.2.1967 write integer(layout,N) ] 

@ b k=d, i=11, a5, b2, d2 ; 

[bits 0-9 of the first 1 words are used aS digit table] 
d: aq 0 » Bp rad 3 Save Pp := p; 

qq O » pa rbi 3 Sign:=0; 

qq O , tk 1 3 unpack layout: 
aq 0 » mb ra2 ; R:= (R shift 14)A(10 15 11 31) 
qa 6 , er cly-1 3 Uv[-1]:=b3 

| aq 0 » tk 10 ; 
aq O > er cl7-2 ; Uv[-2]:=d; 
qq O » ck 10 3 
aq 0 IOB ; OB:= n=15 
qq 0 , PS rd-1 5 
qa QO » gs rde 5 
aq O > gs rab 3 
qaqa O > arn cl7-4 R:=N; 

3 

pa rbi t 32 LT ; if R<O then sign:=%2; 
r ) ann c17-4 , t1 -39 3 RM:=abs N; comment t1-39 to save overflow; 

a: pp 13 , ad 58 3 for Tz=1, ist wattle MtO do 
ps. ssi X IZA ; “begin R:=RM: 107 M:=RM rem 103 
ck -10 » ga 8 ; tabdle[iJ:=R shift -103; R:=0 
hhn ra NZA ; end; 

3 for p:=13 Step -1 until 1 do 
am c5O , tl -39 3 “begin 

b: hv rbe  , pp p-l 3 “TP p=13 then begin 
bs (rat) , hv ra2 3 M:=picture; 1 Rr=if | picture<O then -1 else 0; 
it (c17-2), bs p-1 ; goto first end; 
bs pel , hh ra 3 if teble[p]#0 V p<d+1 V p=i then 

3 “Degin 
a2: pa 15D V 15 LOB; if-,0B then 

4. bi: aq [sign] , hs 39 3 “next out(Sign); OB: =true; 
pi 1.1 , it (c17-2) ; if p<d then 
bs p » Av raZ ; “Degin 
qaqa 59 =, hs 39 “next out(59) ; 
pa ci7-2 , tin 1 3 a:=03; R:=0; RM:=RM shift 1 

a3: gp cl7-1 , it (c17-1) ; end; b:=p 
6 bs p » bh rb 3 end; 

3 if p p<b then 
tin 1 , ca (rah); “begin RI=0; RM:=RM shift 1; 
pa (rd2) t+ 16 LOB; if “TF tabiel p]=0A0B then table[p]:=16; 

al: aq (pO) , hs c39 3 Space: “next out(table[p]);_ 
d2: pa po ,» bs p510. 3 table[p]:=0; 
a5: pp O , hh cS 3; first: if R40 then 

~ 3 “begin 
b2: hh rb LZ 3 “R:=if p<13 then 0 else RM shift 1; 

bs pl99 , hhn rah 3 goto | space end 
tln 1 » bh rab ; end 

3 end; goto exit std proc; 

£ 3 ~~ 

t write integer; 

qq 2945.14 3 
a d=d+1 3 

| Gq d-d1.9+1 1440. 194+0.2940. 33436, 39; 

| 

 



, 6 [27.2.1967 write, track 1] 

[write(layout, number,...,number) : 
writetext(word): ] 

  

b bl 3 

b k=d, i=11 3 

| B ase 
! aQ: arm c35 >» ga ral 3 write: 

al: ud , hs 8 3 UA: =adr( layout) ; 
pm (c30) , gm (c35) $3 

a2: ps (c35) , ps si 3 next param: s:=last usedt1; 
| gs rad , am s ; if return information then 
: ck 620 , ca 4O 3 “goto address expr 

gs ¢c35 , hvn cl9 3 
| a3: ud , hs 8 3 UA: =adr( number) ; 

aq 1 » hs 6 3 call track 2 
i @ gp rad , pp. si 3 Save p 

qq 1 , hs 6 3 call track 3 
it si » Pa paey ;3 start address 

| gp rad » Pp 8i 3 start addr. track 2 
it ra2 ,pa pai ; return address 
aq 1 , hs 6 3 call track 4 

| it si > pa palo ; start address 
aq +3 , hsn c6 3; call this track and clean c50 

| ps (c35) t] 3 last used:=last used+1 
gr cl7-3 , pp 256 3 clean working loc.; minexp:=256; 

| pm (c30) , arm s 3 if floating point number then 
arnf(c30) XV LB ; begin M:=mantissa; R:=exp> end else 

| arm 28 D ; “Begin M:=number; R:=28 end; ~ 
er ci7 , em 52 3 expe; x1 — 
pan ¢33 X +509 ; exppart:=false; M:=0; 
am s-1 ,agr °s 3 — 
cl -20 , ck 2 3 unpack layout: 

ab: hv raT x NO ; 
) 6 qq O » hs ¢c39 3 print spaces before number: 

ck » hv” raf 3 
a7: gm clf-1,ck <5 3 store picture 

ga c30 , tk 10 3 bd 
aB: ck -6 > @& cl7-3 3 expprinting: h 

tk 10 > ck -8 3 
er ci7-4 , tk 10 3 f1 
eck = -6 > ga 50 3 d 
tk #71 ITA ; TA: =p=1 
ck -7 » Br c5l 3 bE+f2 
pp oO LZ 3 if bDE=0 then minexp:=0 

ps (c17) t10 3 S:=exp2+103_ 
a9: hv Oo 3 goto next track; 

‘w
e d al0=a8-a2, al=a3-a2 

 



  
  

[27.2.1967 

all:ca 1 » pp 10 

ca 2 >» PP 100 

ern cl7-2 , pa ¢37 
alé:ann ¢c52 , nk ri 

ps sO » er 056 
hv rai8 LZ 
pm c56 , bs si 
mkn ra25 , hh = ral3 
tk si » er 056 
ps 87 » sr ra2h 
mkn 320 DV LT 

alj:hv rai5 , it 1 

qq (c17-2) te 
all4:ps s-3 , hh ral2 
al5:am (c30) OD 

sr c5O , ga ral6 
sr 1 D 
sr cl7-3 , it (c17-3) 
bs (ci7-2), hs ra20 
mt ralkh , it (c17-2) 

al6:bs 0 » hs ra2l 
al7:arm rai6 , ar c¢50 

al8:ga cl7 , ps (c17) 
am 256 D NT 

ali9:bs s511 , hh rae 
xr » mn ra26 
pss 8-1 » hv raig 

a20:bs (c51) , hv raat 
bs (33) 
srn (c51) DV ti 
itn (c17-2), pa 17-3 

a21:sec ¢c37 , bs (¢37) 
ac cl7-2 , hh s-1 
ac ¢c37 , arn c17-2 

a2e:hh oral7 , ar c56 

a2s:hv Oo x NO 

ps 7] » bh ral2 
a2k:vy p51 , min (204) 
a25:can shuoQ , cm (r-410) 
ae6i:vy p51 , min (s204) 

ga a27=a23-all 

write,track 2] 

if bE=1 then minexp:=10 

if bE=2 then minexp:=100 
=expl0:=03 

Rieabe(xt) ; value to be printed = 
x=x1X2Aexp2 

if x1=0 then compute b1 
conversion: 

begin comment 

y multiplication by 
2h3/10 or 10/2) 
x is converted to form 

= x2X1 OAH where 1>x2>.1 
x2 is stored in c56 ~ 

end conversion; 

compute exp10: 
al6:=b-d; R:=b-d-h-1; 

Li: if H>h then 

“Pegin Hhz=true; goto inerexp10 end; 
R:=-R3 

Le: if H<b-d then 

“Degin Hh:=false ; goto decrexp10 end; 
Rr=b-d; ~— 

L3: R:=Rtd; 
b1:=R 

rounding: 

if b1>0 then 
“"R: =.5x. TADT 
goto roundx2 

increxpi0O: if bE>O then goto decrexp10 
if -,exppart then 
“Begin R:=-1;"bE:=1 end 
else begin hi=H; R:=0 end; 

decrexpl0: exp expl0:=exp10-R;~ 

if exp10+minexp>0 then 
“Begin H:=H+R; goto If Hh then LI else 12 end; 
expi0:=exp10+R; R:=H; goto L3; 

roundxe2: 

R:=R+x2; M:=R; goto next track; 
if overflow then go goto conversion 
spypeatton 

243/10 
.t-epsilon



| 
[27.2.1967 

a28:pp (cl7-4), ps (7ra38) 
bs (c17) , hv raz 
it (c50) , pa cl7 

| gm c52 X 

a34:qq 59 » pa c3T 
a29:pa = ra35. «g “bs (c17-2) 

srn cl7-2 , hh = raz0 

bsn (¢33) 
sr -1 D NTA 

ps (cli7-3), ga  ra35 
azO:mt reQ , ar cl7-3 

ga cl7-3 V NTA 
go rad5 , pa cl7-3 
bs p509 , hv” rad 

y @ aZtz:arn (c33) =D t15 
hs s LT 

pep plo » arm ec52 

: arn +480 DV NT 
am 32 DV 
bps p500 , ck 10 

  
ca p-10 , hh raze 

aze:hs ss > pp 4 
‘ a33:bt (c17-3) t-1 

hsn s7 » hv ra33 
bs p509 , hv ra3i 

adds:bt 0 t-1 

; a36:hsn S6 hv ra35 
pt (c17-2). t=1 

a37:hsn st > bv r=] 
arm rast , bs (c50) 

a3o:hs 0 , arn 058 
pt (50) t-1 

. a39:hs s2 , bh ra38 
y @ alhO:ps 0 » arm c51 

pa ci? V t-2 NZ 

pp (sak) , hv s 
ga c30 , pm  c37 
em c52 4, hh~ said 

qq 

ag 

a ahi=alo-228, alt2=a38-a28   
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write, track 3] 

p:=f1 
if bi<O then 
“Degin bl:=d; 
“Mi =x: =exp10:=0 
end}; 

lead zero:=0; 
if H>O then begin R:=-H; goto on end; 

Rr= if - y exppartANTA then 

1 else 0; 
if’ -) exppart then lead zero: =Raddr; 

on:R:= “Reh; 

if NTA then h:=Raddr else 
“begin Tead zero:=h; h:=0 end; 
if FT<3 then goto print leading spaces 

print ten and Sign: 
if exppart then print ten 

Dp:=pt10; R:=x; 
plus 

minus 

if p<12 then space for plus 
Tf P=10Ax>0 then skip sign 
“élse print Sign; sign printed: =true; 

print - leading spaces: 

count h 

print sign if -,sign printed 

print leading zeros: 
count leading zeros 

print digits before point: 
count H 
if a>o then 

print point 
print decimals: 

count d 
st=adr.on first track; R:=bEtf2 

expe: =-23 
if R=O then restore p, goto next param 
Dr=bE; ~ — 
X1:=exp10; goto expprinting 

not used; ~ 
not used; 

 



[27.2.1967 write (track 4), writetext] 

x be 

we al3:bs (cl7) , hv rah7 ; 
hvn ral8 ; if bi<O then output space; auk:it (c17-2) t1 3 Output decimals: count H 

alS:bs 0 » hvn ral3 ; if H<O then output 0 
ah6:bt (c17) t-1 3 count bl 

min ¢58 » tk 30 3 next digit to R 
al7:ar 16 D LZ zero instead of space 

return:=s; next:= Raddr; 

if RO = bit (0, case) then 
“begin 

case:= 630~case; 
next out (case) end; 

R:=0; if p< 5 then R:= picture; 
if RO =T then ~~ 
next out (0); 
next out (next) ; 
picture:= picturetR; s:= first entry; 

=O; go right (return); 

ali8:gs ra52 , ga radi 
bs (rakg) , mt rad3 
hv ra5oO NT 

ah snt 570 > aq 630 

aq (ra#9) , hs 039 
a50:bsn p507 » arn clT-1 

a53:aqq -1 Vv NT 

aq 0 » ns 039 

a5i:qq [next] , hs 39 
ac cl7-1 , ps ral 

a5e:hhn [return] 
vj @ e [block for write] 
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ba6 [write text] 
' al: hv ra2 LZA 

bi: it (c35) , pa ri 
next word: if drum string then goto drum word; 
write text:” 

  
4 

3 

[i] ud [param], hs c8 3 take formal(text param) ; 
arn (c30) , pm (c30) 3; M:= value; 
mb ri Vv IZA ; drum string := value A mask = 

[1] qqf -1.13+1.19-1.29 3 if -, drum string then 
hhn rad X NZA 3 net R:= M3; M:= 0; to write it end; 
hs ¢c63 X 3 R:=M; get track (string descr) ; 

a2: arn ¢c65 , ca s-4O ; drum word: 
qa -1 ,hs c6 3; if last word then get rel track (-1); 
pan (c65) X 512 3 priority for current track:= -512; M:= 0; 
arn si] » ps si 3 R:= string word; s:= s+13; save s:= 8; 

ajhigs ra6 , cl 34 3 write it: RM:= RM shift 34; 
ek -4 , = rab 3; R:=R shift -4; Gut:= Raddr; 
ca 10 » vn rad 3 if out=10 Then goto exit; 
ca 15 >» hvn ral 3; TF out=15 Then m goto next word; 

y @ ca 63 » it 1 3 if out-63 Then out:=64; 
al: xrmmlout] , hs ¢c39 3 Rr=M; M:=0; next out(out) ; 
a5: aq (c35) V1 WZ 3; «if Rio then 
a6: ps[Save s], hh ra3_ ; “begin S:=Save s; goto write it; 

hv el9 3 lastused: =lastusedtT; | goto addr expr; 
e 3 end writetext; 
“aq 3 not used; 

e . 3 end drumblock; 

d bl=b1-b 
twrite ; ; 

dq d-d1.9+4.1440.19+ 0. 29+5. 33544), 30; 
aa 4,945.14 ; 
d d=d+3 ; 
twritetext ; 3 
Gq d-d1.94+1,144+0.19+b1.29+2, 33+40. 39; 
qq 11.9 3 

& a d=d+1 3 
€ s 

s ; 

 



[27.2.1967 cos, sin and sqrt] 

  

[cos(x), sin(x) - algorithm as described in TRIG-2 - 
eqrt(x) - Newton iteration] 

we b b1 

  

cf 

b k=d, i=11, al2 3 
ed 

a: aq -1 VX ITA ; cos:cos:=true; skip next; 
{ alsaq xX ITA ; sin:cos:=false; 

ga ri 3 
bs xX t-16 if arg<2\(-15)Aerg40 then | akf ra8 , hv rab 3 “begin 

ae:arnf ¢53 LTA ; small: if cos then RF:=1; 
r ajierf cl7 , bh eS 3 out:  UV:=RF;"goto exit std proc; 

3 end; 
al:hv ra2 LZ ; if RF=0 then goto small; 

tkf 10 ; Ri =modulus(RF) 3 
ar 128 D LTA ; if -,cos then R:=R+0,25; 
tk 2 » er 050 3 Tr=4xR; 
pm c5O , pt ra6 3 M:=t; a6T:=0; 
pt rao t-3 NO; if overflow then a6T:=.3; 
sm 256 D 3 Rr=-0.5; 0 y @ m ¢50 , gr c5t 3 wi =th2-0.5; 
pan ri ta9 3 R:=0;3 

; aS:ar x0 X t1 3 for i:=6 step -1 until 0 do t arn ¢c50 V LA ; “Rr=(R+al TJ) Xw; = 
mkn c51 » av ras 3 

a6:mk ¢c50 , mt r 3 R:=t+rxR; 
nkf O » erf ci7 3 RF:=R;3 
hh c5 3 goto exit std proc; 

a7:1023/1022/ 205/ 680 ; al 5]=-0.000 003 431 618; 
0/ 79/ 525/ 728 3 al4]= 0.000 151 659 755; 1021/ 781/  &/ 1h0 3 al3]=-0.004 369 728 013; 

37/ 335/ 871/ 857 3 al2]= 0.072 906 210 7153 732/ 319/ 201/ 597 3 al1]=-0.569 703 680 308; 
136/ 805/ 921/ 102a 3 alO]= 0.267 162 131 329a; 

a8: 2/ hoe/ 126/ 852 3 2xpi ; 
ad a9=aT~a5-1 
@ b=al-a 
alo:erf cl7 , erf 5} sqrt:UV:=x; work:=x; 

hh a5 LZ if x=0 then goto RS; y 6 pa ral2 vx Nv if 2x50 then ale:=0 
“else alarm(¢<sqrt}) ; 
work: =entier(exponent(x) /2) ; 
for 1:=1 step 1 until 5 do 

pt chO-7, hs 027 
tk =] » €&@ c51 

allsarnf cl7 , dkf 51 
arf c51 xX work: =(OV/worktwork) /23_ 
sr 1 DX 

al2:bt 0 t-128 
erf C17 , bh 5 
erf ¢cSi , hv” rall 

b1=al10~ad 

UV: =work; goto RS; 
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t cos; 
3 Gq d-21.9+1.14+0.19+ 0.29+0.334+34. 39; 

qq 3.9 
t sin; 

QQ 4-41.94+1.1440.19+ b.2940.33434, 39 
aq 3.9 3 

le
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W
e
 

w
e
 w
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t sqrt; 
@ Ga d-21.9+1. 1440, 19+1 2940. 3342), 39: 

qq 53.9 

= ad a=1a 

Ne
w 

eo
 

oe
 

&   
 



  

  

[7.3.1967 arctan, sign] 

[arctan(x): the method is that described by Lance in Numerical Methods 
page 40, supplemented close to the origin by the two first terms of 

  

Ww o a modified Taylor expansion] 

b bi 3 
b k=d, 1=11, alt 3 

. bs hh rah LZ ; if arg =0 then goto out | grf cl7 x 3 UV: =arg; 
ga ra VX LT ; iff exponent>0 then 
srnf c53 , hv ral 3 begin RF:=-1; goto big arg end; | ar bs 0 t-8 3 if exponent>-8 then = hv Ya2 3 “goto compute 
mkf ci7 , mkf c17 3 UV: =-argh3x0 .333306+arg; 
mkf raQ » arf ecl7 3 
erf ci7 , hh ec5 3 goto exit std proc 

3 big arg: 
al: dkf cl17 , it all 3 base:=~3xpi/16; arg:=-1/arg; a2: pa raz talO 3 compute: base:=pi/16; 

ga ra » tkf 9 3 a:=sign(arg) ; 
er c52 , smn 52 3 work] :=arg/2; @ pmo «128 DX 3 
mk yra6 , gr clT7 3 UV:=0.25+(sqrt(2) -1) /4xabs(arg) ; sr 256 D 3 

| an ¢c52 , tk =] 3 
dk cl7 3 UV:=(UV-0.5+abs( arg) /2) /2xuv; 
er ely X 3 
mn cl7 , gr 5] 3 work2: =UVA2 ; 
pan rij tS 3 
ar r0 Xx ti ; R: =UVXpolynomium; 
mm cl? Vv LA ; 
mkn ¢51 >» iv r-2 3 

a3: ar x0 > mt ra 3 R:=(base+R) xsign(a) ; 
al: nkf 17 » arf clT7 3 UV:=2xR3 
a5: hh e5) 3 out: goto exit std proc 

1/  8/ 730/ 199 ; al T3]= 0.001 969 743 882 
1021/ 305/ 10/ 740 3 al11]=-0.005 277 613 694 

5/ 189/ 815/ 72k 3 al9] = 0.010 127 633 264 
1014/ 216/ 81/ 547 3 al7] =-0.019 119 110 826 6 19/1000/ 777/ 190 ; al5] = 0.039 018 171 254 
975/ 496/ =3/ 827 3 al3] =-0.094 757 072 986 212/ 719/ 204/ 983a ; ali] = 0.414 213 562 309 a6: 917/ 984/ hog/ 515 3 ~-(sqrt(2)-1) /2=-0.207 106 781 18k | a7: 722/ 416/ 896/ 819 3 ~3xpi/16 = -0.589 048 622 548 a8: 100/ 543/ 725/ 68 3 pi/16 = 0.196 349 Sho Bho | a9: f -0.333 306 3 modified Taylor coefficient 

! bi: tk -29 , er clT7 3 Sign: sign:=if argument<O then -1 
hh 5 3; else if argument>0 then 1 else 0; 

; goto exit std proc; 

! d al0=a8-a3, 911=a7-a3 ; 
€ 3 

‘| t arctan; ; 
GQ d-41.94+1.14+0.19+0. 2940.334+34, 39 ; 

! qa 3.9 3 
dad bl=bi-b 3 

| & % sign; 3 : qq d-d1 6941. 14+0.19-+b1 2940. 33433.39 ; 

e 
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o ad d=1d 
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[31.8.1967 

b k=d,i=11,ah,e 

tk 9 Vv NT 
pt ch9-6 , hs 27 
gr c50 VX NZ 

arf rac , hv ra 
ga rai > am cdi 

arn rab =, ac 050 
sr ¢c51 » dk «50 
gr c5O0 X 
mkn c5O, 
it rab, 
ar 0 Xx 

mm ¢50 V 
mkn c51 ? 

@ ar ral xX 
mkn ra3 
nkf 9 

a> 6 grf ci7f) =, hh cS 
al: aq[exp2] t 512 
a2: qq 165 +t 512 
a3: 354/912/766/1001 
at: = 181/ 19/819/254 

1023/579/325/663 
1023/433/591/509 
1023/ 39/118/823 

gr c5] 
pan ri 

t 1 

LA 

hv r-2 

e 

* In; 
aq d-d1.94+1.144+34, 39 
aq 3.9 
d d=14 

6 5   
  
  

1021/117/369/224 a 
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ln] 

entry 1n(x): 
if wo0 then w:=mantissa(x) /l 
else alarm; 
Tf wtO then z:=w 
else begin In:= -24166; goto exit end; 
expe: Sexponent( x) x2h(-9)F2RT-10) 5 
z:=sqrt{ 2) /4—w) / 

sqrt(2) /4+w) ; 

Z2:=zh23 

R:=0; 

for k:= al7],al5],a[3] do 

R:=(R+k) X22; 
In:= ((Rtal1]xz+exp2) 

XIn( 2) 
X2K9 ; 

exit: goto exit std proc; 

1n(2) (= 0.6931 4718 056) 

sqrt(2) /4 (= 0.3535 5339 059) 
al7] (=-0.4342 5975 1292x2A(-9)) 
al5] (=-0.5765 8334 2056x2{(-9) ) 
al3] (=-0.9618 0076 2286x2A( -9) ) 
al1] (=-2.8853 9007 2738x2K(-9))



  
  

[4.3.1967 

b b1 
B k=d, i=11, a9 

b: gerf cl7 V 

arnf c53) gy hv”sorae 
annf cl7 , srf rah 
hv rai 
arf c17 xX 

ga ra » Mn rad 
az tl Oo t3 

ga Tal , tl 10 
cl -2 
sr 128 Dx 
em cl?  , mkn cl7 
pm «63384 0X 
mk raf , gr ¢5] 
er c52 , arn ra6 
mk ra xX 
min ci7 , sc ¢52 
ar e5] X 

min raQ » al e52 
alsnkf oO ti 
a2ierf cli7 , hh e5 
a3:arnf cl7 

hyn r-2 xX 

pt ch9-8, hs 627 
al:f 354.1982 
a5: 369/ 337/ 869/ 174 

266/ 172/ 574/ 725 
aT: 73/ 797/ 660/ 37 
a8:  8/ 52h/ 902/ 710 
a9: 362/ 39/ 614/ 509 

& 

biz:pm 1023 X 
cl -20 , gr cl7 
am c5O , ck 20 
er 1023 , hh cS 

qq 
qq 
qaqa 

aq 
aq 
qq 
gq 

e 

d bi=bl-b 

t exp; 
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exp, checksum] 

exp: UV:=x; 

out: 

if x=0 then RF:=1; goto out; 
>=abs(x)-511x1n(2) 3 

if K>O then goto large; 
ROM: =x/In(S) 5 
al:=entier(R9M) ; 

  

R:=(ROM-a1) /2; 
M: =R-0.253 

UVi=M; | R:=UVA2; 
R:=0.753; M:=UVA2; 
work] :=0.75x(1+bxUVA2) ; 

worke: =work1=0.75x(axUV+exUVA3) ; 

R: =work1 /work2/sqrt(2) ; 
RF: =Rx2\(a2+1) ; 
goto exit std proc; 

large: 

checksum: 

not 

not 

not 

not 

not 

not 

not 

if arg<O then RF:=0; goto out; 
Tf arg>O then alarm(+<exp}) ;sx 
571x1n( 2) 
log base2(e) /2; 
0.75xXa=0.519 860 384 4h; 
0.75xXb=0.144 099 511 273 
0.75xXc=0.016 626 132 08; 
sqrt(2) /2=0.707 106 781 186; 

M:=0; 

checksum: =1oc(1023) shift -20A( 20-1) 
loc(1023):=saveR shift 20; 

ome mer: wae 

goto exit std proc; 

used; 

used; 

used; 

used; 

used; 

used; 

used; 

end drumblock; 

dq d-d1.94+1.1440.19+ 0.2940.33+34.39; 
aq 3.9 

t checksum; 
Gq. d-d1.9+1. 1440. 19+b1 2940. 33+33,39 
aq 2.9 

d d=d+1 
e 
“ae 

8 

 



[25.98.1967 put(A, Area, place) 
get(A, Area, place) 

BUFFER VERSICN 
DISC VERSION, track 1] 

e b e2 
d e2=0 
<218, e2=1> 
<-e18, e2=1> 

Ne
e 

We
e 

We
e 

‘w
o 

<e27, [BUFFER VERSION, DISC VERSION track 1] 
b k=d,1=1,a7,b3 ; comment only loaded if e27 is positive; ? 

pm rb2 V IPB ; entry get: get blocks:=true; goto drum; 
pm rp3 IPB ; entry put: get blocks:=false; ~~ 

el: gt ra xX 3 drum: dor:=Rincr; svep;" 
ab cl7-3 , ps (c50) ; if (-,get blocks A bit(5, Area) =0) 

be: ne 127 , hv rab 3; ““V vits(0,2,Area)40 then alarm; 
at arn s1 » ps sldor]; — 

ar s2 > er cil7 3 UV: =arrayword+constant term; 
arm s3 > ud roi ; M:=length of A -1; 
arn s3 > sr rad if length of A less 40 then 
dinra5 VX NT alarm — oo 
pt ech9-11, hs c27 else tracks:=M:40; 

@ ar ch2 , er c17-2 Yemainder:=M mod. oO +1; 
M: =Area; em cl7-1 , pm ci7-3 
reserve trackplace(1); am ch2 , hs c63 

ps si » B8 clT part 1 of UV:=trackplacet1; 
go rad ; tin 7 start: =trackplace+1 3; 
arn c17- , ud rol TA:=(place-1) less 0; swap; 
tl -23 > ©r cl7-1 TB:=(no of tracks in area-tracks 
sr cl7-4 ITB -place) less 0; 

if NTC then part 2 of UV:=ho0 
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 cli7 V 4o Nt 
al: pt cl9-11, hs ¢27 

tin 16 > ar cl7-4 
ps cl7-2, wl rbi 

@inreS , ar re6 group: =M:960+960 ; 
ck -10 > @2 rae track:=M mod 960; 
el -10 > ga ral R:=tracks; comment tracks to be transferred-1; 
pm cl7  , am el7-1 M:=UV; comment paremeterword for il/us; 

next track: ~~~ 
al: is [track], ca s-960 if track=960 then 

@ ga rai, it 1 “pesin track:=03 group:=groupt1 end; 
ed a2: vk [group], vk (rat) sélect( group); select(track) ; 
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  bi: sr ci2 x ITA R:=R-1; TA:=R less 03 swap; 
a3: Ik [start]v NEB ; if get blocks then from drum(track, start) 

il 0 » sk (ra3) 3 ‘ise begin i1(R)3 to drum(track, start) end; 
| vs (val) , us 0 3 wait drum} us(R); _— 

ar s > pS rad; R:=R+cell[s]; s:=address of 40; 
hv (rai) XD1 UTA; if -,TA then begin track:=track+1; swap; 

3 goto next track end; value:=0; 
gm cl7 , hh c5 3 UV:=0; goto exit std proc; 

a5: aq 40.39 ; — 
a6: qq 960.39 3 
b3: agf 111 3 
& : 

<-e2t+] 3 only loeded if not dise 
% put; 3 
dq d-d1.9+ 1.144+1,294+0.33+33.39 ; 

& aq 2.942, 110.19 ; 

t get; 3 

Ga d-d1.9+ 1.1440.29+0.334+33.39 ; 
qq 2.9+2,14410.19 3 
d d=1a 3   
 



  
  

[25.8.1967 put(A, Area, place) 
get(A, Area, place) 

CORE STORE VERSION] 

<-e27+1 [CORE STORE VERSION] 

  

  

b k=d,i=10,a7,bl,e 3 comment only loaded if e27 is O or negative; 
~ pm 127 -DVX IZA ; entry get: put tracks:=false; goto test; 

pm 111 DX IZA 3; entry put: put tracks:=true; 
ab cl7-3 , ps (c50) 3; test: 
ne 127 , hv rak 3; if (put tracks A bit(5, Area) =0) 
am c5O , gt ra 3 ~V bits(0,2,Area)40 then alarm; dor:=part 1 save R; a: arn si , ps sl[dor]; put tracks:= R40; 
ar s2 » cK -10 start: =arrayword+constant term; 
ga re > Pm s3 M:=length of A; 
am s3 > ud rbi R:=length of A -1; swap; 

e: ps [start], sr ra5 if R less 40 then 
din ra5 VX NT alarm 
pt ch9-11, hs c27 else begin R:=M mod 40; M:=M:4O end; 
ar ch2 , ck -10 rem: =R+1 3 — ~ oo 
ga rad , gm el7-1 tracks: =M; 
pm cl7-3 , tin 7 M: =Area; 

TA:=(place-1) less 0; swap; 
TB:=(no of trackS in area-tracks 

-place) less 0; 
if NTC then Rr=first track in area 
else alarm; 
M: =R+place-1; 
group: =M:960+960 ; 

am c17-4 , ud rb] 
tl -230 5 sr cl7=1 
sr cl7-4 ITB 
tln 16 V NTC 

at: pt ch9-11, hs ¢27 
ar cl7-4 , ud rb 
din ra6 , ar rab 
ck -10 » & ra2 
el -10 » ga ral 
arn c17-1 

track: =M mod 960; 
R:=tracks; comment no of tracks to be trensferred-1 ; 

next track: 

if track=960 then 
“begin track:=03 group: =groupt! end; 
select(group); select(track); ~~ 

al: is [track],ca s-960 
pa ral > it 1 

a2: vk [group], vk (rat) 
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sk s V NZA if put tracks then to drum(track, start) 
1k s eise from drun(track, start) ; 

a3: ps s[rem], vk (rat) start:=starttrem; wait drum; 
bi: sr cho xXx ITA R:=R-1; TA:=R less 0; swap; 

pa rad xX ho rem:=40; swap; 
hv (rai) D 1 NTA if -,TA then begin track:=track+1; 

goto next track end; value:=0; 
gmcl7 , bh ¢5 UV:=0; goto exit std proce; 

a5: aq 40.39 
a6: qq 960.39 
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qq not used; 

qq not used; 

qq not used; 

£ 

t put; 
qq d-di.9+ 1.144+1.294+0.353+33, 39 
qq 2.9+ 2.14410.19 So

o 
We
 

we
 

t get; 

dq d-d1.9+ 1.1440.2940. 33+33. 39 
qq 2.9+ 2.144+10.19 

Ne
o 

we
 

‘w
oo
 

\e
e a d=1a 

> end CORE STORE VERSION w
e



| [25.8.1967 put(A, Area, place) 
get(A, Area, place) 

DISC VERSION, track 2] 

<e2, [DISC VERSION track 2] 
b k=d,i=10,a9,b2 3 comment only loaded if e1840; 
~ pm ra3Z , hh ra 3 entry get: get blocks: =true; goto T; 
a: pm raB , gt ra2 3: entry put: get blocks:=false; 

ps (c50) X -12h IPB ; T: dor:=Riner; swap; save p:=p; 
t a5: qq [unit] , ab cl7-3 3 if (-,get blocks A bit(5, Area) =0) 

ca 255 , hh ral 3; 'V pits(0,2,4rea)41 then 
xr «1 > hs c6 3 begin swap; rel track{zi); 

al: hv sel » Srn roe 3 
| a2: pm sl25 , ps s{[dor]; 

ad: ar sl27 X ITA ; 
ar sla , er clT-1 
arn sl27 , sr che 
pa cl7-1 X V e18 NTA ; 

ah: pt cl9-11, hs ¢27 
; din rb » er 250 

Lv @ pm cl7-3, tl 7 
tln 16 » 8x c50 

peremeterword: = 
arrayword + constant term: 
if array length > 4o then 
part 1 of parameterword := block length 
else alarm; 

Blocks := (array length - 1) tblock length; 
R := bits(7,23, Area) 

-~ blocks - place; 

if R>OA place > 0 then 
R’:= place - 1 
else alarm; part 2 of parameterword := 0; 
paremeterword := parameterword 
+ R pos 21 

+ bits(28, 39,Area) pos 21; 

sr cl7-4 , ca 0 
arn c17-4 , sr che 
hv ral LT 
tk 18 » pt cl7-1 
ac ¢cl7-1 , tin 4 
ck -10 , ga rad 

  

tln 30 » ac cly-1 unit := bits(2h,27, Area) ; 
pm c35 , tl 9 if last used in buffer 
tin 15 ; 
hv 2c20 LZ else R := -array length; M:=0; 
srn sl127 , ps (ra5) next block: 

ab: ar rb X ITA ; R := R + block length; swap; 
af: clin -10 NTA ; if M > 0 then R :=M shift -10; 

mt raf , ar e7-1 = Parameterword - R3 
il s V NPB ; if get blocks then il(unit,R) 

a8: qaf 111 , us si6 else us(unit+16,a); 
ar rb1 » er cly-1 parameterword := 

b 6 arn 1¢c236 , il s16 R + 1 pos 21 + block length; 
il o , can(cl7) UV := statusword; 
hvn rab X LTA if part 1 of statusword = 0 AM <0 then 
hh c5 “begin R i= 03 swap; goto next block’ enc end; 

p:= save p; goto exit std proc; 
constant used by ali+1; 
constant used by 28+1; 
constant used by al; 

b: aq e18.39 
bls aq 1.21+e18.39 
b2: aq 40.39 
e 

a d=d=1 3 

3 
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’ 

3 

> 
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2 

3 

3 
sr ¢36 ; = lower buf limit then alarm array 

3 

2 

3 

3 

3 

a 

3 

3 

3 

? 

3 

3 

3 

? 

3 

3 

3 

t put; 
dq dedi .94+2.14+1.194+1,29+33.39 
aq 2.942. 144+10.19 
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t get; 

Aq ded1 942. 144+1.1940. 29433. 39 
& qq 2.94+2.144+10.19 
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ad d=2a 3 
> 3 end DISC VERSICN 
e 

3 
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[31.8.1967 | where, cancel, reserve 

b e3 

BD k=d, 1=10, 259, b11 
b c21 

cs 

dummy reading of search] 

common core block 

common drum block 
block for search, only read in to define names No

o 
W
o
 

Ww
e 

qalfree word] 3 
qalfree word 1] ; 
qalarea word] 3 
qqlarea word 1] ; 

3 comment found = NZA; 

a 
cl: pm ci8 DX IZA ; search: Raddr:= addr free word - 1; foud:= f; 
ca: pm rei2 , ga rel? 3; get free: M:= catalog start; iparam:= Raddr; 
ec}: ga re6 , pa reB-~ 3; select: mode:= Raddr; reltrack:= 0; 

din reli , ar reli 3; group:=M: 960 + 960; 
ck -10  , ga re5 3 track:= M mod 960; 
cln -10 , ga reh ; 

eh: is [track], can s-960; select track: if track = 960 then ~ 
pa reh , it 1 3 begin track:=0; group:= group + 1 end; 

e5: vk [group], vk (rc4) 5 Watt track: vk(track) ; 
c6: can{mode] , hr si! 3 if mode = 0 then returm 

3 read track and sum: 
c7: ik [placed], it 1 3 to core (place 0); reltr:= reltr + 1; 
e8: qq [reltr], am re7 3; sum track: isum:= iword:= place 0; 

ga reQ , ga rei5 ; 
vk (re5)_, vkn(re+) 5; group vk(group); vk(track); R:= 0; 

c9: ar [isum] IPC 3; sumit: R:= set PC (storefisum]) ; 
ar 2 D LA ; if LA then Ris R+02 pos 9; 

ci0: sr -1 [see c19-1]D LB; ff LB then R:= R + 1 pos 9; 
ar (rce8) DVvXx Lc ; if-, Itt then — 
hv (re9) Dt 1 3 ~ begin isum= isum + 1; goto sumit end; 

e11: aq XVDN [=960.39] 3; R:= RY reltr pos 9; ROO:= RO; 
e12: qqik[catalog start].39; if R=0 then 

hv (rei5) Dt -1 LZ 3; “begin iword:= iword - 1; O get word end; 
sc (re9) , pm rel3 3 storelisum]:= store[isum] - Ri M:= 1pos 9+ noise; 

c13: hr si[see i-1] X LPB ; test end: if LPB then begin swap; return end; 
ci4: gp rel9 _, pa re20 3; cont search: itext:= p; 3 equal:= t3 
c15: pmfliword]Xt 1 IPC ; get word: iword:=iword+1; M:= 0; 

3 R:= setPC(store[iword]) ; 
ce16: hv (re#) Dt 1 LC 3; next track: test for last word on track; 

hr s1 xX NZA ; if LC then begin track:= track + 1; 
3; goto select track end; 

c17: gr r[iparam]vt 1 LA ; if found then begin swap; return end; 
c18=c-1017 3 if LA then areaword: store[iparam:=iperamt ]:= 

pa rei7 V2ci8 LT ; Tf LA VNT then nottext: 
pmreiO , hv rei3 ; ~~begin M:= -7.9+noise; goto test end end; 

c19: sr [iname]t 1 3; iparam:= addr area - 1; fname:= iname | T 
pa re2e0 t512 NZ ; R:=R - store[iname]; if R +0 then equal:= 
hv ret5 NPB ; if NPB then not last text word: goto get word: 

c20: pi [equal, f=512]t 511; Found:= equal; goto cont search; 
ec21: qq e18.2+1.5 , hvrei4; 

[mask for test cancel allowed, used by cancel] 

[Define relative addresses in look up] 
al=c2-cl, a2=c3-cl, ad=ch-cl, ak=c8-ci, ad5=cit-cl, bl=clecl, b2= c5-cl ; 
b3=c6-cl, plsc7-cl, p5=c8-cl, b6=c9-cl, v7=cl5-cl, p8=c19-c1, b9=c21~-c1; 

e [search] 3 

 



    

“ue [31.8.1967 

1=i-h0 
ai0: qqh0.19+1.39f[see a13] 
[1] qq39.19+1.39 
[2] aq -1.13+1.19-1.29 

| ei: hvn rail 

e2: arn 1 DV 
e3: arn -1 D 
all: gr (c35) t -1 

qq 14% , hs c7 
hv cli » Oh ce2 
bh (¢38) , arn ¢35 
gr p-1 

grn(p-1) Vt 1 MA 

by @ ale; pa ¢c30 Vt c50 LZA 

f ud p3 » hs cS 
7 arn(c30) , mb r2alo 

pm (c30) X IZA 
hv ral4 xX NZA 

pm ¢c23 

al3: mt ralO , hs c63 
arn(c30) , sr riald 
ar rald LT 
gm ces , pm si 

t aq O > hs 6 

alu: gm (p-1) Xt 1° M 
tl -6 > is (p-1) 
it s-510 , bs p-512 
ca -] » hv rai2 

bi @ nen(p2) 
ud ph » hs cB 
bs (p2) =, arn(c30) 

| qq 1 ,» hs c6 
gs rbio , it 1 

aq (p2) , hs 6 
er (c35) , pp si 
arn ch2 =, hs 63 

b10: hv[next track] t 1 
aq ; fill 

qq 3 

qq ; 

qq 3 

a el=el-al0, e2=e2-a10 
a e3=e3~-a10 
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where, cancel, reserve, 1. track 
common part, entries] 

overwrite search 

constants 

cancel: entry:= 0; goto common; 
reserve: entry:= 1; goto common; 

where: entry:= -13; goto common; 
common: 

? an 

block entry (12) locals block level: 

goto get text; 

next word: 

if drum str then 

“UA:= addr(SaveR) else 

(1); 

Usage of stack: 
wl1]: last used: 

cancel: qq 0 

reserve: value length 
where: addr of area 

wl2]: qq, 
wl3]: first string word 

get text: format(str descr) ; 
drum str:=value/Amask=0 ; 
M:= value; 
if drum str then 

begin R:=M; M:=track; 
marks:= 013; get track(R); 
R:= description of 

next word of string; 

track:= M; M: string word; 

get rel track (0); 
comment to set track place 

wli]: last string word 

wl12]: address of wli] 
sr: p: block inf 1 
pHi: - - 2 

pre: entry 
pt3: str descr 
pt: 

cancel: return inf 
reserve: length deser 
where: area descr 

pPr5: outside level or 

and do save R:= R end; 
i:= i+ 13; wli] M:=¥M; 
if i<11A string return inf, 
“continued then goto next word; 

if entry + cancel then 
“begin formai(second parameter) 

Tf entry = reserve then R:= value end 
else R:= 0; _— 
wl1J:= R3; get rel track (1); 
addr of next track:= s; entry:= entry + 1; 
get rel track (entry); p:= addr of the 

called track; get place(1); 
goto next track; 

  

define relative 

entries



[31.8.1967 where, cancel, reserve 2, track 
common part, continued] 

a20: gp rbil , pp si 3 common part continued: set addr of next track; 
arn ra28 , hs c63 ; ~~ p:= addr of working area; 
vk 960 , can(c64) 3; get place with rel (2, 5); 
arn ralh , hv ra2i ; if no search track then 
vk (c64) , 1k sek 3 “begin Raddr:= 1; goto after search end 
vk (c64) , gp sbi 3; from drum (search track, track place)} 
pp (35) 3 set address of work area in search; 
pp pil » BM s-2 3 p:= address of string:= last used + 1; 

hs 8 3 area, Word:= 0; search; 

afi: bs (p13) , hh ra22 after search: 

  
hv ra26 NZ if entry = where then 
pp (c-1) , arn s-2 “begin if not found then goto exit 1; 
hv ri x NZ p:= sr; M:= area word; 
sr c31 , tk 16 if M = 0 then 
ar s-4 M:= free word - used in top of free pos 23 

+ 1 pos 53 

store formal ( M) in: (area); R:= 0 
if area is not reserved in free then 

\ 1.5 Dx 

wu @ [4] nd p4 hs coh ’ 

aq (¢35) , gm (c30) 
kh eln goto exit 1; 

hvn rac6 NO goto exit; 
end 

a22h:hvn re27 , it 1 else if entry = cancel then 
bs (p13) , hh ra23 begin 

} pp s p t= addr of search; 
[-1] hv ra26 NZ search end entry: if R +0 then gore exit 2; 

ps re2 IQB set return(search end entry); LOB := LB; 
aq x NA if -,area word then swap; 
hv pb7 NZ TE R +0 then goto get word; 

r a2sh: “goto cancel 2 
bit: hv [next track], pap13 end; 

hv ra25 NT reserve. 1: entry:= 0; 
if -, found A string correct terminated then 
“goto reserve 2; 
Raddr:= if found then 2 else 

if caterror then 5. 5 else el; goto exit; 

exit T: Raddr:= 3; 
exit: p= sr; 

si= p+ (if entry = cancel then 4 else 5); 
= Radar; 

goto exit func with value in M3 

arm(pi0) , tl -6 
ca -6 » hv (rb11) 

ack: srn i [see 3a20] DV 
WB 25: arm 5 DV NZ 

ac6: ar 2 D 

a27: pp (c-1) , ps pd 
bs (p2)  , ps 
tl -69 , hh c21 
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a28: aq 5.19+2.39 constant for get place. 

qq ; fill 

qa ;     

  
 



[31.8.1967 where, cancel, reserve, 3. track 
cancel 2] 

cancel 2: if area word does not say 

reserved in free then 
begin R:= 0; goto exit 1 end; LA:= t3 

aco: arn p-2 =, mb Sora0 
ne (pb9) , hhm rao 

3 

3 

2 

hs ra38 LA 3; while LA do back up; 
hs ra36 NA ; While NA do clear back up; 
ns raz6 LA 3; While LA do clear back up; 
hs ra36 LZ ; While R =0 do clear back up; 
hs ra33 IZA ; found:= t; sum and write; 

a30: aq 976[see r-7],hs p ; search; comment to end of catalog; 
hh ralo NT ; if cat error then goto exit 1; comment now NA; 

a3i: hs raz NA skip to area: while NA do backup; 
hs ra37 LA while LA do Set area; 
am p-2 , tk 4 if bit (3, area word) = 1 then 
tk 2 V NT “R:= free word 1 _— 
am p-3 , hv raze else if bit (5, area word) = 0 then 
hv radi NT goto 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(2h, 39, free word) ; 
store[place 0]:= store[place 0] + 

R pos 23 - R; 

eck -22 , ar p-e 
a32: sc p-t , ps rad 

hs pal IZA 
arn p-4 =, tk «2h 
ck -8 » ac (pol) 
ck -16 , sc (pb4)   Ne
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: a33: hs pal 3 Sum and write: sum track; 
sk (pb4) , vk (pb5) 3; to drum (place 0); R:= 0; 
hrn si 3 wait track; return; 

adi; hs rad3 IZA ; get previous track: found:= t; sum and write; 
arn(pb1) Dt -1 M 3 track:= track - 1; 
ca ~1 » ac pbe ; if track = -1 then 

} pa pol +959 NB ; 7 begin group:= group - 13; track:= 959 end; 
Jo: 235; nt 2[see al0], qa(pb5); rel track:= rel track - 13 _ 

hs pa3 ; select track and read it; 
arn pb6 , hh ra39 3; iword:= isum; goto get word; 

a36: grn(pb7) V MQB ; clear back up: store[iword] MQB:= 0; 
goto back up; 

set area back up: area word:= R; 

‘e
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Ww
e 

w
e
 

as7: gr pee 

a38: arn pb7T , ca (pb) 
+ a39h:hv ra3k , ga pb7 

pm (pb7) Xt -1 

3 back up: if iword = place 0 then 
3 goto get previous track; 
3 get Word: iword:= iword - 1; R:= store[iword]; 
; return same; 

3 exit 1: Raddr:= Raddr + 23 
$ exit: pr= display[-1]; s:= pr; 
3 := Raddr; goto exit func with value in M3 

alOh:hr s[not si], ar ra35 

pp (c-7) , ps 
tl -69 , bh c21 

qq ; fill 
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[31.8.1967 

al5: srn(c35) , pm s-4 
hvn ra55 NT 

tk 16 » ar (c35) 
ac s-4t , tin7 
tin 16 , sx (¢35) 

ah6: qq 3[see a55], sr c31 
hvn ra55 LT 
am(c35) , tl 16 
ar (sb9) D IZc 
pp s » hs rabs 

al7: hsn ra50 X IZB 
hv ral7 NZ 
arn r1 » hs pal 
arn p-4 = ,_ gr (pb4) 
ps ra55 , hv rase 

a8: gr (pb7) V MA 
a9: gm (pb7) MPC 

hs yra51 

arn(c35) + 1 IPC 
tl -6 » Pm (035) 
ne -6 » hv rag 

a50: gm (pb7) MB 

a51: pmn(pb7) DXt 1 
ne (pb6) , hr si 
grn(pb6) MC 
hv rade LZB 
am p-X , tk -2 

ca (pb5) , hhn ra55 
ase: hs pal 

sk (pb) , pa pb3 
a53: it 1[see a55], qq(pb5) 

hv (pb1) Dt 1 

a55: ar ra53 , ar ral6 

pp (c-1) , ps pd 
tl -69 , hh c21 
qq 3; fill 

qq > 

aq 5 

qq; 

aq 5 

dad a59=170 
a59: [check tracks] 

e [reserve, cancel, where] 
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where, cancel, reserve 4, track 
reserve 2] 

reserve 2: 

if length < 0 then begin R:= 0; goto exit 1 end 
M:= free word; 

free word:= free word - length pos 23 + length; 
if length part (M) < length + used in top of free 
then begin R:= 03 goto exit 1 end ; 

R:= new area word:= 

length pos 23 + first block part (M) + 
reserved in free bits; 

p:= address of search; store RMA; 

  

loop fill: fill:= t; M:= 03 store M MB; 

if R +0 then goto loop fill; 
Raddr:= not zero; get free; 
store [place 0]:= free word; 
set return (exit); goto sum and write; 

store R MA: store[iword] MA:= R; goto testit; 
store M: store[iword] MPCT= M; 
testit: test track; laSt used:= last used + 13 

M:= R:= set PC(store[last used]) ; 
if bits(O, 3, R) + string termination then 

goto store M; 

store M MB: store[iword] MB: = M; 

test track: iword:= iword + 13 
if iword + isum then return; 
Store[ isum] MC: = “Os 
if -, fill A number of catalog tracks = 

“then begin R:= 03 goto exit 2 end; 
rel tr 

sum and write: sum track; 
to drum(place 0); mode := 
rel tr:= rel tr + 1; 

track:= track + 13 goto select track; 

O; 

exit 1: Raddr:= Raddr + 1; exit 2: Raddr:= Raddr + 3; 
exit: p:= sr; s:= p+ 5 

M:= Raddr; goto exit func with value in M;



$é
 

      
  

[31.8.1967 

twhere ; 

Gq ded 942, 14+e3.29+2, 33+37.39 
aq 7.9+11.14 

treserve 5 

Gq ddl 9+, 14+e2, 2942. 33+37.39 
aq 2.94+11.14 

teancel; 

Gq ddl .9+3. t+el .294+2. 33+37.39 

adda= ha 3 

€ 3 

where, reserve, cancel 
descriptions]



  
    

[31.8.1967 

<e27 

b k=d,i=10, a8 

hv ral IZ ; 
psn(c50) xX ; 
sm ch2 , gr eclT 

a: ar si ; ps. s(dor] 
ar s2 ,tl -12 ; 
tin 12 » ac cl7-4 
arm cl7-3 , tl -9 

em cl7-3 VX LZ 3; 

al: pt ch9-12, hs c27 ; 
hv ral LZ 

ck 6 IOA 
pm cl7-4 , nc 7.3) 3 
hvn rae X NOA 
ck -11 > ne O ; 

ne 8 » hv ral ; 
hhn ra6 X LOA ; 

xr » ck -20 
t1 -4 » ck 12 
tk 23 » hv ra 

a2: tl -12 » ck -8 
tl -13 

a8: hv ral NZ 
a3: tin 13 » er ¢50 

arn 83 , Sr 250 
sr cl7-2, ar che 
hv ral LT 

alh: arn ci7-4 ,bs[to unit]; 
us (c17-3), hh rad 

a5h: il (cl7-3), gm cl7 
abh: hh c5 > cl 10 

tk 12 > ck -4 
ne 0 » hv ral 
xr » sr rat 
hv ral NT ; 
er ray, hh raj 

af: qq e18.39+1.39 
e 

t il; 

Gq ddl 941.1441, 2940. 33435. 39 
qa. 5 69+2.144+10.19 
t us3 

GQ d-d1 .9+1.144+0.2940. 33436. 39 
aq 5.9+2.14+10.19 
da d=1d 

it 

pt 

1 

rah, gt ra 
arn c17-4 , tl -12 
tin 12 » ar clf-2 ; 
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11(A, FUNCTION, PARAMETER) 
us(A, FUNCTION, PARAMETER) ] 

comment the following is only loaded if 
eo7 is” positive, i.e. in BUFFER MODE; 
entry us: 

to unit:=true; goto start; 
entry il: to unit: =false; 

; start: 

first: =bits(28, 39, PARAMETER) ; 
if first=0 then alarm; 
M:=0; — 
UV:=R: ==1 5 

PARAMETER: =(integer PARAMETER+R 
+arrayword+constant term) 
A2801 2m; 
if bits(0, 20, FUNCTION) =0 then 
FUNCTION:= short integer FUNCTION 
else alarm; 7 
Tf FUNCTICN=0 then alarm; 
M: =PARAMETER ; 
if bits(6,9,FUNCTICN) #7 
“Abits(6,6,FUNCTION)=O then 
begin swap; goto magnetic tape end; 
TP Dits(1,4, ey Io 
““Abits(1,4,FUNCTIGN) +8 then alarm; 
if pits(6, 6, » FUNCTION) =1 then 
begin swap; goto disc file end; 

carousel: 

R:=bits(10,15,M)+bits(20,27,R); 
Mz=no of blocks pos 4s goto test; 

magnets tape: 

R:=bits(0,6,R)+bits(20,27,R) ; 
M:=no of words pos 13; 

  

3; test: if R+0 tnen alem; 

R:=AaM shift 13; 
; test upper bound: 

if length-number of words 

~=first+1less 0 

then alarm; 

transfer: 

R: =PARAMETER ; 

if to unit then begin us(FUNCTION); UV:=0 end 
else begin TI(FUNCTION) ; if -,busy then UV?=0 end; 
goto exit std proc; 

disc file: 
if bits(22,27,R) +0 
then alarm; 

if number of words greater blocklength on disc 
“Then alarm 
else begin R:=number of words; 
— “goto test upper bound end; 

end condition e27 not positive 
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[2.9.1967 

b k=d, i=10, a6 

gt ra  , ps (¢50) 
a: arn si , ps sf{dor 

<e27 [BUFFER MODE] 
ar se » er cly 
arn 33 , sr rao 
pt ci7 V 4o LZ 

x [CORE STORE MODE] 
ar s2 » ck -10 
ga rad , arn 83 
sr ra6 
aq Vv LZ 

> 
pt ch9-13, hs c27 
arm ch2 , hs c63 
gp ral , ps si 
gs ral, arn che 
ar ch2 , hs c63 
vk 960 , vk (c64) 
lk sl, vk 960 

al: it[placei], pa s15 
pp rad 
hs s5 

hv rah NZ 
pm 383 
tl 23 » tin 16 
hs s7 x 

<e27 [BUFFER MODE] 
lk si] » vK 960 

ad: ps si > BS clT 
amci7 , us O 

x {CORE STORE MODE] 
ad: 1k [first], vk 960 

a2: pplsave p], hh c5 

all: 
<-e27+1,is(ra3), ps s-1> 

pa ri y pm ri 

grn sO Xt1 M 
ne 39 =, hh r-2 

<eoy7,hv rad X hv rae 
d a5=i-1, tsystem; 

a6: aq 40.39 

g 

tsystem; 

aq d-di.9+1.144+36.39 
qq s«'10.9 
d d=1d 
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system(A) ] 

entry: 

UV := arrayword + constant term; 
if arraylength = 40 then 
“part 2 of UV := ho 

  

first := arrayword + constant term; 
if arraylength = 40 then 

skip next 

else alarm(error 13); 
get place(1); 
Save Pp t= D3 
place 1 := trackplace + 1; 
get place(2); 

to core(search track, place 1); 
search place 1 := place 1; 
p := address of text(system) - 13. 
search ; 

if R = 0 then 

begin M := areaword; 
Select(system track) ; 

to core(system track, trackplace + 1); 
move: 

AL1:40] := system[ 1:40]; 

to core(system track, first) ; 
move: A[1:40] := system[1:40]; 

Pp i= save p3 goto exit std proc; 
end system found; 

fill zeroes: 

for i := 1 step 1 until 40 do 

system[i] := 0 mark 0; 
goto move;
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<-eh0+1 »<ehO+] 
xdeh9=9 
Adload samba tape 
xdel9=8 

[After 1 follows STOPCODE,SUMCODE and a sum character] 
da 17,15 
> 

&



[7.6.1967 s and I4 Gter algol 4 

[Here follows STOPCODE and CLEARCOBE] 

a e581 3 test tape number 
<eh9-5, <-e49+7, 3 sheuld be 8 er 6 
gd e58=0 3 [ x ; 

, <el9-7, <-el9+9, ; 
@ 258-0 3 
> 3 
<e58 5 
i wrong tape 

& 3 
> 3 

@ 2588 3 version number 

by @ <e58-e50, 3 jf version number T8 and L4 gr max version number | 3 then the fellowing definitiens are loaded; a e61=1 3 define versien number T1 and Li r d ef2=2 3 define version nunber T2 
a e63=3 3 Qefine versien number T3 
a ebleh 3 define version number Th 
da e655 3 @efine version number T5 
a e66=6 3 define version number T6 and 12 
a e67=7 3 define version number T7 and 13 
a e68e58 3 define versien number T8 and Lt 
de50=e58 
> ; 

<e61-e51+1, 3 test version number T1 and LI <e51-e61+1 ,x 3 
4 wrong version number T1 and LI 
> 

e 

<e68-e58+1, 3 test version number T8 and Li »y € <e58-e68+1 yx 3 
4A, wrong version number T8 and Lh 
> 3 

<eh8, 
<e52-e62 +1, 
<e62 -e 5241 ,x 
<elf, 
i wrong version number T2 
> 

<eh8, 
<e53-e63+1, 

<e63-e53+1 9X 
<eh8 

test versien number T2 
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A wrong version number 7% 
> 
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test version number Th <eh8, 
& <e54-e64+1, 

<e64e0 544] 2X 
<eh8, 
4 wrong version number T4 
> 
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[76,1967 T8 and L4 Gier algol 4 
8 page 2] 

  

<el8, 3 test version number T5 
<255-e65+1 , 3 
<e65-e55+1 yX% > 

3 > 
i wrong version number TS 

> 3 

<e56-e66+1, 3 test version number T6 and L2 
<e66-256+1 ,x 
4 wrong version number T6 and oF 
> 

$ 

<e57-e67+1, 5 test versien number T7 and 13 

4 wrong version number T7 and "13 

> 3 

b © [end std proce] 

£ abs; | 
aq 0.9+ 1,23+ 0,294 5.33446 ,39 
qas«19,9 we

 
Ww

e 
w
e
 

| X char; 

aq cSac,9+ 1,23+ 1.29+ 4 3342439 
aq 

Ne
e 

We
 

& entier; 3 
qa. O.9+ 1,234 0,294 5.33+45.39 ; 
eq 20.9 

& ster; 
aq 0.9+ 1.23+ 029+ 5,33+45,39 
aq 16,9 

& kbon; 

.é G4 (0.9+ 1,234 0,294 6.33+ 0.39 3 
aq ; 

Ww
e 

w
o
 

we
 

w
o
 

‘w
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& lyn; ; 
aq O.9+ 1,23+ 029+ 7,33+ 0,39 ; 
aq 

x% select; 5 
aq O.9+ 1,23+ 029+ 5,33+45,39 ; 
a4 17.9 ;   
& tracks transferred; 3 
Aq c6l-c,9+ 1,23+ 1,294 43342439 ; 
qq ‘w

e 

% writechar; 

qq 0.9+ 1,23+ 0,29+ 5,33+47 39 

wo
 

W
o
 

w
e
 

  

aq =s:«18,9 

t% writecr; 3 
| 44 O.9+ 1,23+ 0,29+ 8,33+ 0,39 ; 
| qq 

qqf 4 3 
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Bb k=e23,1=0 3 load GPA segment word 
@ i=e21 3 

GQ 219.9+e10.19-e28,194+e50,29 
£ 3 

d 2h49=0 3 tape number:=0; 

[After 1 follows STOPCODE,SUMCOBE and a sum character] 
ig 78,14 - wait - then SLIP or ether 
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sslip< 

[25,8.67 T9, L5, Ml Gier Algol 4, page 1] 

b 115, a30, &20, c20, e20 3 The program starts in cl 

g elet 3; first core location used during translation 
dir elid15 then set eb 
AJf any of the following parameters is not set, 
Adefine 1 and the parameter 
& 3 

[Here follows STOPCODE, CLEARCODE] 

[e4: aq first track of system.39 
leh: aq first track of library .39 set by tape Lh 
2eh4: aq first track of working area ,39 set by tape L4 to the first free 

track following the library; 27 working tracks are needed] 

set by tape Tl, LI! 

wo
 

we
 

we
 

[the working area must hold > no of full tracks in RS and pass 8, The 
following table is generated below and holds descriptions of how the 
Segments will be moved, The table 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: 

qq rel to.7+word size,19+to track .39 
aa rel from.7+next1.14+next2 .19+from track,39 

after run of the program the table is intact, and location holds the 
nenber of words in the translator as an integer with unit in pos, 39] 

g@ tetel 3 @efine i 

cl3: {part 1 of table] ; 
{ 0] ear 3; GP 
[ 1] aa 3 pass 1 
[ 2] aq 3 pass 2 
{ 3] eq 3 pass 3,1 
[ 4} aq ’ 3 std. proc ident 
[ 5] aq 3 pass 3,2 
[ 6] aq 3 pass & 
[ 7] aq 3. pass 5,1 
[ 8] aq 3 pass 5,2 
{ 9] a4 ; 3 std proc descr 
[10] aq 3 pass 6 
[11] aq 3 pass 9 
[12] aq 3 pass 7 
[13] «a 3 pass 8,1 
[14] aq ? 3 std proc code 
[15] aq 3 pass 8.2 A pass 8,2 and 8,3 are [16] ga 3 pass 8,3 A (RS A) moved twice; 

[17] aq 3 pass 8.2 B 
[18] aq 3 pass 8,3 B (RS B)



  
  

[25.8.1967 

[part 2 of table] 

[19] qaf 1214+ 1.19 
[20] aq 214+ 2.19 
[21] qq 3.14+ 3.19 
[22] qq 5014413219 
[23] aq 4.7+9.144+9.19, 
[2h] aq 6.144 4.19 

] aq 714+ 5.19 
Jaq 8.14+ 6.19 
] aq 10.14+ 7.19 
Jaq 14.14+14.19, 
J aq 11.14+ 8.19 

[30] aq 12.14+10.19 
[31] aq 13.14+11.19 
[32] qq 4.14+12.19 
[33] aq 15.14+15.19, 
[34] qq 16.14+16.19 
[35] aq 20.14+20.19 

[36] qq 18.144+18.19 
[37] aq Othe 0.19 

qalsave segm], 
ai2: aq [sum.39] 
al 53 qq~1 o1+1023.29+1023.39 

[1] qq 3.9+1023.19 
e2: aq [from track.39] 
e3: qq [from rel.9] 
chs: qq [to track.29] 
e5: aq [to rel.9] 
e6: qy [size.39] 
e7: qq 40.39 
cB: qq 1.39 
c9: aq [max words.39] 
e10: aq [max tracks.29] 
elt: aq [total size.39] 

alO: pp if » gern al2 

pm pels , tin 7 
eck #10 , gr cd 
tan 12 > er cli 
tin 20 » er ch 
pm pi9ci3, tin 7 
eck -10 , gr c3 
tin 7 » eck -10 
ga ald » tin 5 

ek =10 IPC 

ga ald NTA 
tin 20 » er ¢c2 
ar 3 » sr ¢c5 

sr ch » pt af 
pt af + 1 

ali: arm c9 » sr cil 

pm cll = 6V NT 
pm c9 , it 1 

pa b IOB 

am 6 
arn ¢3 » ck 10 

c6 » er ab ar 

pon(c3) xX ec IZA 
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1, L5, Ml Gier algol 4, page 2] 

GP 
pass 1 

pass 2 

pass 3.1 
std proce ident 

pass 3.2 
pass 
pass 5.1 
pass 5.2 
std proc deser 

10 pass 6 
11 pass 9 
12 pass 7 

13. pass 8.1 
14 std proe code 
15 pass 8.2 A 
16 pass 8.3 A (RS A) 

WO 
O
N
D
 
F
u
p
 

oO 

17 pass 8,2 B 
18 pass 8.3 B (RS A) 

must be aemarked 

next segment: 
pr= chains sum:= 03 
to rel:= bits(0,7, word[p]); 
total size:= pits(8, 19, word[p]); 
to track:= bits(20, 39, word[p]); 

from rel:= bits(0, 7, word[p+19]); 
chain:= bits(8, 14, word[pt19]; 
LFA:= word is std proe segm words 
if -,direc then 
Mhainr= bitstTs, 19, word[pt+19]) 3 
from track:= pits(20, 30, wordl +191) 5 
R:= from track + from rel pos 9 

- to rel pos 9 - to track}; 
write:= R = 03 

move next part: 

if total size>max words then 
“begin size:=max words; 
“ore: =true $ 
end else 
begin Size:=total size; more:=false 
end; 

words:= size + from rel pos 393 
read tracks:= true; 

from rel:= p:= place 2 + from rel3 
M:= from tracks; transfer tracks;



  

M:=size; Rs=sums 

| [25.8,1967 19, L5, MI Gter algol 4, page 3] 
: pm ale arn c6 

| 
| 

  

  

  

3 a 

af: sr cS X IZA 3; for 1:=1 step 1 until size do 
ar p » PP pl 3 “begin RY=Rroorelpl3 p:=p+Ts 
ar 2 D LA 3 {f mark a then R:=R+2pos9 3 
ar 1 D LB ; Tf mark b Then R:=R+1pos93 
hv aT x NZA $ _ —_— _— 
er ale ,ck O 3 sum := Rs ROO := 03 

b: bs [more] , hv a8 3 if more then goto after sum; 
qqn bi V NIB ; if old comp\-,TPAA-,no checksum then 
qqn LPA ; “begin — 
sr al2 V LZ 3 “if R+O then alarm(+<pass sun) 
aq cl12 ,hs ci4 3; end; core[p]:= core[p] - R; 
ac p= M 3; ifcheck GP then goto update segment table; 
hv aah LPB ; end} — 

a8: pm ch , bs [write]; after sum: M:=to track; 
sk (at) , hh b11 3 if write then begin write last track; 

3 goto end trans? end; 
a22: hsn a IZC ; onetrack:sread tracks:=true; 

) @ it f23} > Pa ab 3 transfer tracks; 
pp (c5) , am cS 3 last place:=place2+from rel; 

} eck 10 » ar 6 3 pr=to rels 
; gr ab X IOC 3; one track:=read tracks:=false; 

dln c7 » ClIn -10 3 = rel:=(size+to rel) mod 40777~ 
ga b5 » 8x a6 3 R:i=-size-to relgj “~~ 
aq peS ,hs b2 3 move words; 
ar ¢7 > ps bb 3 Rr=R+hO3 set return(after write); 
qa (ai) +t -40 IZB 3 last place:=last place-40; LZB:=R=0; 
hv a3 xX IZ 3; if R<O then 

bus hv ad X LT 3 “begin Swap3 goto TR end; 
hh b11 LZB 3 after write: — 

if LZB then goto end transf; 
4 ca (b5) Tf rel-O then 

“Degin set return(end transf) ; 
“goto count and transfer end; 

if R#0 then track:=track-17 

ps v6 > hv bl 

qq (a2) t -~-1 NZ   b5: pplrel] , ps (al) pr=rel3 
ps s39 , gs v6 savet=last placet+39; 

) & ud al last place:=placel; 
hsn bi I2ZC read tracks:=one track: =true}3 

goto count and transfer; 
it p > aa {e¥) Tast place:=last placetp; 
ps (ak) =, : it (al0) if chain > 19 then 

  bs 20 » hv b6 
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a gm s M for 1 := 1 step 1 until 39 do 
— bt 38 +t =I “fill zeroess. 

iE ps ST > hv re2 
| b6: aq po » hs v2 move words; write last track; 
f bli: sk (af)  , bs (bd) end transf: 

arm ¢c9 » bh v9 if -,more then 
bs (a0) t 19 M “begin if Chatn>19 then 
aq cl? , hs c18 writetext(¢<end merger}) ; 

Ee b9: hv aiO » se elt end; goto next segment; 
a ameclO , ac c2 total sfzet=total size-max words; 

a25s ac ch > nte to track:=to track+max tracks; 
aq (c3) , hv all from track:=from track+max tracks; 

from rels=from rel-placel}3 
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[25.8.1967 

bes bs p5i1 , hv si 
pm ey IRC 
gm (alt) t-1 MRC 
pp pel » hv be 

a: din a5 y ar ad 
ck -10 » fa a 
cl -10 » ga a2 
pa al Ve NZ 

als pa al t & 
sym ab x ™ 

a2: is [track], can s-960 

ar? 
alts 

bl: 
ads 

ab3 

eth: 
c18: 

[2] 
[3] 

eis: 

a26 

cles 

e163 
els? 

pa a2 y it 1 
vk [group], vk (a2) 
ik[last plivxtho LZA 
sk (a4) xX ho 
ar c7 » vk (a2) 
hvn si LZB 

hvn s1 NT 
hv (a2) DX 1 
qq 960.39 
aq [size+rel] 

sy 29 
sy 64 
it (s) > pa ri 
pm 0 x 

el 34 > ck «4 
ga cls » c& 15 

hv (2c18) D1 
ca 10 » nsf 2 
ca 63 > it 1 
sy -1 » cln-6 
hh “318 

hv af LPA 
pm allel IPA 
hsn a IZC 

pp [rel] , arn 4e13 
gt pei3d , arn 9cl3 
gt peth , arn 14¢13 
mb lai5S , gr pel5 

sk te} » gr al2 
vk (a2) , bh a25 

tpass sum; 
Tsystem match; 
Tend merger; Ne
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Gier algol 4, page 4] T9, L5, M1 

rocedure move words 3 
move: p=0 then return; 

corel Lastplacetp ]:=core[adar(s)+p]3 
pi=pet3 goto move; 

transfer tracks: 
group: =M:960 3 
track: =Mmod960 3 
last place:=if only one track then 

placel else place23— 
Ms ==words 3 _— 

next tracks: if track=960 then 
begin track:=03 group:=groupt1 end; 
Select(group); select(track); 

TR: last place:=last placet40O; swap; 
if read tracks then 1k else sk; 
Rr=R+40; wait drum; —~— 
if RoOVone track then 
“Begin R:=03 return end; 

count and transfer: 
track:=track+13 swap; goto next tracks; 

alarm: RED RIBBON; 
writetext: writecr; 

next core:=adar(core[s]) 3 
next textword: Ms=03; R:=core[next core]; 

RM:=RM shift 343 
next char? R:=R shift -4; char:=Raddr3 

if char=15 then begin 
next corez=next coretl $3 goto next textword end; 
if char=10 then Call Help; 
writechar(char); R:=0; RM:=RM shift -63 
goto next char$ 

update segment table: 
if no sumcheck then goto after sum}; 
no sumcheck:=only one track:=read tracks: =true} 
transfer tracks; P:=rel segm table} 
parte of core[pt+placel]:=word size std 13 
part2 of core[p+9+placel]:=word size std 23 
bits 0-19 of core[pt14+placel J:= 
word size std 33 

updated track back to drum; wait drum; 
sum:=03 from rel:=from rel-place2; 
goto move next part;
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[25.8.1967 T9, L5, Ml Gier algol 4, page 5] 

[the following code used for generating the two tables in c13ff and 
initializing the program is overwritten, i.e. a new run with the 
program requires, that the tape is reloaded] 

el: 

      

u cl 3 START MERGER: 
a c=l0ct 3 define place 23 
~  ovy 17 > pm ef 3. select(17)3 

hsn a IZC 3; from drum (first comp, ¢1); 
arn jel IOB 3 only one track:=false; 
hs a X 3 from drum(first stdj"e5); 
pmneji xX 3 abs track segm table:=M:=first comp+ 
cl 10 » Gln e7 3 part 1 of second word comp:4o; 
ar el X 3 rel := M mod 40; - 
ck -10 , ga al6 3 only one track:=true; 
em al2-1, ga a26 3 save abs track seam list 

3 save rel track segm list 
hsn a IZB 3; from drum(M,c1)$3 1:=03 

alé: pp [rel] , pm pe5 3 for pi=rel step 1 until rel+16 do 
tl -20 , tl 20 3 —Ddegin —— — 

alg: gm cl3-1% 1 3 wordli]:= segm table{p] A 20 0 20 nm; 
is (aTBJ~ , nen s-2 5 if 1414 then ~ 
pa (a9) 3 “part 1 of word[1]:=0; 

al8: bt 16 t 1 3 is=i+13 
pp PT , bh al16 5 ends 

2 

arn pelO , ne (e3) 3 if part 1 of word 3 std proc 4 
qq cl6 , hs cth 3 fart 1 of first word segment list 

3 then alarm(+<system match) ; 
sim 4e13 ITB 3 oid comp:= word[4]40; sum:=R:=03 
gm 3eh =, pm 16c13 ; 
tl -20 3 if -,old comp then 
em eh NTB ; “sSumt= wordsize RS else sum:=03 

[-1]l pp o IZB 3 next scan: p:=03 first:= R=0; 
al3: arn pei3 , mb tal5 3; next word: 

ck -20 , ar 3e4 3 sum:=sum + bits(0,19,woralp]); 
er 3eh , pp pl 3° ps=ptls 
bs p-16 , hv e827 3; 4f p<i7 then begin 
ne pell , hv al? 3; TF p=11 then begin 
gr ¢2 V LZB ; Tf first then save sum:=sum 
sr c2 ITA ; élse diret?= sum < save sum end; 

al7; pm 3e4 , ain c7 3 Rr="sumsho + — 
tk 8 , cal -8 3 (sum mod 40) pos 7 + 
ar el > pm al5 3 first comp; coment marks in R := 003 
pm pels NTB 3; if -,first then word[p] := word{p] + R 
ac pel3 v NZB 3; Glse if -,old“compAword[p] is std proe word then 
pp pl LA 3 ps=ptTs 
ac pi9e13 LZB 3; if first then word[p+i9] := word{pt19] + R; 
hv al3 3. goto next” word end; 

ae7: hv all NZB ; Tf Tirst then 
3 begin “~~ 

pm e7 » em held ; “word[4.]:= word size std proc ident pos 193 
arm el » mb 1al5 3 word|9]:= word size std proce spec pos 193 
er 9c13 , gm 3e4 ; word[i4Jz+ word size std proc code pos 193 
arm e2 ym aid 3 sum? =0 3 _— 
er 14c13 , hv al3e1 3 comment R03 goto next scan; 

3 end; goto modify; 
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a2it mb 1al5 , ar tel subroutine used below; 
aes; ar ei2 +t 1 

» hv si 
alk: pt et > pa e2 modify: 

clear bits 10-19 of std proe words descr, 
set from track and from rel 

in word[23], wora[28] 
and word[ 33] 

pt e2 » pt ef 

am 23¢c13, hs 2921 
arn 28¢13, hs a21 
arm 33¢c13, hs a21 
pa pet t 4.7 

wore[O]:=word{[0]+ first comp; ac cl3 , ac 19¢13 
word[ 19]:=word[19]+first comp; 

3 

3 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 
hv az2d LIB ; 

am cid , mb ilai5 3 

tl -59 , din c7 ; 
& é tk 8 » cl -8 3 word[37]:= wora[37] + 

ar el V 3 if old comp then word[35] A8m120 20m 
a20: arn 35¢c13 , mb al5 3 else word size GP:40 + first comp + 

, ac 37¢13 ; (word size GP mod 40) pos 73 
arm 34e13 , mb al5 3 ~~ ~— 
ac 36c13 , arn 34c13 3 word[36]:= word[36] + wora{[34] A 8 m 120 20 m 
mb 1815 , gr 34ce13 3 clear bits 0-6 and 20-39 of wora{[34J;7" 
arm 35¢13 , mb tal5 3 

r gr 35¢e13 , arm 15c13 3 clear bits 0-6 and 20-39 of word[35]; 
gt 17c13 , arn 16c13 3 part 2 of word[17]:= part 2 of woral15]; 
gt 18¢c13 , arn 2e4 3 part 2 of word[18]:= part 2 of word[16]3 
ac 17¢c13 , ac 34e13 3  wordl17]:= word{17] + first work 
am 15¢c13 , mb tal5 3 word[34J:= word[3h] + first work; 

’ ck -20 , sr 8 3 
xr , din ¢e7 3 next:=(word size pass 8-1) :ho+13 
ar 8 yar 2eh 3 word[18]:=word[18]+next+first work; 
ac 18c13 , ac 35c13) 3)~— word[35]:=word[35]+next+first work; 

- prm-celO XD 
» © el 10 » din c7 max tracks := free words : 40; 

er e100 X ” 
max words:= max words x 403 
chains= 173 
place@:=e53 

min e7 » em c9 

pa alO +t 17 
pt al-1 +t cho 
pt al t et-4o 
hv aid o

o
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goto next segment; 

d edD@i,eli=le5, e12=e54+39 
ad et=lie5, e2Q=42e5, eF=l5e5; 

t ad e9=e5-hO, e7=hoe5, eB=cl-13 
ad e6=e5, e10=e5-16 3 
d eiZ=he1, et4=9e1,e15=thels 

we
a 

[After 1 follows STOPCODE, SUMCODE and a sum character] 

1 19,L5,M1 
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