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‘ sslip< ‘

[31.8.67 T1] , L1 Gler Algol &4 1
L |

b ¢82, e69 ; Outermost block

[Definition of loading parameters
Possible values , mesning]

ell=90  ; Depending on available drum, first track for reading by slip. ‘
eli=15 3 10 <eb <17 , first core used by translator. *
e®0=1022 ; 1005ek < e20 < 1022, last - -
e$8=15 3 10 < e38 < 200 , first core used by trenslated progrem,
e37=1022 ; 800 < e37 < 1022 last - - - -
3 - Note below: e37 = 1e37. ]
e27=0 5 O, arrays in core, €18 and el0 must also be O,
F 3 1, - - buffer. |
‘ elih=0 5 0, translator medium is drum.
s 1, - - - a buffer medium,
e18=0 3 0, backing store is drum,
s hoo, - - = disc with block length koo,
3 6Lo, - - - - - 6ko, :
eli0=0 3 < 0, no tape units , SAMBA record handling procedures are included, |
3=0,- = = . - - - - -not - . |
5 >0, elo - - - - and tape - - - - .
eb69=L 3 b < e69 < ho , SAMBA record segment length,
;'L_ redefine wanted loading parameters !
= ,

[here follows stop code and clear code]

<elo+1,<~elto+1

X
& e27=1

>




[check load parsmeters]
<eh-17, el=0>
<e-eb+10, eli-0>
<e20=-1022, eli=0>
<~e90+1005e+ eb=0>
<b§8—200 eL =0>
<we38+10, el=0>
<e37-1 022, elt=0>
<-e3T+800, e4=0>
<e27-1,el=0>
<be?7,eh“0>
<elli-1,eli=0>

<-elly, el=0>
<elo- ]S,eh"O/
<-eb9+h, eli=0>

<eb9- LO eh =0>

~<-e27+1,<-e18,eh=0>

<-e27+1,<e18, el~0>

e3=1

<e18+1,<-e18+1,e3=0>

<e18-5/,,<-e18+h01 a3=0>

<e18-639,<=c18+641, e3=0>

<e5,eL“O>

<melii

i wrong mz2Cefiniticon, restart the slip reading

lwiom!?

\

[define some general nemes]

el3=21el 3 otart “ranslator buffer areas

e28=163e13 ; start adress of GP fixed part

e3=40228 3 byte lnput-output code

e16=h0e3 : noimal first word of a pass

edT=1e37 3

ely1=1 : GP sceg size

<ellt 5 iT trenslator medium is buffer medium then
elt1=bo 3 T OGP seg size := Lo; -
> ;

e26==441 s trackplace length for RS

[version ond tape number definitions]

d ehk8=0 5 tranzlator is in := false
d e5l= 5 verslon number
d e50=e51 5 mex version number := yversion murber
" 2 set version number for :
d ebl=e51 ; T1,L1
d ebo~2 3 T2
d el3=7 3 T3
d e€h=lh s Th
d €655 3 TS
d eb6-6 H rP6 12
d eb7= 3 77, 15

i
o
o)
P
o




[17.4.67]
[Gler Algol 4, GP, page 3]

b k=elli, 1=e28, 825,b35,¢7 ; GP drumblock., GP fixed part, track elk,
e28: qq [loaded sgaln at end GP)

3
[16ke13] ;
aq [loaded again at end GP] ;

start compiler: goto init GP;

alb:

as 1p=3 3 constants:

[1a] 1 H

[2a] 10 3

[3a] 960 3

bl

eb: bthThlprint count]t-55; test print: print count:= print count + 1;
hs™ al 1f print count > 10 then newline;

e7: gr el3 , gm Wle13 ; print: save R:= R; save Mi= M;
ck 0 , t1 =69 := part 1(R);

eB: min a , Pt b2 print 1: RM:= RM X yz-3; zero:= 03

al: ck =10 , ga b3 next: char:= Raddr:= part 4(R);
bs (bh) LZ 1f digits = 3 VR $ 0 then zero:= 16;
pt b2 t 16 - -

b2: pa b3 t [zero] LZ if R = O then char:= zero;

outchar(charf; 1f -, call from byte out then

print count:="10; I
digits:= (dlgits + 1) mod U;
1f digits + O then begIhi Ri= RM X 10 goto next end; |
RT= save R; M:T 5ave M; marks:= marks RK; - |

b3: sy [char] , nen sal0

a2: pa bl t 474

bh: nen o[digits]t-256
mln Pa s, hv a1
arn e13 , pm Liel3

a3: space exit:
b5: sy 59 [point], pa b5 outchar (point); point:= 0;
sy O , hr 81 outchar(0) 3 return;
alie new line: outchar(6t) print count:= 0O

out char (passno); passno:= 0;
goto space exit;
next segm: GPseg:= next seg 1; goto set GP pl;
mess: GPsegi= messl; set GP pl: GPpl:= if outaddr >
outbuf 2 .. (if beckw pass then 1 elSe 0) then —
outbuf 1 els€ outbuf 2; swop;

e9: sy 6k , Pa Dbl

b6:s sy 1[passnol, ps b6

e2h:hv "a3 , 1t al7

e5: pa b1l , it 123%e13
bs (b15) , 1t B3ei3

b10:pai2bet3[GPpl]DXt12ke13
S b1l

e Ve s Ve e U e e we o tee Ve Ve Be e W We Ne We Yo e e

A 2]

a5: ck "10 , ar 1leb walt drum; go indirect (s-1);
>
ell: gm UW1e13 X
din 3a , ck =10
ga b8 s cl =10
ga b9 , pm W1e13
b8: vk [grouplt 960
elT:
b9:  vk[the track], hr st
e3: d e22=1, e2h=0, e10=1

track: save M:= M;

group:= 960 + R : 960;
the track:= R mod 960; M:= save M;
select groups;

eh2: ns 5 next GP seg: ge¥ GP seg; goto GP pi;
e30: 3
b11: arn al9[GPseg] Dt el1 ; get GP seg: GP seg:= GP seg + GP seg size}
< elt-1 T 3 1f GP in buf then
ck 10 , ar 1lek ;3 -
ar (b10) D 3 buf to core (40) words from: (GP base + GP seg)
elt3: qq O[segnol , vk (19) ; to: (GP pl);
i1 7o , hv (s-1)
X H else
hs a5 3 begin
1k (b10) vk (b9) Track (GP base + GP seg); 1k (GP pl);
eli3: qq O[segnoj » hv(s-1) ; end;
;
H
H
3
3
;
3

Select the track; return;
Define GP loading parameters

e ‘e




[17.4.67]
[Gler Algol 4, GP, page 4]

b c7 3 mess 1, track lelk

¢1: hrn ri X 5 Mmessage: restore s from original call; M:= 0;
arn si » 1t Me13 ; Ri= paramword in 813
bs (b17) , 1t -B1  ;  text:= GPpli= if inaddr > inbuf 2 then inbuf 1
1t (rb21) , pa b0 else inbuf 23 - —
gt rb21 , el -2 3 rel:= part EéR);
tk 38 s €k =18 5 by no:= bits(36, 37, R); M pos 2:= bits(38, 39, R);
ac r, udideblbyaddr] ; do(select by noi; -
sy 58 T, arn ek 5 write LC; R:=M; M:= linecount;
hs e9 X 3 new line;
ne 0 » @ Tb23 ;  if Raddr T O then return addr:= s
ca 3.2 , hv re2 ; TF Reddr ; 3.2 then
arn 16elk , ab rb22 ; Tbegin error Soenrred:= true;
ga 16eb , sy 29[RED]; write char (RED) end; —

c2: sy 3501), sy 57[1] ; writetext (¢<line}) ;™
sy 37(n] , sy s53[e] ;

‘ c3h: g3 re5 , hsn e8 print 1 (CR count)EP seg := 0;
comment to get this GPseg again;

cbh: pa B11  , hs e30 next Text Segm: get GP seg;

c5:

b21: pmb2e13[text]Xt [rell; next text words:
pt “TH2T t kLo text:= text + rel; rel:= Lo

1s (b10) , 1t s39 1f text > GPpl + 39 then goto next text Segm;
bs (rb21) , hh relb - -

write text (wordltext]);

if more words then

" begin text:="Text + U1; goto next text word end

cbh: cl 34 s ¢k -4
ga rb22 , ca 15
hv (rb21) Dt U

e W e Wwe we We s ‘es e e Wwe Vo

b22: syl1,3[char], cln -6
[see 3b20]
nc 160 , hh recb
pa b1l t 819
arn 8elk  , hs el

0Pseg:= end comp;
from drum éinput track, GP pl);

We %e Ve We Ve We We Ve e s ‘e

‘ 1k (b10) , sy 62 writechar (BLACK);
b23: ps eli2-2 , ud 16ek s:='return addr; select(normal;
[retimm addr]
[-2] grn re1-1 VX 1 M clear this track for marks
hr si return; comment 1if stop then to
hv r-2 next GP seg which will Be end comp;

4d e31=k, e32=j
d e10=120e10, e22=3e22
d elh=c2b+eli1+eli1+el

Define text loading parameters
Reserve room for mess 2 and 3, tracks 2 and 3 ell,

we we e

end mecs 1

jo
A1 Y




[17.4,67]
[Gler Algol L, GP, page 5]

load eommon texts,

b k=e31, i=0
T=e32

e33: tprogram too big;
e3h: Tstack;

ehs5: Tpass sum;

eh6: Tpass medium;
e32=1i7

“e %o W woe Ve e

& ;




[30.10.67]
[Gier Algol 4, GP, page 6]

hv (re11) DVt e5 the moved code is entered. |
[ segment table]

c3: e21=j, abB=c3-e28

b cl1 3 Block for next seg 1, track lell,
T=e10, al7=e2k 3 Define GP seg for next seg 1.
e23=k 3 Define abs track for segment table
cl: it (el3) +t 1 5 next segment: sSeg no:= seg no + 1;
arn re3 X IRC ; R:i= M; M:= set RC (seg table[seg nol);
hh Tci0 NZ ;3 1f R # O then goto segment driver only;
hh rc9 IRB ; TT LRB then goto segment only;
c2: arn rch t 1 IRC ; prepare new pass:
gr €2 t 1 MRC; 'The code from lcb to ¢10 1s moved to inbufi ff,
hv Tc2 NB ; +this place 1s cleared for marks and
2
3
H

Define relative addresses for segment words,

qQq words,.19 f,;

3 Format
aqa ; GP, not segment word
gq 3 2 pass i Bach segment of the compiler is described by one word
ag 3 1 pass 2 which i1s loaded by the segment itself or, for the
ad 3 1 pass 3,1 std pr segments, by merger.
‘ qQaf,; 3 std.pr.ident, Three main formats are used:
Qqa 3 2 pass 3,2
Qqa 31 pass b4 1. Words which describe a new pass, i.e. byte input-
qaq 3 1 pass 5,1 output 1s adjusted:
qq 3 2 pass 5.2 aq first core.9 + words.19 + pass no,24 + pass bits.29 +
qqf,; 2 std.pr.descr. entry in core.39;
qq 3 1 pass b pass bits: change dlrection: 1,29 else 0.29
aa 3 1 pass 9 backward pass : 1.28 else 0.28
Q@ ;1 pass T
Qa 3 1 pass 8,1 2. Words which describe next part of current pass:
qgf,; 2 std.pr.code qq first core.9 + words.19 + 1,20 + entry in core,39 f3
Q@ 3 2 pass 8,2
a9 3 2 pess 8.3 (RS) 3. Words which describe a std.proc segms
5

ch=1-1, c5=1e13-e30
pl (16el) , hsn e3

terminate byte output
In:= modebits; byte out (0);

3
3
grn a9 , hsn e3 5 Dprevent testoutput; byte out(0); byteout(0);
4" c6: pp re7 , hsn e3 3 change return from full track to e7;
gp b16 , hh rc6 3 while track not full do byte out(0);

¢t hh rc9 NPA
gn rcf , hs &9
pm lelh  , hs &8

if pass inf wanted then
begin newline; print 1(used tracks);
iT Inf 1 f 0 then print (inf 1);
T

arn 2ebk , pm ek IT inf 2 + 0 Then print (Inf 2)
e8: nc 0 , hs &7 end;
hvwn re8 X NZ Segment only: set return to get GP seg;

We We Ve Ws Ve Ve Ve

cOh: pm re7 , ps ekh2 goto next GP seg;

cl0hshvf el2 |, ga D110 segment driver only: GP pl:= Raddr;

3
[-2]l gm re3 V& 1 M ; clear this place for marks;
clls hr €30 3 comment also used from c2 f£f;
[1] hv T2 ;3 return to (get GP seg);
e

€10=b0e10, e22=1e22
e2l=e2li+ellq
e10: [check load addr]

Set @2 load parameters

.
?
-
b
-
>




(17.4.67]
[Gier Algol 4, GP, page 7]

’ b ci1 3 Common block for next seg 2, track Sell
3 only one of the followlng versions is loadeds
< ~elili+] 3 Drum version:
cl: gm el3 Xv 1ZC ; Get segment: el13:= Ri= M; goto start;

Get word: R:= track rel pos 9 + track no pos 93
goto move word;
Start: sumok; transport ok:= t;

c2: arn 12ek , hv re7

we wo ‘e \ps

gt T » pp [words]

c3hs ga rb25 , arn 12eh

next: Re:= track rel pos 9 + track no pos 93
bs p=512 t 473

if 39 < p A trackrel = O then

ca O , hv rcb goto whole traeks;
hs re7 move wordj;

p:=Dp - 13 first core:= first core - 39;
after whole tracks: first core:= first core + 40;
ifp + O then goto next;
new:= true;
£111 buf (input track);

pp p-1 , 1t

ch: qq (rbas) t Lo
nen p s hh re3
pa rb26 , pmm Belt

‘ hs re9 X

e Ve e We Ve Le WE Yo Ve Ve e e s Yo ‘oo e we

c5s
b25: ar e1b6-1[firstcorelt-1; sumit:
ar "2 . D LA R:= sum of read words including marks;
ar 1 D 1B M:= el13;
m et3 X sumok:= R = 0}
ca (rb2s) X return;
hr s1 IZB
hv rc5

whole tracks:
from drum (first core, trackno);
p:= p - bO; trackno:= trackno + 1;
goto after whole tracks;

c6: hs relo
1k (rbas)
pr p-40 , arn 1a16
ac 12eb , hv reb

H
3
3
H
cTs 3
b26: bs [new] , hh re8 ; move word:
hs rc9 5 if new then f1ll buf(trackno);
cBh: arn 12eh , ga rb27 ; TS1l:= tTackrel;
‘ ar 1 D 3 track reli= track rel + 1;
ca bo » ar rell ;  if trackrel = 40 then
ga rb26 , it (rb28) ; T begin track relT= O; trackno:= trackno + 1 end;
b27: pm [rel]l X IRC ;3 new := track rel = 0; B
gr (rbas) MRC ; store[first core] marks := R:= store[ rel+trackbuf];
gm 12e4 , hr s 3 returng
c9: hs rel0 £i111 buf:

track buf:=

1f inbuf 2 < inaddress then inbuf 1 else inbuf 2
from drum (track buf, bits (70, 39, R)T
walt drum; R:= 0; return;

pa rb28 , it Uiel13
bs (b17) , 1t 1el3

b28: 1k[trackbuf] t L2e13
vk (e17) , hrn st

e s Vs Ws we

¢10: tk 10 s ¢k 30 subroutine for track select;

hv ell

‘e we

constant used in 2¢8;

cll: q@ =40 t 1.2

.o




[6.4,67]
i. [Gier Algol U4, GP, page 8]

X 3 Buffer version:
2
cl: gm el3 XV IZC ; Get segment: el3:= Ri= M; M:= 03 goto start;
c2: arn 1al6 , hv re3 ; Getword: Ri= 1 goto
gm 1h26 , ga rYb25 ; start: get word exlt:= false; first corei= bits(0, 9, R);
ck 10 » 81 =30 ; R:= bits(10, 19, R); Sum ok:= transport ok:= t;
c3: sr 12eh , gr Uiel3 ; get R words: words:= R;
qan NT ; 1f rest in buf < R then R:= rest in buf}
sc Wiel3 , ar 12eh ; Vords:= words - R;
hh re7 LZ ; i1if R = O then goto get next block;
tk 20 , ar b33 ; IT (R) words - fg"-rdm: topbuf - restinbuf) to:
ar (rb2s) D ; (firstcore);
sr 1 » 11 O ;
b26: arn 1a16 , hv rc6 ; 1If get word exit then goto exit 1;
ok~ 20~ , tK 30 ; TFlrst core:= firsT core T R;
ac rb25 , ck 10 3 rest 1n bufi= rest in buf - R;
‘ chhs sc 12ek , arn biel3 ; test more words: R:= words;
hv re3 NZ ; 1if R % O then goto get R words;
58 ———mm—
b25: ar el6-1[firstcorelt-1; sumit:
ar "2 D 1A ;3 Ri:= sum of read words including marks;
ar 1 D LB ;3 M= el13;
M et3 X 3 sum ok:= R = 03
ca (rb25) VX 3 return;
cb: sc 12ek , arn e16-1 ; exit 1: rest in bufi= rest in buf - 13
hr si IZB ; R:= store[first core]; return;

get next block: err ct:i= 03

c¢Th: hv re5 , pa rb29 '
curr block:= curr block + block in er;

b30: qq [block iner]
b31: qq [current block]
b32: qq [block length]
b33: qq [top bufl 3
b34: aq 12eh.9+1.19+b31.39-e28,39 ; word for transport of status word and

5 curr block, top buf is added by init buf comp

These parameters are set by
Init buf compller

E
arn rb30 , ac rb31
cBs 3 repeat block:
b27: arn rb31 , 11 [unit] ; 11 block (curr block, unit);
b28: arn rb34 , 11 [check]; 11 status (check word, check);
11 0 s Pm rb32 ; us (1) word from: (addr of curr block) to:
¢9: ar rel0 D 3 (addr of curr block in buffer);
us 0 , arn 12el 3 1f status < O then |
b29: bt [errct]Vt-200 LT ; “hegin err ctT= err ct + 1; if err et < 3 then |
,‘ gn 12eh , hh reb T"goTo repeat block; - [
hr s1 IZC ; sumok:= transport ok := £ return
hv rec8 3 end;
qa [fi11] 5 TeSt in bufi= block length; goto test more words;
2
H
3

c10=b31-12elt 3 eddress diff, for transport word;
> 3 End buffer version

e

€10=U0e10, e22=1e22 Set GP load parsmeters

elhmell + el
e10: [ check load address]

we We e we




[26.4,67]
’ [Gler Algol 4, GP, page 9]

b b3, c5 Block for next seg 3, track 6ell

-e

Unpack rest of segment word from M:
pass bits:= bits(20,29,M);
exit:= b1ts(30,39,M ; Raddr:= bits(20,24,M);
if -, sum ok then mess(if -, trensport ok
“then {<pass medium} eIlSe 4:<pass sumb, 2, 0);
comment mess 1s called in a fummy way because
T¥ overwrites this track; pass bits 089 to in;
if LZA then goto possible psuse;
If this place i8 at e20-40 then

skIp pass 9: goto next segm;
pass no:= Raddr; select(typewriter);

prepare new pass:
M:= input track; R:= output track;

c: ¢ln <20 , ga 1rbi
gt rb2 , tl -5
ps el3=1, pm rc5
el =10 NZA
b1: pilpassbits]vt508 LZB
gn el> , hv e5
hh rchk LZA
d cb6=e20+1i-c-40
- ca recb-1+9,hhn e29

ga b6, ud 1hel

m 8elt  , arn 9ek

Ve We Ve We Ve Le we Ve we Ve Be Wwe ‘ee e e e We Ve e We Yo e \ee ‘ee e e e e

qq (b18) VvV -1 Nz
ckh: hv re3 , ud 1hek
lyn D LKA
pi (16el) , ud 16ek

[-2] gm re-1 V& 1 M
b2: hv 0 t [exit]
hv T-2

possible pause: select (typewriter);
if LKA then lyn;
Ini= mode bits; select(normal);

hv rel X LRA if -, change direction A discmode then
‘ hv rei NQA " begin Ri= last bit (R - first track);
sr 5eb , mb 1a Mi=R + first track; Ri= first track - R = ]
gr 8ek , ar selb end
pn Seb X else if change direction then swap;
sr 8ebk , sr 1a Tnput Track:= M; output tFack:= R;
cl: gm Beld , gr 9ek
qq (b11) t el1 LRB ; Get byte input output segm:
qq r2 s 1t e3 if backward pass then GP seg:= GP seg + GP segsz;
pa b10 , hs e30 GPpl:= byte out; get GP seg;
pa 2ebt  , pa 3ek inf 1:= inf 2:= 03
c2: arn 8ebk , hs el track(input track);
pa b5 t 59 pointi= 59; print count:= 10;
Ik tel3 , ud a2 from drum(the track, base inbuf 1)
arn 8elk , ar 1a if backward pass A discmode then
grmed v NRB ; ~ output track:= input track + T
gr 9el LQA ;3  else if -,backward pass then CRcount:= 0j
grn a12 1QA ; IT disScmode then no release used tracks 3
grm 1eb LA ;  IT dlscmode THem used tracks := 0
arn a9 s, & e5 5 Set test valle To find GP pl;
& c3: arn(b18) t 1 5 while next byte = 0 doj
hs all LA ; byte addr:= byte addr - 1
H
;
3
3

finis: Clear this place for marks;
goto exit;

e vo Vo

e5: qan elb ¢ eb5+1,26

e

packed text params for use if -, Sumok;
end next seg 3

e ‘oo

e10=l0e10, e22=1e22
e2h=e2l+ellq
e10: [check load addr]

Set GP load parameters

e We Ve




[6.4,67]
[Gler Algol 4, GP, page 10]

b k=e22+e1l, i=e3, al, b1 ; Forward pass track, track Tell, core e3
a18=e2l [GP seg forward] ; comment must follow next seg 33

e3t hv 1e3[i] ¢+ 2 NKB ; byte out: comment 1e3 corresponds to 1 = 03
a9: al0==g9[used in a2-1] 3

hs eb t 123e13 [see endpass] ; 1f LKB then test print;

hv (e3) t =2 1:=1 + 1; goto pack [1];

qa el , arn(bis) R:= buf[out addr];
is ém 5) , sk s-l0 to drum (the track, out addr - Lo);
qq (b15) t -82 1B if mark B then out addr:= out addr - 82;
b16: hv el12 [see end pass]; goto pack[TT;~

[a12 18 cleared by end pass when discmode]
al2: srn 10elk , ac 1eb track in: if -, discmode then

hs™ aT =~ - = used tracks:= used tracks - increm;

aq Bet , arn(b1) next trackginput track) ; Ri= buf{in addr];
is ibl) , 1k s-bo from drum (the track, in addr - L40);

3
ela: 3
b15: gr 82e13[out addr] t 1; pack[1]: out addr:= out addr + 13
hr 78 5 buffout addrl:= R; return;
ck =10 , gt (b15) ; packi2]: part 2 buf [out addr]:= Reddr;
hr si 3 return;
ck 20 , ac (b15) ; pack[3]: R:= R shift 20;
hr st 5 buffout addr]i=buf[out addr] + R; return;
ck 10 » ac (b15) ; pack[4]: Ri= R shift 10;
pa e3 t a9 ; buflout addr]t="buf{out addr] + R; 1:= 03
hr st NA ; 1f -, mark A then return;
arn 10ek , ac 1eld ; track out: used Tracks:= used tracks + increm;
arn el | sr 1elh ;  1f used tracks > avallsble tracks then
hs e5 IT ; " mess (4<program too bigh, 2, 0);
hv 1 s dan e33
hs al 5 next track (output track);
3
H
;

e vr we o we

qq (bt) t -82 1B if mark B then in addr:= inaddr - 82
e2:bl:aths - I
b17: arn 81e13 [1naddr] t 1; unpack next: in eddr:= inaddr + 13
[1e2]lga ©T3L V NA ; R:= buf[in eddr];

[NA 1s removed by Tnit comp for use in type in in pass 1]

hv at2 5 1f mark AA -, pass 1 then goto track ing
tk 10 s 88 €13-3 ; Tor ji=1 step 1 until’ T do

tk 10 s & e13-2 ;T byte buf[3Ii= part (J) oT: (R);

tk 10 s g8 el3-1 ;

next track: comment addr of track no in 813
track no:= track no + increm
e15: [pass 1 starts here and replaces the next 4 words by
arn(s1) yhv ell 3 Ri= track no; goto track

[ 2 K ] LN ]

arn 6ek , sr (s1) if track no > last track then

al: arm 10ed , ac (s1)

b18: 3
el: ammel3-1 [byteaddr]t-4; byte addr:= byte addr - s
hr “sT 3 Ri= byte buf [byte addr]; return;
all: ;
;
3

arn (s1) V NT ~ track no:= track no - avallsble tracks 3
stn belk  , hh  ai R:i= track noj goto track

hv ell

ag [£111]

Set GP load parameters

4 ell=e2li+el1, e10=b0e10
d e22=1e22

We Ve We Ye Ve W Ve we

fol




[6.4.67]
[Gier Algol 4, GP, page 11]

b k=e22+e1l, i=e3, al s Backward pass track, track 8eils, eore e3;
e3: hh e3[i]t 2 NKB; byte out: comment:e3 corresponds to 1 = O3

e12:
b15:

al:

b16:

e35:
a812:

el:
b17:

el:

al’:

e16:

4 e=e2i+elst, e10=k0e10
d e22=1e22
€

3 if IKB then test print;
hs €6 t 122e13 [see endpass); Ti= 1 T 13 goto pack(i]
hv a1 , ck 10 pack(1]: R:= R shift 10;
store first: out addr:= out addr - 13
buf[out addr]:=.R; return;
pack[2]: R:= R shift 20; buf[out addr]:=
buf [out addr] + R; return;

gri123e13{outaddr Jt-1
hr si s, ck 20
ac (b15) , hr s1

ck =10 pack[3]: part 2 buf [out addr]:= Raddr;

gt (b15) , hr s1 return;

ac (b15) pack[h]: buf [out addr]:= buf [out addr] + R;
pa e3 vV e3 im0

hh (e3) t 2 comment a1 used. after test print;

hr a7 NA if -, mark A then return;

track out: used tracks:= used tracks -+ increm;
if used tracks > available tracks then

arn 10ek , ac 1eb
arn el | sr el

hs e5 T T mess (fkprogram too big*n 2, 0);
hv » QQn e33
hs a3 next track (output track);

aqa 9e4+ , arn(bi5) R:= buf[out addr];

is (b15) , sk s to drum (the track, out addr + 1);

aa (15) t 82 1B if mark B then out addr:= out addr + 82;
hv e12 [see end pass]; goto store first;

(212715 cleared by end pass when discmode];

e We Ve WE Ve W W We We W e We s e we ‘er We wes e

stn 10elk , ac 1el ; track in: if -, discmode then

hs~ a1%" - 3 used tracks:= used tracks - increm;

qq 8elt , arn(b17) ; next track (input track); Ri:= buf{in addrl;
is (b17) , 1k 81 ;  from drum (the track, in addr + 1);

qa (b17) t 82 1B if mark B then in addr:= inaddr + 82;

arn 42e13 [inaddr] t-1; unpack word: in addr:= in addr - 13
ga el3-1V NA Re:= buf{in addrl;

hv a12 if-mark A then gotec track inm;

tk 10 , 82 e13-2 Tor J:= b step =1 until 1 do

tk 10 ; ga e13-3 " Dbyte buf[J1:= part (3) of: (R);
tk 10 , ga e13-4
arne13-1[byteaddr] t-4; byte addr:= byte addr - s

hr i s R:= byte buf [byte addr]; return;

-e

we %o we we

next track: comment addr of track no in sij

srn 10et , ac (s1)
trackno:= trackno - increm}

arn(s1) , sr 5eb

arn(s1) V NT if trackno < first track then

arn bebk , hh a13 " trackno:= trackno + available tracks;
hv el R:= track no; goto track;

qq [fi11]

e We Ve W we we e

first instruction of a pass is read in here;

Set GP load parameters

e we W




[6.4,
[Gier Algol b, GP, page 12]

671

i=el10Q

b c7

a19=e2l

a2t
¢clh:

[2]

ceh:

ch:
c5:

cb:

bs
arn

gr
pp
can
grn
bs
acn
bs
&mn
bs
grn
grn
bs

pa
aq
pa
arn
tk
arn

arn
ck
bs
grn
gr
sr
gr
sk
gl
ar
gr
grn

qq
qa

pa
tk
1k
it

Qq
qq

(ei3) , nv reb
11ed |, ar res
12eh , pm reb
8 , pp p-1
P-4, it L3
12313t -1 M
P~13 , hh reci
1B3ed t -1 M
p-b |, hh re1
17ed ¢ -1 MA
-2 , hh reil
205e13t  -82 MA
16he13t 82 M
p-1 s hh res
b1t t a18

r2 , 1t e3
b10 , hs e30
Beli |, ga 15ek
14 , gr 2eb
belt |, gr -2
9elbt , pp p-1
-10 , gt pi16ek
3 , hh rec2
eli , arn 5el
9el |, ar Leb
1216 , gr 6Gel
Belk , hs e11
L2e13 , pi (10ek)
16elt , arn 1216
1216 LQA
10elk , sc gelt
ek  , hhn e29
1023 , vy
1€22,39

2elh |, arn 2eb
-tb , hs e
e3 s vk (e17)
(15elt) , hvn e3
[fil11]

(GPsum if drum]

d e2i=e2l+elt1, e10=boel10
d e22=1e2?
€10: [check load addr]

€

s we we

W e W We We We we e e e e we we Ws we

e s we we e ‘9o

e e W Ve We We e o e wo we Ve

we ‘e we woe Ve we e we

e we wo

.o

Block for init comp, track 9eil;
Define GP seg for init comp;

End comp or init. comp drum version:
if segno > 0 then goto end comp;
Trackno:= basé GP + tracks in GP; track rel:= 0
Init. comp buffer or paper: tape vesion:
for ii= 39 step.~1 until 0 do .....
" Inbuf 2[1T markO:= owtbuf 7[1 Jmarko:= 03
for 1:= L step <1 .until O do
" byte buf[i] markOs= 03
for i:= 12 step -1 until 0 do
~marks of €F paramsi= 05 -
for i:= 3 step -1 until 0 do
el param[i+13):= instr(qq 1023, vy);..
buf 1limit 3 mark A := buf limit 1 mark A= O
buf limit 2 mark C:= base in mark Tis 03

GP seg:= forward pass; GP pl:= byteout;
get GP seg;

save return point addr in 15ek
Save return point track in pos 25 in 2elys
Save search and start medium track in -23
for i:= 1 step -1 until -2‘2_

by select[i]:= part (1, unltsl;

CReount:= 0

output track := first track;

stringtrack:= inputtrack := lasttrack:=
first track + available tracks - 13

to drum(string track, inbuf 2);

modebits:= part 1(param 10ek)

increment:= if discmode then 2 else 13

output track:= output track - increment;
used tracks:= 0; goto next segment;

instruction for initalization of by select;
tracks in GP, Only used by drumversion

end  eomp: return track to byte out;
goto byteout[relative return]

Set GP load parameters

End init comp




[50.10.67]
’ [Gier Algol 4, GP, page 13]

[Init GP: 3 versions, entered with GP in core]

< ~-ell+q 3 Drum version
d a20=eli2 3 Define init GP, No code.
X ;s Buffer version
820t arn 1held , gt 127 ;  Set parameters in next seg 2:
ck -10 , gt 128 ; Set 11 [unit], 11 [check]
arn 11ed , gr 130 ; Set block incr
arn 13elt , gr b32 ; Set block length B
arn 124 , gr b31 ;3 Set current block 3 i
tk 24 , ck 16 5 topbuf:= bits(2k, 39, current block) + blocklength;
ar b32 , gr b33 ;3 GP base:= top buf + GP seg sz pos 193 |
ac b34 , ar a22 ;  check transport word:= . '
gr 1lek , ar a23 check transport word + topbuf;
’ us O » stn a2k 5 GP to buf ( top buf );
ar b32 , gr 12ebt ; for rest in bufi= - GP size,
hv r-1 LT ; TGP size + block length while rest in buf < 0 doj
gr 12ebt , nh a21 goto Init comp buffer verSion; -
a22: qq t el 5 GP seg sz :
a23: qq €28 t e28-e10-el1; param word for GP to buf; :
a2l: qq 40e10,39-e28, 39 3 GP size;

1=39e10
aq [GPsum 1f buffer]

e Ge

d e2h=e2ltel1, e10=40e10 Set GP Load parameters, £ill up this track

d e22=1e22, 1=e10

s e

> 3 End buffer version
i=e28 3 !
aq e10-e28, hv 20 3 load 2 final words of GP
‘ qaf a8.9+elt,19+e27.20+ekk, 21 s 5 a8 = relative address of first segment, |
e [ final end Gp ] 3 |




’ [26.8.67]
[GIER Algol 4, RS, page 1]

[This segment consists of: End pass 8, Initrun, RS code, RS error tracks.

RS error is loaded as a seperate drumblock inside the drumblock
holding Endpass 8, Init run, and RS code.

End pass 8 and Init run are loaded with internal references
r-marked. RS code is absolute addressed and must have the last
instruction in e37 - 1.

The start address for this drumblock during loading is

therefore computed below as: e36 = €37 = 4O x number of tracks in
RS code - 40 x number of tracks in Initrun - 4O x number of tracks
in Endpass 8;

When the segment is taken to core after pass 8 1t will include
the tracks for RS error with the last instruction in e37-1 and
the first in e36 - 4O x number of tracks in RS error]

‘ €39=190 3 define size of RS code:
< e27 3 e39:= basic size of RS code ]
e39=e30+11 3 if buffer mode then e39 :=e3%+11; ;
2 ; ]

<ehO+1 , <-el0+1;  1if number of units & 0 then

X
e39 = e39 + 51 e39 := e39 + 51;

s ‘es ‘e

>

<ekho 3 Af number of units > O then
€39 = e39 + el0 3 e39 := e39 + number of units;
> H

e36=e37-200 define core start for RS:

< e39-200 ; e36 = first free after RS during run - 5 x 4O; i
e36 = e36-40 3 1f 5 x L0 < e39 then e36:= e36-L40;
> .
< e39-2L0 ; if 6 x 40 < e39 then e36:= e36-L40;
¥ e36 = e36-40 3
>
e36=e36-40 3 reserve core for init run
e36=e36-40 ; reserve core for end pass 8

b k=e22+etl, i=e36, a50, b50, d40 ; drumblock head for RS;

e we ‘ee

e
I R R R EEEEE—————

d33 = el0 + el0 + el + ebo

d33 = 433 + 433 + 1 3 reserve buffer cells for SAMBA file tables

d1=e38 3 define first track place

a3=L 3 minimum nunber of places i
dli=16L4 3 ~number of track places from start x length of trackplace p
a8=19 3 mex number of trackplaces ]




| & [26.8.67]
| [GIER Algol 4, RS, page 2]

[END PASS 8]

ak2: nt (13eh) , qq (rb34) ; Modify init run:

arn ek | ck =10 stdprtr:= -run track;

sc  13el run track := run track - used tracks;
arn 3elk | gt rb35 start rel:= part 2 (inf 2);

arn (13ek) D first tr:= run track;

ga rb32  ck 10
ac rb35 |, ps (2ek)
nt g3 ., pa rb33
ps 82 , it sd

pt rb33 |, pi (16ek)

coment also to initial jump in b3S5;

displsz:= -rel stackref O - 3;
last used:= addr (displ [0]) + 2 + rel stack ref 0;

e We W Ve e s Ve e e W

srn d28 D

ac 13eb , Bl =30

ar 9ebk | gr 9ek
‘ sr Sek | pp rloak?

hs €5 : T

ac 5Selt | qgn e33

Add RS tracks to compiled code:
run track:= run track - tracks in RS;
output track:= output track - tracks in RS;
1f output track < first track then
mess({<program too big}, 2, OV
else first track:= output track;

Ve e Ws e Ue we

ali3: arn 9elt |, hs e11 for p:= first RS place step 40 until last RS place do

sk p , pp pko begin to drum (output track, p); :
arn rd21 , ac Qel output track:= output track + 1;

e ‘es Qe e

nen p=e37+1,hv  rak3 end;

hv  rabh NPA ; Pass information:

hs 9 3 if pass information wanted then :
prm tell |, hs €8 3 begin !
srn(13elt) D new line; print 1 (used tracks, -run track); ¢
hs e7 comment pass 8 used and total used;

P w2 2 S g

print (first track : 960);
print (first track mod 960); i
end;

pmn Selt [ 41 rdaco
ck =10 , hs eT
cln =10 , hs e7

e ws ws we we

Exit from translation:

alib: pa 2ebk | arn 2elk
‘ to core (exit track , byteout );

tk =1k, hs e11
1k e3 . vk (e17)
srn(13elt) D

ck =1t | ar s5ek
it (15ek) , hv e3

Ri= total size.23 + first track.39; i

e We we e e e

goto byteout [rel exit];

fill;

qq
Qq
Qq
aq
ad
qq

s Ve “e we we Ve

d26 = k - ell

first relative RS track;

-e
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[26.8.67] :
[GIER Algol 4, RS, page 3]

[INIT RUN track: May be read into core anywhere between 81e38 (e38=first
track place) and lower limit for srO (which probably is at least 512).
It is entered in relative O which in core must be preceded by four or,
if buffer mode, six parameters:

-6: lower limit in buffer .59; only used in buffer mode
=5: initial last used in buffer .39; - - - - -
-k: used in top of free .39;

~3: abs track for look up 9 ;

-2: abs return track . 393

~1: abs track for init run «39;

by specifies the units to be selected in case of error during run.
Note: Parameters which are set on this track by end pass 8 are marked x ]

alio: pp al0 | hs ral1
pp pkO | nen p-e37
[ 2] 1Ix p ;, hh rako
it (rb37) . pt aé
pp (rb36) , arn da25

Read'RS code tracks:
for p:= first RS place step 40 until last RS place do
to core (next track, D); -
next track; set error group in RS code;
set error track in RS code;
ac rab0-1, hs rali param [-1]:= param [~1] + no of error track =- 13
gp 46 ., pp (rb36) next track; p:= abs group;
b32: qq [xfirsttr], hs a3k ; set track select parameters and init display;
b33: aq [xdisplsz], ps[xlast used]; comment hsa3lk has U parameters;
) 3 Raddr = absfirst track, p = abs group,
a35: pp p-1 , ar 423 (s) = first track, (s1) = displsz = 2.
gr d2 1t -1 MA Will return to s1h with p = tracktablesize
bs p=1 , hv ra35- ; and R = track table [1];
<e27,<-ek0+1 [buffer mode,no tape units] ; Init track table:
arn rali0-6, gr d13 - ; for i:= 2 step 1 until track table size do

e We W Ve Le Ve Yo g

e ee

«<e27 [buffer mode, tape units ]
arn bk | gr 413 3
>
<e27 [buffer mode]
ac d1t | arn rak0-5; * track table[i] MA:= R:= R'+ place size.19;
tk 15 , gr b20 if buffermode/-,tape units'then lower buf:=R:=param|-6];

x [end buffer mode] i1f buffermodeA tape units 3529 lower buf:=R:=cell[blk];
if buffer mode then begin bufword:=

bufword+R; last used in buf :=paramf-5] end;

e e e Ve we Ve e s e

aq fill
aq fill
aq fill
N ,
gs 120 |, pmn ralto-2
arn ralko=l; gr a32 set used in top of free;
dln rd20 , ck 20 Set last used in core and
ac 417 ;, ¢cln =10 exit group and
ga 418 | pm rdok exit track;
arn ralk0-3 , ga d31 Set look up track;
[-2] gm © ‘ MA Set spill exit in abs core 0;

pm rd22 , ud ra36 error unit:= by;

gk r-2 it (r-2)

pt d19 , ud ra36 Set track place word in
gm d1 MC first 4 track places;

a36: gm 4t t e26 MA
it (rb32) , pt 415 Set first track;
b3lk: it [xstprtr], pt 416 ; 3 Set first std proc track;
b35: hsa8,qq[xstart rel+xstarttr.29]; Jump to start compiled program;
alb1: arn rd21 [ ac ralO-1; next track:
pm  rakO-1, din rd20 := param [~1]:= param [-1] + 1;
ck =10 , ga 1rb36 abs group:= M : 960 + 960;
cln =10 |, ga 1rb37 abs track:= Raddr:= M mod 960;
b36: vk[absgr] t 960 select (abs group); select (abs track);
b37: vk[abstr] , hr s1 return;

* Ve e We e Ve Ve e U Ve e e W

o ‘e e Wws o




[26.8.67]
[GIER Algol 4,RS, page U]
[Note: parameters set by init run are marked x]

constants: 960
1
track place word

d20: qq 960.39
d21: qq T 1.39
dz22: ga 512 , hs ai0
a2k = 39ak0 [check load]
da2k: qq , hh 431

Ve we o s e

spill exit

pa 8 , hsf 3
qq [fill]
aq [fill]
qa [fi11]}
qq [fill]
qq [fil1]
qq [fill]
qq [fill]
aa [fi11]
qa [fi11]
qa [fill]
qa [fil1]
aq [fill]
qq [fi11)
qq [fi11]
qq [fil11]
qa [fi11]
aqg [fil11]
qq [fil1]
aq [fil1)
qg [fi11]
aq [f111]
qq [fil1]
qq [f£il1]
qa [fi11]
ga [fi111]
qq [fill]
qa [fil1]
qq [fil1]
qa [fi11]
aqg [fi11]
qq [fil1]
qa [fi11]
qa [fi11]
qa [fill]
qa [fill]
qa [fi11]
qq [fi11]
aq [f£i11]
qq [Ffi11}
i=e37-e39+1

a3k: gs b31 , ac b30
ps (s) S pm 233
it s=576 ; bs (b30)
ps s960
gp 430 " nt s<512

b30: ps 512 " gs b28
nt s512 , pt b26
it p ., pt Dbt
it p-1 , pa b27
gn d9 MA

. e

fill track with zeros;

reset 1 so that RS will be full tracks;

e

set track select parameters:
comment p = abs group. Raddr = abs track.
= first track. The quantities base and group

are computed by the the algoritm below
and RS is initialized as follows:
b1h: alt: group. b27: group -~ 1.
b26h: base - 512, b28: -base;

base:= first track - abstrack;

if abs track + 64 > first track then
begi group:= group + 1; base:= base + 960 end,

we We we we s

3
o]
—

we we e Weo o
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[26.8,67]
[GIER Algol 4, RS, page 5]
[Note: parameters set by init run are marked x]

< elo+1, < -ebo+1 if tumber of tape units £ 0 tiwa

2

X H begin

eb0 = 1 : 3
arn b13 . 8r Db29 3 INITIALIZE BUFFER:
hv 3 - LT ; comment all words are initialized
gr b13 [ ar b38 to zero with marks 00;
us O . hv r-3 3
arn bds - 5 insert unit numbers in the locations
arb 29 A & in the buffer which correspond to
it (b23) | bs ekO+1 the address part of 3c69 in the filetables;
us O , hv ra?2

eb0 = -e60 + i SAMBA check;

> end;

inTtialize displays:

b31: ps [save s], arn a2
comment display size - 2 is in (s1);

a31: gm ag t -1 MA

We We Ve W Ve We Ve we e Yo e oo

pm a32 it =1 display [0]:='display [~1]:= display word 13
bt (s1) . hv a31 for 1:= -2 step -1 until ~display size do
pp d8 . hh s1 display [i] := display word 2;
return’ to s1ih;
comment R = track table[1]; p = track table size;
a32: arn 0 ., 8 ri ; display word 2
a33: qa O , hh a8 ; display word 1

[The code above is part of init run and is overwritten by the track table.
Core picture when block O is entered:

0: aqgq . hh c64 ; alarm for spill,
dl: qaf 512 |, hs a10 ; 1. track place.
d1+e26:

ag 512 , hs a10 ; 2. track place,

d1+e26+e26:

Q@ 512 , hs al0 3. track place.

e

d1+e26+e26+e26: -

@@ 512 , hs al0 L. track place.

e

arn 0 . ga 11 3 display [-maxblockno - 1|

arn 0 , g8 ri 3 e

ag O ;. hh a8 3 display[=1
c:d9:qq O , hh a8 3 display [O
a2-d8+1: ’

ca 0 . hh a1+(a8-1) x e26; track table [last place|
d2: ca 0 . hh 41 ; track table: [1]

RS-code 3

The track table is further used for run error indicsetion:
error(n) will set part 2 (track teble [d2-r|) to O for
use by the error track]

cl9g: ‘ g
d2: ca O =, hh 41 3 base track table

d9=d2-d8, c =d9 3 define display [0]




[26.8.67]
[GIER Algol 4, RS, page 6]

[RS codel 3

hh b28 NRC;

al: ¢23: 3

b1: ps[xtrack], vk{xgroupl;

b26: it s-512,bs[xbase-512];

b27: vkxgroup-11l, is s960 ;

b28: vks[x-base],ps (b2) 3

E 4

a2: gs »r1 , arn s 3

sr =1 t  -e26 H

ps (r-1) N

hh a2 NB 3

arn 410, sc b1k

hh 71 NRC ;

1k st , 88 b1 3

3

a3: bs s=-d1+512e26t512e26 ;

ps s-e26-1,hv a3 3

it (b1) . pa s+d2-d1;

ps (b11) , arn(b7)

H

;

ca O . hv ak 3

is (b20), it s-e26-512;

bs gbj) . hv ah 3

gen(b7) t -1 ;

arn’'b10' ' ' ,rar a5 3

b2: gr di+dh-e26 t e26 MA ;

[top pilacel H

b3: qq di+dh-512 t €26 H

[top program] 3

al: hh 210 NRC ;

d30: vk[xgroup], hh a10 ;
a5: qq -4.9+123.26+42,35, qq 47 ;

ab: ga bl , it O 3

af: H

bh: arn -1 Vt -e26 NB ;

hv (a11) D -1004

ar 21 D 3

arn 512 D NO

ga (bk) |, hv a7 3

»

Is entered here when track not found in table:

if get place then goto search min priority;
get track: s:= track; vker' (group);
if s=-512 < base - 512 then
““begin vker (group - 1); vk (s - base + 960) end
else'vk (s - base);
comment base = trackno corresp. to track O in group;
search min priority: s:= i:= top place;
for-i:= i = placelength while
<. mark B[1 + placelength] do
if priorpart [1] < priorpert [s] then

= s3

read’ track: if -,get place then
begin tracks transferred:= tracks transferred+1;
from drum (track, s+1) end;
curr place:= s}
track' to table:
while s > first: place V s € first place =
place length do s:= s - place length - 1;
track part [s - first place + base table]:=
track; s:= curr place;
try to reserve new place:
if track part [table top] # O A last'used
—512 - place length > top program then
begin table top:= table top - 13
track part [teble top]:= 0;
top place:= top place + place length;
store [top place ] mark A:= pack 4
(priority - 4, track is in, 0, op(hs));
top program:= top program + place length
end°

if ~,get place then wait drum;
ggto set exit addr,

constant: -(arnlD 1), hs a10
s>
clean up:
for -i:= top place, i - place length while
"=, markB [i + placelength] do
prior part [i]:=
if'prior part [1] < 491 then -512
else prior part [1] - 1003;

priority:= priority - 100k;

go_to set priority;




[26.8.67] :
[GIER Algol L4, RS, page 7]

[next parem track: R:= hse3, qq <rel> + <line nod.29]

c3: pm a6 , ud al6 ; RC:= 01; track return:= stack param - 1; skip next;
[Jump to next track: hs c1, qg <rel> + <line nod>.29 (£)]
cl: gr b»b21 , arn s 3 save R:= R;
gt b9 IRC ;3 rel addr:= set RC (relpart(R));
£

arn§b1) D 1 Raddr:= track:= track + 1;
d1%h:hv (b7) , vylxerrunitl; goto table search [table top]
[err unit is only used by error tracks]

[call std proc: hs cb, <drum point>]
eb: it (b1) . pt b8 3 return track:= track;

1t (b11) , pa b5 - 3 retwrn place:= curr place;
b5:c32: qq[return place], gsb6 ; save s:i= s

[goto local: ps<op>, hv c2 ]
[goto track: hs c2 , <program point>]
c2: ' 3 save R:i:= Rj
a8g gr b21 , arn s 3 goto track no save: R:= param [s];
c26:
a9: gt b9 IRC ; point in R: reladdr:= set RC (part 2 (R));
ck =10 , ga b1 3 Raddr:= track:= part b (R);
3 goto table search [table top];
3 comment table search will end as follows:
3 When track already in core: At track is in
3 with track place in s;
bT: 3 When track taken from drum: At set exit
¢5: hv 42-3 |, arn bS5 H addr with track place in curr place
[table top] 3 and s;

[return from std proc: hh c5]
b6:[1c5]ps[saves] , ga b11;  curr place:= return place; RC:= 10;
c62: [return track] track:= return track;
b8: pa b1 \'% go to set priority;

“e we

IRC

=1

al0: d7=a10-2[used by a5] ;
b9: gs DN . PS s =1 ; track is in: curr place:= s}
all: [rel addr] 5 set exit addr: s:= s + rel addr;
b10: arnzﬁgg[priority] D 1 ; set priority: priority:= Raddr:= priority + 1;
c65: ‘ 5
b11: ga =1[curr-place] VNO ; if priority = 512 then
arn b2 hv 5 begin Raddr:= top place; goto clean up end;
arn b21 3 Ri= save'R; ' '
hh s1 LRC 3 if go then go to if'LRB then right s1
hv  s1 LRA ; else left s1;
b12: hv[track return] t 1 ;  track return:= track return + 1;
3 goto store [track return];

[get rel track: qq <track no relative to track>, hs c6]
c6: gr b21 ;& bl2 3 save Ri= R; track return:= s;

arn a16 , it (s) ; track:= Raddr:= track + part 1 (store[s]);
arn(b1) D IRC 3 got= LRA:= f; rel addr:= 0;
pt b9 . v (b7) ; goto table search [table top];

[get place: arn ck2, hs c63]
c63: gs b12 , hv a9 3 track réturn := s
H

3 goto point in R;
comment marks = 003
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[prepare block or call: qq Cappetited> , hs c7]

c7: it (s)
arn b20

al5: nt (bak)

it s=-512 , bs

al6: paf b12
al7: gs b17
4 d5=a17-1

a18: qq ébi)

qq (v2)
it (v7)

bs d2-d3+2, hv a19

pt d2-1

. pa b2k ;  appetite:= part 1 (store [s1);
. 8 b16  ;  stack addr:= last used; mark A:= f;
- 3 last used:= last used - appetite;
; is §b20) 3 test last used:
b3) if last used - 5!2 > top program then
v das IRC ; start paramtr: : '
. hv 827 ; begin param addr:= s; goto Next end;
5  track returni= start paramtr - 1; "RC:= 01;
3 release place:
t  -e26 3  ‘top programi= top program - place length;
t  -e26 5  top place:= top place - place length;
t 1 5 table top:= table top + 1;
3 if table top < max table top then
. hv d6 3 goto testcore; error (1);

[expression as formal: ud {formal> , hs 8]

c8: arn b1
gr (b20)

gp (b20)
nt (b11)

a19: is (b20)
bs (b3)
hh a22

a20: ps (s)
pp (s)

. ¢k 10 3 last used:= last used -~ 1
t -1 MA ; stack [last used] mark A:=
;nt s 3 pack 4 (sr, s - curr place, vk instr, track);
. pt (v20) ;  mark A:= t;
71t s-512 ; test core: if last used - 512 < top program then
. hv a18 goto release place;

NA ; if -, go then goto test param track;

3  si= stack addr of formal;

, arn s 5 end call: R:= stack [s]; p:= sr part (R);
. bh p 3  goto update [pl;

[goto computed: UA:=1f undef then O else absaddrlsbel; ncn (c30) , hs c13]

c13: pp (b22)

» P8 al2 ;3 p:=UA; set return( exit to label);

[exit block: hs 9]

<e27 [buffer version]

>
c9: pp (p) 7 arn pl 3 pi= sr part [store[p]l;
mb d12 ,; gr b20 ; last used word:s store[pr1] A 26 m -
sr pi Jtk 15 3 bits(26,39,store[p+1]) x 2A15;
ac b20 , hv s1 3 80 back;
x [core version]
c9: pp (p) ;pm pl = sr part [store[p]l;
gm b20 |, hv g1 5 last used word:= store[p+1]; go back;
> 3 :
[mult: mln <op> X 124
hs ecth X NzA]
clh: ar 410 X 1ZA ; t= R + 1; swap;
ar 512 IV 1ZA; ifM#$0 then error (2) else
pt d2-2 |, hv 46 3 := R + blt 0; go back;
a22hshr g1 7 it s-512 ; test param track: if top program > s - 512 then
bs (b3)  hv al7 ; param track ok: goto start param tr;
nt s . nt (b11) 3  curr place:= curr place - s}
pt b9 , hv a1l H rel addr:= -curr place; goto get track;
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[The actions on this page are all part of the parameter transformation
mechanism. Each action is headed by the relevant parameter format]

[block information: hv c¢11, hh displ - <block nod = 1]
c11: gr (b16) t -2 MA stack addr:= stack addr - 2;
gp (b16) , pp (b16) stack [stack addr] mark A:= R;

gt r Jis -1 sr part [stack addr]:= p; p:= stack addr;
gp s1 , pm b20 sr part [displ - block no}:= p;
gm pl , hv  a27 stack [stack addr + 1]}:= last used cell;

“e e We Wwe e e

goto Next;

[array: ps (Kdispl ref>), hv c12]

cl2: arn s D stack [stack addr]:= stack [stack addr] + s;
qa (bak) t1 o
ac (b16) , hv a27

e ve e

goto Next;

d11: qq 1.26+1.36 ;3 mask, used by 8a27
b25: pa b22 t [abs addr]; param constant, used by 9a27

[end call declared or formal: is (<displ ref)) ps s<block rel> f
other formal or
procedure identifier:; is (<displ ref>). pms<block reld f]
a23: hh a20 Nz ; described in stack: if R = O then goto end call;
hv a26 X IRC ;3 set ke (swap); got o Store;

[program point: <2 half words, address part > O]

a2k: ar p v 3 program point; R:= R + sr3 goto Store;
a25: [constant: <40 bits> no marks]

c57:

b2k: qq [appetite] t =1 constant: appetite:= appetite - 1;

k]
a26: ¢10: 3
b16: gr [stack addr]t -IMRC; Store: stack addr:= stack addr - 1;
a27: ¢38: Stack [stack addr] mark RC:= Rj
b17: pmm[param addr]X t1IRC; Next: param addr:= param addr + 1;
R:= set RC (store[param addr]);

e

F
hv a25 NC if mark OO0'then goto constant;
hv a2k NT 1f R > O then g goto program p01nt~
gr b18 3  param:= R;
c51:
b18: aq [parameter] 3 execute parameter as two instructions;
pt b2s5 3 part 2 [param const]:= abs addr;
hv a23 IRC 3 1f RC then goto described in stack;
[absolute addressed: -
simple: ps(n) (<displ rel>) (,) it (n) s<blockrel> (f)
literal:ps n (stack addr) (,) it (n) s<stack addr rel> (f)]
arn 18 , mb da11 ; Abs addr: R:= param const +
ar b2s- IRA ; bit (26 parameter) + bit (36, parsmeter);
d15: hv a26, ps[xfirsttr] ; = 1; goto Store

[first track only used by error track]




[26.8.67]
[GIER Algol 4, RS, page 10]

c15:

b19:
cl16:

ch2:
b15:

da16:

c28:

c25:

c18:
a28:

[case 1 of : Raddr:= value of iy
qq <no of params> , hs c¢15]

gr b23 |, gr bi5
hv s2 NC

if NC then goback 1;
comuent constant;

ar (s) D I0 ; index:= Raddr;

ga b»19 Vv IT ;3 if index > no'of params V index < O then

hv st 3 g0 back; comment to alarm exit;
H

arn s[index] t 3 IRC ; Ri= UV:= case param:= set RC (param [index]);
H
3

a4 [execute param] , execute case param;

pa b22 NRA if label then UA:= abs addr of label;
gr b23 Vv LRB if float case then
nkf 39 , grf b23 " UVi= RF:= float (value(simple))

we we “wo Vo Yo

hv s2, ps [xstdprtr] else UV:i= value (simple); go back 1

[stdprtr only used by error track]

[formal addr: ud<formal} , hs c28

qQq w , arn b22]
arn(s1) 3 Ri= description word;
hv s2 Nz ;3 if R $ O then go back 13
pt d2-9 |, hv @6 3 assign error: error (9);

[end subscr in buffer: UV:= value; Ri= description, hv c18]
[end UV, R, RF - expression: UV:= value, hvn c18]
pa b22 t b23 3 UA:= address (UV);

[end subscr in core: UA:= R:= address ‘of value, hv c19]
[end addr expr: UA:= address of value, hvn c19]

c19: 3 s:i:= last used;

a2%h:ps (b20) ; gr b21 3 expr return: save Ri= R;
it s1 . pa b20 3 last used:=s+1; pi=sr part[s];
pp (s) % 5 goto update and go;

al2 = 1 - 1 3 exit to label:
ps (b22) 3 si= UA;
arn s ., hh p 3 Ri=stack[s]; goto update[p];
[next in: ud ¢37, hs c37]

e37: Iynp Q0 D 3

c39:

[next out: qq <char to output> , hs c39]

sy (s) , hv s1 3

[e37 and ¢39 are used for all input and output and may be
replaced by other instructions having the wanted effect]
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[The actions below are loaded in one of two versions: one for
arrays in buffer and another for arrays in core]

< e27 [buffer versions]

[reserve array: arn length , hs c20]

c20: ac p1l . pm 412 3 stack[sr+1]:= stack[sr+1] + R;
em O D NZ ; if RSOV R > 2pih - 1 then

a30: pt d2-3  hv a6 3 error(3); ......
ck 15 ;8¢ b2o 3 last used word:= R := last used word -
arn 20 tk 11 3 R x-2M5; Ri= bits with first as sign
tk =26 , sr 413 ; (10,25;R)' = lover buf limit;
hv a30 - LT ; if R<O then error(3);
ar a1t |, hv s1 3 Ri=R + buf array word; go back;

d12: ag =1.25 3 mask , used by 1¢9 , ¢20 , and 1c22

c36:

Q d13: qq O[x+lower buf.39] ; set by init run
ath: qgb23t1[x+lowerbuf.39]; set by init run

[exit func: ps p + number of formals + 2, hv c21]
c21: pm p-1 , ud a28 ; UV:= stack [p-1]; UA:= addr(Uv);

[exit proc: ps p + number of formals + 2, hh c22]

c22h:gm b23 |, arn pl 3 last used word:='"
mb d12 , gr b20 3 stack[sr+1] A 26 m; R:=0;
hhn a29 3 goto expr return;

[assign to formal subscripted: ud formal , hs c2L
Qg w , store op (b23)]

c2b: pa 22 t 123 UA:= addr (UV);

2
! gr b21 | ud s 3 save Ri= R; execute (store op(UA));
% arn(s1) 3 Ri= description of buffer word;
us O A Nz 3 if R= 0 then
pt d42-9 , hv 46 3 “error (9)
’ arn b21 , hv s2 3 else us 0; R:= save R; goback 1;
x [core versions]

[reserve array: srn length, hs c20;
arn last used, hv s2}-

c20: arn b20 V IT ; if R < O then error (3);
! a30: pt d2-3 , hv 46 3
9 ck 10 , sr (s) 3 := (last used shift 10) - length;
! hv a30 - IT ;3 if R< O then error (3);
| ck =10 7 ga b20 3 Iast used:= stack [p+1] := R shift - 10;
ga p1 ., hh ¢7 3 goto test last usedy
3

comment ensure NA, therefore jump to cT;
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[core versions ...]

[exit func: ps p + number of formals + 2, hv c21]
c21: pm p-1 , ud a28 ; UVi= stack [p-1]; UA:= addr(uv);

[exit proc: ps p + number of formals +'2, hh e22]
c22h:gm b23 . hhn a29 ; = 0; go 1o expr return;

[assign to formal subscripted: ud formsl , hs c24
. aq w ., store op (b23)]

c2k: gr b21 |, arn(s1) ; save Ri= R} 'Ri= description of actual;
ga b22 Vv Nz ;3 if R =0 then
pt d2-9 . hv db 3 error (9)
arn b21 , hh =1 3 {= save R; go right back;

> [end core versions]

dase:

c31: qafx used in top of free];

d31:

c6h: ga[xcatalog]l, pt d2-10; d31h: spill entry: error (10);

c27: [error: ptibase table - error number, hv/hs c27]

d6: vk[xerrgr] vk[xerrtr] ; error: to core (error track, first place);
1k (a17) ., wd a17 3 goto first place;

c29: [exit: hhn ¢29]

a17: hv1d1, vko60[ xexitgr] ; exit: to core (exit track, first place);

d18: vk [xexittr], hv 146 ; goto first place;

[SAMBA-sequenses]

transfer filetable; return;

<ebo+1 | <-eho+1 3 1f'number of units O then

x 3 begin
[get filetable : R := unit.9; ns c66] '

cbb: ga r2 ;. tk =27 3 paramword := 3xunit+ c56+8,19-7.39;
ar d35 . gr b7

c67: btfunit] -elio+511 3 if unit<1 V unit > number of units
il 0 chr 81 3 7 then error({<param});

P

pt 4d2-17 , hs db
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[transfer and calculate sum: R :=paramwordi; M := paramword?;
| hs cb8; ]
ch8: xr LOC ;  if errayA outrec then change RM; |
il X ITB ; if arrayV inrec theén transfer in and change RM;
us X ITA ;3  if arrayV outrec' then transferout and change RM; i
hv 81 NFB ;3 if -, sumcheck then return;
xr - 3 change RM;
ga bkl gt ri 3 Dbl1 := base transfer addr in core; save return; |
gs bUO . psn[length]; R := O; s:= number of words transferred; i
ps s-1 , ar(bl1) ; NEXTWORD:'s:= s~1;'R := R + core[base +sl; 3
bs s . hv re1 3 i_i_' s>0 then 80 3.9 NEXTWORD; :
bk1: qq s[base], ac bl ; Sambasum := sambasum + R} ]f
bkO: hv [save s]t 1 ;3 return;
s‘ [exit SAMBAproc : hv chO or hv clé ]

clO: arn bh7 [ us O

cli6: hh rc ,ud c18
pa ¢ t c5 - ckb
ps p+2 , hh c22

restore filetabs

i_i_‘ =, In error then go 3_9 EXIT ST PROC;
UA := address(UV); in efror := false;
s := stackref + 2; go to EXIT PROC;

s We vo Ve

Q
(o))
(@]
—

[get statusword : hs

c60: arn d34 ; is (bl5) ;3 R := bh6.9+1.19+0.39;
i1 s22hk ;41 O ;3 get statusword to bufferO(unit);
arn b6 |, hr s1 3 R := b6 := buffer[0]; return;

> 5 end semba sequenses;
[constants]

ck1: q10:

wo e

‘ cli2: qq 1.39 1
e58: qq 10.39 ; 10

ch3: 3

chili: qg -1 t 256 3 5

c53: qq O t 256 H 1.0

[variables]

t ¢35:b20: gq[xlastused in core.%H+last used in buffer.25] £ ; last used
; c55: vy[select bits] 48 t [mask] 768 3 select

c61: bik: qq 3 tracks transferred

c30: b22: qq 3 UA

c33: aa 3 address

c5he Qq 3 char
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<elOo+1 , <-ekO+1

X
clis: vhé:

c82:

cli7: bl
c81: blT:
cr3:

cT7hs b38:
¢79: b29:
c80: b13:
i=¢73 +
>

c50: be1:
c3h: bh3:
c68:

c70: d25:

c72: d23:
c17: b23:
e56:

Qq

Qq

qq d33.39

aq
aq

Qg b23 t 8
qq 8.39
aq 4096.39

e69

aq
Qq
Qq
Qq

qq te 26

aq
qq

<elo+1 , <~elO+1

[1e56:] qa
[2¢56:] qq
[3c56:] aqa
c69: ga
[1c69:] qq
[2c69:] qq
[3c69:]
c71: bl5: qq b23 t 1
>
<elio

Qq

aq

Qg

aq

aq

aq

qq

aq
i=c71+ ek0 + 1
>

“s we we

W We Ve s W Ve e o e

e We we e Wwe We e e

.s oo

e we e Yo Ue We We Lo e

e We Wr We Wr e o Ve s e

s ‘a0

if nurber of units + O then
begin
status word location

sanbaerror;

sanbasum; constant used by init run;
paramword for current filetables;
working cell; constant used by init run;

reserve place for SAMBA record segment
end;

s we W we

save Rj;

uv-h

uv-3

UV-2 ; number of errortracks,39.

loaded by errortracks. Used by init run;
UV-1 3 placelength.19 . Used by init run;
uv

UV + 1 ; filetab[1];

if number of units + O then

begin
filetab[2];
filetab[3];
filetsb[L];
filetab[5];
filetab[6];
filetab[7];
filetab[8];

constant used by init run;

end;

i1f mamber of units > O then
begin

unit 1 error;

unit 2 error;

unit 3 error;

unit b error;

unit 5 error;

unit 6 error;

unit 7 error;

unit 8 error;

delete superflous error-cells;
end;
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if nunber of units O then

e W

|
? <elio+1 |, <-elO+1
|
[

X begin
[samba constants]
| c75: d34: qq b6  t 1 ;
J c76: qq 1 H
g e77: aq t 1 H
c78: @@ 1.25-1.39 ; mask;
d35: a9 ©¢56.9+8,19-7.39; filetab base addr;

e60=e60+c60+ch0+ch6+c71+c72+c56+c71 3
e60--e60+c66+c67+ch8+ch5+c81+c80+ch5 ; SAMBA check;

X >

5 end;
¢59=1023 3 output sum cell
e37: 5 control definition of top RS in core;
el9=c+clecT+c1i+c13+c20+c2U+c17 3 RS check entries
e19=e1Mci+c11+c20+c17 3 system
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’ [Error tracks. Two tracks which are taken in to trackplace 1 and 2]
d27=k-e1k [define rel first err tr];
b k=d27+e1l, i=1d1, c18 3 Error track 1, track place 1,

{Upon exit 1d1-5d1 will hold the saved registers and 6d1-941 err. inf:]

[1d1]ei 141 : IRC ; gi <indicator> IRC
[2] gs 241 , ud 419 g5 <82 , «ea

[3] er 3a1 10A <R>"

[4] ep kAt ., arm a6 gD D> . eve

[5] sy 64 ;am 541 <M>

[6] &t 6d1 |, ps {errtr]; qq <error no> , qq

[7] &a 9d1 . can s-959 ga <error trackd , ...
[8] ps =1 Jit 1 < from line >

[9] vk [errgr]. vk &1 < to line >

Start error: 1d1: save registers; select{errunit);

1k bk2ar , vk (941)
: writecr; to core(error track 2, track vlace 2);

e W e Ve W We e e Ve Ve Ve WB e Ne e

c¢l; pp =1 ; arn pd2 Get' érror no: pi= =1;
@ ck 10 ., nc O while part 2(table[table base+p]) + 0 do pi= p+i3
rp D=1 , hh e¢1
arn p1ld2  ar r1 comuent p now holds - error no (<0);
gt pd2 ;| xrn e26 restore part 2 of error table word;
bs pi1 .nt p Write error text:
arn ¢3 . sy 58
sy 29 , el Lo write char(<IC>); write char(<red);
c2: cl -6 ;ck b
ca 63 ;ar ri write text(error text [if ~p > mex err no then
{1] ga r1 . ne 10 0 else -pl);
(1] sy[charac], hwn e2
srn p DX save error nos

gm 641 . bs p-502

if ~p > mex err no then
cl <30 , hsn c17

T write integer ({2}, =p);

We WE VE Vs s Wa We B Ue Ve Ms Ws e s

< elo if nunber of tape units > O then
sy O . 8y (3c69) incorporate( write integer(¥dd}, tape unit));
5 _
sy O , hv k24t write char (0); goto track place 2;
‘ c3: terror ;[n] error texts:
Istack;;
Trmlty 3 2

!

| < elb+1, < =eho+1 1f number of tape units = O then
|

|

2
tarray;; 3 3 incorporate({<array})
x ; else
| tbuffer; 3 s Incorporate({<buffer});
? >
! tease; ;3 b
| tindex;; 5
tlny 3 6
Lsart; 5 7
texp; 3 8
tformal; 9
tspill;; 10
qq[fi11]
qa[fi11]
\‘ < eho 5 1f nunber of tape units O then
X
qqlfi11] 3 incorporate(<fill));
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[Error track 2, loaded frm 41d1 but executed from 42d1]

cli=4131 [check load address]

ch: arn b8 , Pp (b1) 3 Find line numbers:
aq ,ud 4a16 g
nt p-511 , bs s-512 ;
gt r . pplret.tr]; = if curr track > std pr tr then
sy O . ud 415 return track else curr track' ‘
' 3 write char (0);  st='first track' ;
c5: 1t p-576 ;| bs s-512 ; loop 1t 1f s > p-6l then ‘
ps p=65 , pa re8 begin n found:= t; si= p-1 end !
’ 3 else si= s+6li; j
26: ps s+64 | ud at ; Get Iine number on track s: ;
ud 1al ,ud  1a1 H 5
ud 2al  ;ud 2al ; to core (run track(s), track place 3);
ud Zal 1k 83a1 ;
vk (2a1) . pm 122d1 ; Raddr:= line mod 102k
‘ gp 741 |, cin =10 3 if'Raddr < 512 then
e7: qq O V.0 N0 ; " pegin times 102h:= times1024+incr; incr:=0 end
it 1 ' 3 else iner:= 13
pt ro7 , Ck =10 H error track := p;
ar (re7) DX $  M:= to line:= times 1024 5 1024 + Raddr;
cln~20 Segm 941
eB: bs 1 , hv res 3 if -, found then'goto loop 1;
c9: bs 1 , em 8a1 if -, found T then from line:= M;
hs ret2 - 3 write integer (XpF, M);
can(rc9) , hv reio ; if =) found 1 then
Ps P .8y 32 B_gin write char (<->), si= pj
ra re9 |, hh rcb6 found 1:= t; goto Get line number end;
c10: pmn 741 X 5 Finish: write char (<,>); write char (0);
sy 27 , 8y O 3
el 10 . hs re12 ; out integer ({pp. error track);
ps 141, arn 6a1 = address of first information j
hh (a17) D k4 3 Raddr-— error no;
‘ 5 exitplace:= exitplace + U1 goto exit;
‘ 11y m =3 5 constants for write integer
[1] 10 K
¢12: mln re11 |, pa reis ; procedure write integer;
c13: ck =10 |, bs (rc16) ; -
cth: pa rets t 16 3
c15: arn O D 172 3
ga ri ‘nc O H
(1] sy © . ud reth
c16: nen O t -256 H
mln ricit , hv reci13 3
hr =1 H
c17=c12+1 define entry for wrlte integer from error track 1
c18=81d1 check load address

ws s 9

¢18: qq [RS sum]

get load parameter
define RS segment start
for two error tracks (80 words)

e22=k=eth, eli7=j
<9 429=e36-80

e [error tracks]

e Wap ‘oo
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[Finish loading of RS segment]

d28=e22-d26 5 number of RS ti.cks (Init run + RScode + error tracks)
=325 5 load nurber of error tracks.39 in init run

Qq €22.39-d27.39-1.39;

b k=e23, i=0 3 load RS segment word

i= 16e21 3 |
qq d2909 - 1.9 -+ e37.19 - d29019 + 5.20 + d29|59 - 1.59 f ; :
e L]

e »

[Rs]

1ot

L Jo

ehg=2 3 set next tape number;

[after 1 follows STOPCODE, SUMCODE and a sum character]

o

T1,L1




(22.,11,1967 T2 Gier algel L

‘ 9]
[Here follows STOPCODE and CLEARCCDE]

<eh9-1, <-elig+3, x test tape number
1 wrong tape

S

"~

‘oo

we we

>
4 el8=1 5 translator is in:=true
4 e52=9 H version nunber
<e52-e50, 3 AL version number T2 gr mex version number
3 then the following definitiens are loaded;
4 eb1=1 ;3 define verslien number T1 and L1
4 eb2=e52 ; define version number T2
‘ 4 eb3=3 ;3 define versien number T3
4 ebh=l 3 define versien number Th
4 eb5=5 3 define versien number TS
d ebb6=6 3 define version number T6 and 12
4 eb7=7 3 define version number T7 and 13
4 e68=8 3 define versien number T8 and Ik
4 e50=e52
> ;




‘ [10.4.67]
[Gler Algol 4, pass 1, first page]

[CONTENI'S OF TAPE:

i Page

| 1. Indicator usage, comrmon address variables 2

! 2. Definitions of values (d-names) 3

‘ 3. Constants, Variables, Init pass 1, reservation UL
lower case input table

k. Program, main block

4.1, Central input 5
k.2, Central actions 6
4,3, Normal actions 8
5. Progran, special actions
S5.1. Code, local block 11
502. Mediunm change and input drivers, local blockh
1
5.4, Layout, local block 20
5.5« String, local block 22
‘ 6. Error output, texts 25
T+ Tables and
Code for cormpound symbols, local block 26
Te1e. Compound teble 29
7.2+ Input table lower case n
T«3. Input table upper case 33
8. End tape pass 1 35

Special requirements: Between input table lower case [O| and input
table upper case [0] mst be at least 128 words as this is the
range of an input syrbol from reader.
Allowed input bytes are in the table flagged by an femark.
All input bytes outside tavles are forbidden. Consequently no word
outside tables from input table lower case [0} to input table
lower case [127| and from input table upper case [OI to input
table upper case [127| may be f-marked.

end contents .oonooono]

,‘ [Drun block head, pass 1]

b k=e22+e1ls, 1=e2-eh7, a33, b29, c57, 4973
I=e2 3

e2: arn 81e13 1 3 Last part of forward pass track repeated

with 1e2 and 2e2 slightly changed.

y g8 eld=3
y B2 €13-2
y 8 el3=1
el: arnel3-1t -4

arn 10el , ac (s1)
arn (s1) , hv eti

e We Ve We B Ve ¥ Be we

Last 4 words replaced by this one;




[10.L4.67]
[Gier Algol L, pass 1, page 2]

[1. INDICATOR USAGE, COMMDON ADDRESS VARIABLES
[INDICATOR USAGE:

NZA = normal. Initialized to false.
LZB = corm ok, In strings: LOB = set case, Initialized to false.

ITA = Poff active, initialized in next segm 3 from node bits.
LTB = sum. Inltialized to false. Set to true by SUMCODE and CLEAR CODE,

LPA = print. Initialized to true.

LPB = line test. Indicates that each line interval lines should be
printed. Initialized in next segm 3 from mode bits.

1QA = lined. Indicates that the present character is underlined,

IGQB = comp. Indicates that the present character is underlined or barred.

RA Used internally in code

RB - - - -

{b-NAMES COMMON TO WHOLE PASS 1, SPECIFYING ADDRESS VARIABLES:
Forn of description:
Slipname: part no of word, variable narme, initial value, corment.

b10: 1, char, - , last character input.

b10: 2, case, d50, address of lower or upper case input table,

b11: 2, actionb3 , O, set by copy to: c2(resder), 2c2(drum),or, a21(keys)
b12: 2, print nedium, 16el, during message set to 15eb

b13: 1, outCR, O, after first begin set to d22, incode to d2 or d39.
bilk: 1, casel, 0, set by UC to a53, by LC to O.

b16: 1, sem value, d12, d1 from code to;

b17: 1, end level, O, increased by 1 by begin, decreased by end.

b18: 1, colon value, d27, d16 from code to ;

b19: 1, corma value, d16, 427 from code to ;

[(b20 = Lb20: Full word varisbles, see page b,

b22: 2, exit address from store string, next string word, changed by
finis pass 1.

b2k: 1, const kind , - , used by ocutput of layouts and strings.

b25: 1, str case , - , current case in strings IC = =1, UC = -3,

b26: 1, i copy, d50, stack pointer for copy.

b27: 1, search, set to abs track for search by init pass 1.

b28: 1, init nedium, - , set to abs track for init mediunm by init pass 1.]




[3.12.66]
[GIER Algol L, pass 1, page 3]

(2. DEFINITIONS OF QUTPUT VALUES AND STRING VALUES REFERRED TO
OUTSIDE TABLES.
Kinds: y: normal output; c: in code; 8: string; ¢s: string in code

a1
d2
as
ak
as

nnuu

1008;
76;
2kg;
Th;
61;

Kind Meaning]

Y begin code
¢ blind CR
¥y gode

c .

e .

[a6-d11, see tables, page 28]

a12
a3
ab
a1s
aé
ary
a18
419

R
)

d21
az2

RERRBBR
O O3 O\ £

nllllllllllﬂll!l!lllllllllllllllllllllllllllll"llllllll"ﬂllllllIl

a30
a31
a32
a33
a3k
a3s
436
as7
a38
d39
ako
ak1
dak2
ak3
abh
a7
dau8

das3 =

167;
1723
1009;
957;
220;
1h;
63;
10;
1011;
1012;
1010;
291;
93;
287;
1013;
194;
273;
765

y i
Y end

v end pass

v <lined digitd - <digitd. 0 = 9 is output as 1014 - 1023,
y

§£§ -

scs CR

s

Y short string
¥ long string
v CR

y )

v begin

v fat corma

v  layout

v

\-]‘ =

-Y -

y =

y =

,‘_’ -3

Y for

v else

v

¢ forbidden

c &

¢ B2

¢ CR

8 word end

v <

v o+

vy >

Y gote pote goteo
¢ £

c &

special, UC1, used to test current case.




[5.10.67]
[Gier Algol L, pass 1, page L]

[3. CONSTANTS, VARIABLES, INIT PASS 1, RESERVATION LOWER CASE TABLE]

[ CONSTANTS Name(s) Used in action
- when more than once]
a30: qq 1.4 + 1.23 + 1.27 ; d increment[0] cll
[1] qq 1.23 ; b bit chh
[2] aqg 1.34 3 n bit chly
{3] aa 1.29 3 sign bit clily
(4] qg =1.7+1.23=1.39 ; mask used in copy ch0
[5] qa 1e13 t 1,29 + 4 ; il-param for buf medium ckO
[6] qq 1.4+ 1.23 + 1,33 ; 4 increment[6] clib
[7] aq 1.39 ; bit 39 cko, clilt, cli5, ¢ 10
[8] pm(e1) X 1 3 input instr, drum or keys clO
[9] &a D10 ; - -, = = - cho
[10] 1yn b1O0 V¥ ; - - , reader clo
[11] hv a3 T ;3 - -, = cko
[12] qq 1.3 + 1.37 5 @ increment[12], bit 37  chl,cls
[13] aa 6.23 3 char pr word cho

[Variables. Full word variables and working areas overwrite the code
for init pass 1 (see below).
Name(s) Used by
b20:  word O, spaceword cloO, chl, cli5, ¢50
20:  word 1, layoutword _c_E'EE, clis

2b20: word 2 ci45
3b20: word 3 §§§
dk9: to 6d49:

copy name[0-6| cko
7d49: to d50-1:

copy stack cho

The copy stack starts at d55:7 and works towars d49., It is bounded by
d50 and 6349 which both are f-marked. ]

a’1:
b20: pi 54kt 1Lk
[1] arn -2 , ga b2T

Init pass 1: normal:= commok:= sum:=
lined:= comp:= false; print:= true;
set search and init medium track numbers;

‘ [2] tk 10 , g&a b28
[3] arn Tek , hs e52 new medium(first medium);
a32: comment returns with first character read;

read first begin: if Raddr f tb then
start begin: next 1;

d49: ne 2[{b] , hs c1

Ve e We Ve Mo Ve e We e WE Ve Ye e Yo e

read first begin; Rmarks:= 0; return;

aq 5[e] , hsn a33 begin test (5);
qa T[g] , hsn a33 begin test (7);
ga 9[1i] , hsn a33 begin test (9);
qq 14[n] , hsn a33 begin test (1k4);
pa b13 t d22 IQC comp:= lined:= false; outCR:= VvCR;
[7] pif O t 991 NPB if -,linetest then print:= false;
pa thelk | hv c28 string rel:= 0; goto begin;
a33: hs c1 LQA ; begin test: 1if lined then next 1;
hh a32 NQA 3 1if -,lined then goto start begin;
nc (s) , hv a32 3 If Reddr £ (test value) then goto
14

arn a33 , hr s1

qq [first medium is stacked here];

9 450:

: Input table lower case[0]. Limit copy pointer + 1.
i= 651

H
; reserve input table lower case [0:64], loaded later.

Input table lower case[65], secondary table words.,
i=273 3 reserve secondary tablewords.

[eN]
\N1

n
“e




' [10.4.67]
[GIER Algol 4, pass 1, page 5]

[4.1. CENTRAL INPUT]

c¢l: pm r v IQC ; next' 1: comp:= lined:= f;
s Ps 1 5 comment ps i will ensure return to
;

next as the outermost return level;

[Input instructions: The next 3 instructions depend on the current
input medium as follows: They are set from copy as follows:

reader input: key input: drum input: buf medium:

c2: lynbi0 VvV pm(et) X 1 pm(e1) X 1 pm(e1) X 1
hs irrelevant LA hs e?2 1A hse ath 14 hs al6 1A
hv a3 IT ga b10 ga b10 ga b10

note: alk and a16 are local in cho]

next: Raddr:= char:=
next character from input
if reader input A R < O then
T goto test it -

c2: zg [input instr 1]
‘ hs [next word action] LA
zq [input instr 2]

e %o e ‘o

b2: ac[sum 1] Dt 1 ITB if sum then sum 1:= sum 1 + Raddr + 13

hr si

s
b10: pm =1 X 450 3 char:= char + case; M:= R;
[char] [case] 3 R:= input table[char];
hv a3 X NB ; if -,markB then'begin swap; ' goto test it end;
hv ab X LPA ;  if print then begin swap; goto print it end;
;3 after print: -
a2: hv (b10) LA 3  if LA then goto central action [Raddr];
‘ ; after central: if inpoff then goto next;
e3: hr si 1Z4 ;3  if -,normal then return;
[modified by pon.poffl; in normal: '
cli: hs 50 LQB ;3 if comp then compound;
; treat normal::
c5: ga bl \' IT ; ERZO:‘.‘BSB
3 normal out:
c6: mb 1023 DV 3 begin Raddr:='part 1(R); normal:= t;
‘ b1: hv -1 t ¢ Iza; commok:= f; goto output end;
[normal action] 3 normal act: normal:= t;
hv €3 IZC ;  goto normal action (R addr);
¢7: hsn ci IZA ; comp or simple: :
hv 50 IQB ; next 1; if comp then goto compound;
E

return;




[13.11.67]
O [GIER Algol U, pass 1, page 6]

[k.1, cont. and normal action for SPACE]
test it: 1f bits(4,9,R) % 63 then

forbiddent mess 1(4<character¥, O, 1);
space: blind: goto next;

a3t ck b , nc 63,5
c9: hs chg
c19: hv c2 , qa sdsk

e Be we

ab: ga bh X
b12: ck =5 , ud 16ek
[print medTum]

sy =1 NO
arn(570) , ud 16ek

bil: hv a2, hv [action 63]
[set vy start medium
and input from keys]

print it:
begin select(print medium);
-,00 printing then out char(Raddr);
Select (normal medlum);
swops goto after print
end; -
action 63: goto
1f ~, input Trom keys then next
€lse if during input fTom keys then new key line
else Tinls; —

bl

We Ve we Ve We We Ve W ws e

[L.2, CENTRAL ACTIONS]

c10s
b13: pmn{outCR]IDX ; CR: if out CR = 0 then goto next;
hv ¢2 1z conment pre- of post-lude;
hs &3 3 output{outCR) ;
arn 7a30 , ac ek 35 CRcount:= CRecount + 1, print:= f;
pm el IPA 3 if linetest A
din 3eh X IPB ; ~ CRcount mod line interval = O then
hv a7 NZ begin =
sy 58 , prm ek 3 cutchar (58); print:= t;
hs e9 3 newline;
hs &8 ; print1(CReount) ; comment LA on return;
bilk: bs © s 8y 60 ; if case 1 > 0 then
[case 1 3 ~outchar(60) ;
sy 0 IPA ; outchar(0) ;
; 3 endj
O a7: pm d18 DV LZA ; if -, normal then M:= s CR
hv c2 NGB ; eIse if -, comp Then goto next;
2

arn 2d52 , hv ¢3

Ri="table [second CR Wordl; goto after central;




[10.4.67]
‘ [Gier Algol 4, pass 1, page 7]

[k.2. cont.]

c11: 1t d53 , pa bib UC: case:= baseUC; casel:= UC1; goto next;

wes a®

gt 10 , hv c2 IC: case:= baselC; casel:= IC1; goto next;
cl12: arn @52 V I1QB ;3 Line:

hv c2 IQC if comp then R:= table[second lineword]

hv c3 NQA else begin comp:= lined:= t; goto next end;

aB: hv c2[used by poff]

goto if lined then next else after central;
[+1] hr s1[used by pon]LzA

we ws we We ‘e

¢13: arn 13852 V IQA ; bar: if -, lined then
hv c2 IQB ; begin comp:= t; goto next end;
hv ¢3 3 R:= table[second bar word];
3  goto after central;
ctbs hv e2 NTA ; poff: if -, Poff active then goto next;
& pm a8 , em c3 ;
hs b9 3 action after central:= goto next
hv e2 , Q@ pd55 ; mess 1 ({<off}, 0, 3); goto next;
c¢15: hv c¢2 NTA ; pon: 1if -,Poff active then goto next;
pm 1a8 , gm ¢3 3 action after central:= conditional return;
hs ch9 IQC ; mess1 ({<on}, 0, 3);
hv e2 , @@ pds6 ; comp:= lined:= false; goto next;

Sum code: sum:= sum - 62; comment the sum code;
sumcheck:= (sum : 32 + sumT_rggg 32

c16: arn(b2) Dt =62
ck =5 , ar b2
mb 31 D
ga bb , Pm  1c2
gm 1 , ud c2
qqa[sec. input instr]
b6: nec =1 t 31

“we ‘oo we

store second input instruction below;
execute flrst input instruction;
second input instruction;

comment next character now in Raddr;

s ‘oo

s e weo

[sum check] if Raddr + sum check + 31 then
‘ hs cl9 3 mess1({<sum>, 0, 3);
c17: pa b2 , @@ pdé8 ; clear code: sum 1:= O;
pi 1.3 t 959 ; sum:= t;
hv c2 H goto next;




[10.4.67]
[Gier Algol L4, pass 1, page 8]

[4.3. NORMAL ACTIONS]

c18:

[2]

c20:

ag:

c21:
b16:

al0:

all:

c22:

b17:

arn r , ud 15ek
gt b12 , sy 6k

hs a9 IPA
arn r2 , ud 15ek

sy 58 , ud 16ek
pt b12 VvVt 16elIPa

hs a9

hr c1 1ZA
hs ch9 NZB
hv ri , @a 8457
hsn c1 IZC
nc 48 NQB
pon r , hr 8

hr s1

pmn d12[v;] DX I7B
[sem value]
ca d1 , hv ¢31

hv e3 IZA
hsn c1 1ZA
hs 50 1aB
ca d8 , hv c21
ne a3l , ca d33
hv ¢5

nc 4T , hv al10
pmn d13 DX

hs &3 IZB
bt -1 t -1
[endlevel]

hv a1l

pm( 14elt) D IZA

pt b22 ¢t 1
pp O
bs (1kel) , hv c51

arn(13el) D

ga 2elb |, gm 3eb
pm Belh |, gm 6Gel
pm aik DX

pm S5el |, hs e3
gm 8elk , hs 53
gr Tehk | nhn e29

We e we e We We e e

e we Ve s Ve wo we we

we s we we e “e we we e we

we

e ve o we

e Ve Ve Ve e Ve W Ve Ve Vs e

comment Note the return to s in
read comment;

message: print medium:= alarm print;
select(alarm medium); outchar(CR);
print:= t; read comment;
select(alarm);
outchar(1C); select(normal); print:= f;
printmedium:= normal; goto fin comm;

comment: read comment;
fin comm: normal:= t; return to next 1;
read comment: if - commok then

mess 1 ({<comment$ 0, 1);

commok:= t; normal'- f; next 1;

if Raddr + t; V comp 3999

begin set mark A; return same end;
return;

semicolon: commok:= t; Raddr:= sem value;
if Raddr = vbegcode then goto code 1;
normal:= t;
goto output;

rep end comm: normal:= f; next 1;

e -

if Raddr = t- then goto semicolon,

1f Raddr = tfor "V Raddr = telse then
goto treat normal

if Raddr + + tend then goto rep end comm;

end: comm ok:= f3;
output(vend);
endlevel:= endlevel - 1;
if endlevel > O then
goto rep end comm;

finis pass 1: Mi= str rel; normal:= f;
gset return from string track out to here
ensure return;
if str rel > O then goto string track out;
inf 1:= str rel track°

inf 2:=
last track:= string track;
output(vendpass);

Input track:= first track
start medlum:= pack mediums
go to end pass;




[13.11.67]
& [Gier Algol U4, pass 1, page 9]

[L"OBa COnto]

colon: comp or simple 3
if Raddr = t = then goto colon equalj
Swap3 Raddr‘- coTo value;
goto double out;
equall: swap; Raddr:= y=3

c23: hs o7
ca @ [t=], hvn al5
b18: pmd27[v:i] DXV
[in"code heading d16]
al2: pm d28[v=]DX

ws e e we

>
al3: hs e3 IZC ; double out: normal:= t; commok:= fs
hv ek X 3 output (Raddr) 3 swap; goto in normalj
celis hs o7 3 equal: comp or simple;
nc d43[t>], hv a12 ; if Reddr + > then goto equal 1;
m c131[v—>] DXV ; Reddr:=v ==> goto combined out;
c25: 3
b19: pm d16[v,] DVX 3 comma: Raddr:= comma value
‘ [in"code heading d27] 3 goto combined out;
allt; pma25[vfat, IDXV Lz  ; f£a% com: Reddr:= v fat, ; goto combined outs
al5s pm dBOTv:—] DXV 1Z  ; colon eq: Raddri= vi= 3 goto combined out;
a16: pm d32[V-,] DX LZ ; negate: Raddr:=v T, ;
hv &3 IZC ; combined out: normal:= t; commok:= f;
3 goto output;
c26: hs 7 s minus: comp or single;
ca d10[t,], hvn a16 ; if Raddr = t , then goto negate;
pm d29[v-]DXV 5 Swap; Raddrt= v T3 goto double out;

al7: pm d23[v) IDX right parent 1:

e we

hv al3 swap; Raddr:=v ) ; goto double out;
c27: hsn c2 IZA ; right parent: normal:= f; next;
al8: ck -2 NQB ; if -, letter or blind V comp
hh =219 o ; goto right parent 1;
ck 2 NQB ;
al9: hv al7 , ck =2 3 if -,letter then goto right parent;
&P nw o c27 oy — —
a21: hs 2 3 in fat: next:
ne d6[t I, ud 218 ; 1f letter or blind A -,comp then
hv a21” 10 ; T goto in fats
ne ab[t:], hv a23 ; if Raddr + t: V comp then goto fat error;
222: hs c2 ™ 3 end fat: next; I
ca d35[t(] 3 1f Raddr = % ( A -,comp then
hvn ath™ NQB ; ~ goto fat com;
ck k4 NGB ; 1f blind A -, comp then
hv a22 L0 ; T goto end fat;
a23: hs e 3 fat error:
pm (b10) , qq sd58 ; mess1({4<)<improper>}, 0, 1); Ri= table[char];
hv all X ; goto test semg




[10.4.67]
0 [Gier Algol L, pass 1, page 10]

[k.3. cont.]

c28: q@n(b17) t 1 IZB ; begin: end level:= endlevel + 13
arn a2k D 1ZA ;3  Raddr:= v begin ; commok:= normal:= t;
ps ¢c2 =1, hv €3 H set return Zﬁex‘b) 3 goto output;

c29: arn 415 D
ar (b10) , hv c6

lined digit: Raddr:= lined digit dAiff +
table char; goto normal out;

s e




[3.12.66]
O [GIER Algol 4, pass 1, page 12]

[5.1. cont.]

b al0, b2; begin block for code

e

c30: pm 43 DX
pa b16 t a1
pp d27 , it 416

code: Raddr:= vy code;

sem value:= v begcode*

pi= y: ; colon value:= v, 3

goto code beg end;
code end: colon value:= v: ; comp:= lined:= f;
code beg end: comma value:= p;

goto normal eut;

al: pa H18 t d27 I1IQC
gp b19 , hv cb

e Ve e We e Wi W

code 1: code CR count:= CR count;
end code text: first on line:= t; inbraeket:= f;
code comm:= t; goto set blind CR;
code CR: if -, 1n bracket then
pggin first on line:= t; code comm:= f end;
set blind CR: out CR:= cy blind CR;
goto code byte out;
code sem: code comm:= t;

c31: pm el , gn b2
a2: pl1.1+1.8+0.9 v 764

c36: pl 1.1+0.8t 765 NRB

ra b13 V 42

e We We Ve e e e e

c37: pi 1.8 t 1021

¢32: hs e3 NZ ; code byte out: if R + O then output;
¢33: hsn c1 IZA ; next code: normal:= f; nexti;
hv a5 19B if comp then goto code comp;
a3: ck 20 , ga b1 after code comp: code byte:= part 3(R);
b1: hvn =1 t ¢ 10 if code byte < O then
[code byte] beggn R:= 03 goto code action[codebyte] end;
hv ¢33 LRA if code comm then goto next code;
arn(b1) DV IZB Raddr:= code byte; first on line:= f

goto finis code byte;
code right bracket:

if in bracket then code comm:= in bracket:= f;
finis code byte: if -, first on line then

e3h: pi O t 1020 LRB

al0: pa b13 t 439 NzZB

We Ve We W Vo We We We Ve Ve Ve e WS Ve Y We e e

| hv 32 out CR:= v CRcode; goto code byte out
i c38: arn dab D code colon: Raddr:= cv;
: ‘ code left bracket:
c35: hv ¢33 LRA if code comm then goto next code;
pi 1.8+1.9t 1020 1Z iTR=0 then code comm:= in bracket:= t;
hv ¢36 5939 code crg




[10.4.67]
[Gler Algol 4, pass 1, page 13]

[541. cont,]

a5:

b2:

a8:

15

hv
hv
hv

ca
ca
ca
ca
ca
pm
pm
hh

pm
hs
pan
arn
t1
hs
ps
pa
mt
qq

aq
bs

na
tl

bs
ps

a3 LRA
ab NQA
al NZB
L [td], hv ¢33

5 [te]l, v a7

20 [tt], hv a8

6 [gf], psn d47
13 [tm], pen &5

8 DXV Lz
d36 DX

a3

au8 DX

e3

b16 X 412

el , 8T b2

-9 , Dp 416
e5 NZ
c2-1 , qq ndsk9
b13 X da22
La30 , nv a1l
[code CR count]
e¢55 , hs c54
p-4b1 , 1t 438
bok  t 337

-6 , hs ¢56
p=4t1 , hvn a2

a8 , hv clB

Ve e We We WL e We Ve e e e o e

e Vs we Ve e Ve e Ve “e o

we Ve Wws e e we v

-

code comp:
1f code comm then goto after code comp;
if -, lined then goto code comp err;
1f -, first on n line then

ggto after code comp,

if Raddr = td then goto next code;
if Raddr = te then goto finis code;
if Raddr = tt then goto codetext;
if Reddr = tf thgn Reddr:= ¢ f
else if Raddr = tm then Raddr:= ¢ m
else

code comp err: Raddr:= ¢ forbidden,

finis code:
output(c ¢);
sem value:= v 3 Mi= 0O
MR pos 48:= CR count - code CR count;
pi=v
if R ¥ O then mess ({<code}, 2, 0);
Set return (next);
out CR:= v CR;
Raddr:= - MR pos 48; goto code end;

code text: init str (test code char);
after code str word: const kind:=
if last word then cv string else cv last str;
Output 5 of code,
if last word then goto end code text;
set return (after code str word);
goto get str word (test code char);

ggg block for code




' [10.4.67] '
‘ [Gier Algol Lk, pass 1, page 15]

[5.2. MEDIUM CHANGE AND INPUT DRIVERS]

begin

-

b 227, b9, d1

chO: arn 8elt |, hs el1
sk b2e13 , vk 960
b27: can[search], hh a2
vk (b27) , 1k kL2e13
pa bl t ak9
gl b2 , vk 960
Q@ ¢57 , hs c54
b1: gr [iname], arn b1
bs p-k1 , hv a1
ca 6449 , hv a3
Q@ ¢57 , hsn cl8
; hv (b1) D 1

Copy:
to drum (string track, inbuf 2);
if search = O then goto copy err 1;
from drum (search, inbuf 2);
i name:= 1 name O;
save In:= in; walt drum;
R:= init str (test copy char);

rep name: store[i name]:= R;
if lastword then goto search name;
if 1 name = iname O + 6 then goto copy err 2;
Ri= get str word (test copy char);
1 name:= i name + 1; goto rep name;

e Ve WE Vr Ve We Ve W Ws e Yo e

search name: pack medium;
place O in look up:= inbuf 1;
free is treated as normal area;
p:= 1 name O - 1; search;
1f Raddr £ O then

copy err 1: mess ({<copy}, 2, O)
in:= save in; R:= areaword
from drum (string track , inbuf 2);
wailt drum; set return (next); '
if R > O then clear bits(8,253,R);

»‘ al: pa al0 , hs ¢53
pa 56e13 t 1el3
ag (k6e13)t 2
pp dk9-1 , hs Lbe13
a2h: nc O , hs e§
b2: pi [save in], qgn 66
arn 8elk | hs e11
arn bhe13 , 1k k2el3
vk (e17) , ps c2-1
m  ka30 NT

e e Ve Ve Yo Wwe We We B e

c52:
b26: gr 450 [i copy] t -1
gs b7 , it O

new medium: stack[1l copy-1]:= R;
1 eopyi= 1 copy =2; save s := s;

s ‘se wa

]

clit: pmn(b26) X t 1 finis: 1 copy:= i copy + 1; R:= stack[1 copyl;

t1 -7 , g8a b3 kind:= bits(0, 2, R);

tl =25 , it (b3) if kind < -1 then goto copy err 1;
‘ bs =1 , hh a2 char no:=

tln 16 tk 16 bits(8,23,R) pos 23;

:= bits (24,39,R);
start medium: 1f IB then

k]
gr b20 , tln 16
b3: pm [kind] XV t a25 NB

83: ps abt , hv e5 copy err 2: mess({<stack}, 2, 0);

ga 1c2 , gt b1 R:= descriptor[kind];

gm =2 , ck 20 next word action:= part 1(R);

ga bh , &t b5 action 63:= part 2(R);
ab=1.1 medium track:= M; start action := part 4(R);
bh: pm -1 qqn e3k input instr 1 := instr [part 3(R)];

gm c2 1t 1 input instr 2 := instr [part 3(R) + 1];

“e Ve We Ve Ve Ve e Be Ve Ws Ve s e Wwe ‘s

H
b4

pm (bl) | gm 2¢2 := stack[1i copy]; R:= O
?

b5h: pm (b26)

hvn[start]; goto action [start];




[10.4.67]
[Gier Algol k4, pass 1, page 16]

[5.2. cont.]

c53: arn(b26) , tl =37 pack medium: R:= stack[1 copyl;

b28: can [Init med,.], hh a2

if init medium = O then goto copy err 1;
vk (b28) , 1k 1e13

init medium 1 to inbuf 1;

P
hhn a8 LT 3 if kind part > 3 then return;
arn(e2) DVt-1e131Z ;  1if kind part = O then
arn 5a30 , hv ab  ; pack drum medium:
pm =2 , am (b26) ; begin stack[i copyl:= medium track;
ck 10 , hv a7 3 Ri=lnaddr - inbuf1; comment wordno;
ab: 11 O , arn 1el13 ; end
m 4a30 , gr (b26) ; else pack buf medium:
arn be13 | ar -5 3 begin stack[1 copy]:= area word from buf 1 A
a7: pm (e1) DXt 41 3 - é m 16 0 16 m;
ck -14 , ml  13a30 ; R:= block length from buf 4 - left in buf end;
aBh: xr , ar (b26) ;  stack[i copy]:= R:= stack[i copy] + -
gr (b26) , hr s1 3 (R x 6 + byte address - charbufO + 1) pos 23;
H return; -
; start medium:
a1l0: hh r8 ; Vk 960 ;  if called by copy then begin
E
2

arn Selt » hs el1 ;  to drum(string track, inbuf 1);
[s-1]sk k2e13 , arn(b26) ; R:= stack[i copy]}

hs 1e13 H init medium; comment init medium 2

3 to inbuf 2;
hh a2 NZ ; if R + O then goto copy err 1;
arn 8el » hs el1 ;  from drum(string track, inbuf 2);
s

[8] 1k L2e13 |, pmn r end; M:= not zero; Ri= 0;

all: ar =2 y BT =2 s get medium track:
hs el1 3 medium track:= medium track + R;
pa e2 Xt el3 3 from drum (medium track, inbuf 1);
1k 1e13 , vk (e17) ; 1in address:= inbuf 1 - 1; wait drum;
hh a13 NZ ; if M % O then goto skip to char;
arn -2 » 8 5ek ; check against input ouput overlap:
hv ails IT ; if (medium track > first track A
arn 9elt | sr 2 ;3 medium track { output track) v
hv rh NT (medium track > stringtrack A
arn =2 , s 8eb medium track < last track)
hv ail5 LT ; then
arn el |, sr a2 3 mess ({<copy overlapb, 2, 0);
[4] hs e5 NT ;
2

hv ails , dqn 462 goto get drum word;
skip to char:
get next word;
if char no - 6 pos 23 > O then

al2:
a213higr b20 , hs (1ec2)
arn b20 sy 8 13a30

hv ail2 NT begin charno:= charno - 3; goto skip to char end;
arn b20 , ck 1k byte address:= byte address + char noj
ac el ; arn(el) s:= save s; Ri=store[byte address];

e Ve Vs Yo we s e

goto central input test if next word;

b7: ps [save s8], hv 1c2




, [23.11.67]
‘ [Gier Algol 4, pass 1, page 171

[5¢24 cont.]

Next word from drum: M:= 03
if in address > inbuf 1 + 39 then
“begin R:= 17 goto get medium track end;
get drum word: in address:= in address + 1;
Ri:= 03 M:= store[in address]; goto common;
Next word from buf medium: next buf word;
if R ¢ 0 then j
copy err 3: mess(4<copy mediumb, 2, 0); !
set unpack instruction; ‘
goto unpack; 4

ee ‘oo

allk: bsn (e2) Xt 39e13
arn 7a30 , hv all
al5: prom (e2) V t 1
al6: hs 21e13
pa el VvVt 181z
ps ri s hv &5
arn al9 , gr alf7
[2] nwm a18 , qgn 467

e e s e e Wwe we o

b8: qa 3 char buf O: coment a word containing
aq 3 6 characters 1s unpacked here by the
aq 3 instructions below.
3

’ aq The loop stops when the sixth character
qq overwrites the Anstruction in alT;
al7: zq [see 3a16]
arn (e1) , hr s1
a18: cln -6
ca 63.5 , arn Ta30
ck b4 , hv al7

1)

unpack: unpack R and replace 63 by 64;
Ri= store [byte address]; return;

e e o Ve W

al9: gr bB-1 V t 1
a1 = -b8+T [see 9¢53]

unpack instruction,

e We




[10.4.67]
[Gier Algol 4, pass 1, page 18]

[5.2,
b a8,

a20:

a2l:

a2:

a3:

alt:

bl

b3:
al:
aB:

L 0]

cont.]
b3
hs cl9
hvn r1 , aqa (pd63)
bs (b1k) , 1t 60
pe b3 t 58
gp b1 , ud Thel
rp el13 y Ep el
gp e2 » Pp =119
ppn =159 V NZ
arn a7 , sy 64 [CR]
ca 64 , hh aé
ck 10 , b8 D
gr pel> , pp p-159
ly b2 , pm a8
pp PO , bs ph7h
cm aT , hv a2
sy 29[RED], sy 17[<]
lyn b2 , bs  phTh
ca S54[f] , hn ab
nc 37[n] , hv a3
sy 38[o] , sy 62[blk]
hwm a1 , 8y 57[1]
sy 37[n] , sy 57[i]
sy 18[s] , sy 62[blk]
pt b11  t el
arn b3 , hh ab
pp pkO  , tk 10
el -10 , ck 10
bs p512 , hv a5
gr pel3 , gm plel’
P =1 , ud 16ek
[save p]
qa[for 1y}, hv 1c2

.o

- we we W e

e o ‘o e

we v We we we o

oo e

s e We Ve e Ve e e ‘oo

s we ‘er

we e We e e

begin block for input from keys:

start keys:
mess 1({<type in}, 2, 3); R:= 0;
set part 1 (save case and 3 blinds,
if case 1 > O then 60 else 58);

new key line: save p:= p; select(typewriter);

after no: inaddress:= byte address := basein;
p:= -119; if R £ 0 then from new keyline;
begin p:= -159; R:= O end
else begin writecr; R:= four case end;

pack key: if Raddr = 6l then goto end line;
R:= R shift 10; if p > O then
begin inbuf 1[p]:= R; p:= p - 159 end;
no clear Raddr:= type char; M:= four b63;
p:=p + 40; if p < 38 A R  four case then
goto pack key;

stop line: write char (w RED); writechar(w <);
read stop inf: Raddr:= typechar;
if p < 38 A'Raddr = wf then goto finis;
if Raddr = wn then goto read stop inf;
no: write char(wo); writechar (w BLACK);
Ri:= 0; goto after no;
finis: write char (wi); writechar(wn);
writechar(wi); writechar(ws);
write char (w BLACK);
action 63:= finis;
R:= save case and 3 blinds; goto end line;

111 word: p:= p + 40; no clear R addr:= 63;
end line: R:= R ghift 10;
if p < O then goto fill word;

inbuf 1[pl:= R; inbuf 1[p+1]:= M;

comment give a 63-byte 1f no fill word;
p:= save p; select (normal);
goto next plus 1; comment LA;

constants:
qa[save casel+127.19+127.29+127.39,; save case and 3 blinds
qq 58.9+60,1%+58.29+60.39 ,3 four case
qq 63.H63.19+63.29+63.39 ,3 four 63

L)

end block for input from keys




[13.11.67]
[Gier Algol k4, pass 1, page 19]

[5.2. cont.]

a23: t1 kg , ca 1 5 start ly medium: if b1ts(10,19,M) = 1 +then
hv (b3) Dt a6 begin kindi= -2; goto start medium ~end;
arn 16elk , ck -23 ; start reader: normal input unit:= -
tk 23 » ar (b26) ;3  pits (17, 19, copy stack[1 copyl;

[-2] gt 16el , ua 16el 3

allih:thv e2 s ud kel ; after pause: select(normal unit);
lyn b10 , hh r-2 ; goto next;

end code: mess 1({<pauseb, 2, 3);
select (type writer); lyn; goto after pause;

ch2: ns  clg
hh a2k, qgan pdbs5

ws e

[ Input medium desceriptors, Accessed through kind and unpacked in next medium,

Kind Next word 63 Varisble Start
actlon action instruct, action ]

[-2] aq e2.9 + a21.19 + 8a30.29 + a20.39 ; keys, accessed via kind -1
-1] qq c2.19 +10830.29 + 823,39 3 reader
:qq alk.9 + 2,19 + 8a30.29 + a11.39 3 drum

buffer medium
buffer medium
buffer medium

aq a16.9 +  ¢2,19 + 8830.29 + 210439
99 216.9 +  ¢2.19 + 8a%0.29 + 210439

e W e we Yo e

1
5
% aq a16.9 + 2,19 + 8a30,29 + a10,39
]

d a26= ~1a25 [see 1a23];
:e_' 3 end block for medium change and input drivers;




| [3.12.66]
| ‘ [GIER Algol 4, pass 1, page 20]

[5.4. LAY OUT, comments on next pagel

| pa b2k X 4Q26
| pan b1 X -19
| gm b20 , hv ail3

const kind:= v layout; M:= O;
position:= -19; space word:= O;
goto start layout;

b a19, b9; 3 begin block for layout:
3 layout or string:
chli: gqq 1+1  , hs 54 3 init str (here);
ps O , ca db1[<] ; here: s:= 0; if -, comp A Raddr = t< then
hv clhs NQB ; goto string,
3
H
;

al: ar 3a30 lined plus: R:= R + sign bit;

L4
a2: ar 3a30 3 plus: R°~ R + sign bit;
a3: ar 3a30 , pp p1 s minus: = R + sign bit- pi=p + 13
bs s-6 ,ck =10 ; if s> 6 then R:= R shifts - 10
ac 120 , hv al2 3 comment exponent sign;
: 3 layout word ;= layout word + R;
" 3 goto next layout;
alb: pp p7 , Ds 6 3 point: pi= p + T; s:= 6;
qq (1) Vv 1 H position:= position + 1; goto clear check;
3 ten: pi= 13; s:= 123
a5: pp 13 , P8 12 ; clear check: clear part 1(layout word);
i pa 120 , hv af2 ; goto next layout;
ab: bs (b1) , hv all ; space: if position > O then o set alarm;
arn 7a30 , ns (b1) 3 space word:= space word + bELT-9-pos1tion),
ck s8-20 , ac P20 ; R:= 0;
can p , hv al0 if p = O then goto increment
Pp pti , hv a12 3 p:= p + 1; goto next layout;
a7: arn 2230 V s n: R:= n bit; goto d;
a8: srn 1830 , is 82 3 zero: Ri= - b bit; pi= s + 5 goto commond;
a9: pp s3 , ar sa30 3 d: p:=s + 3;
3 common d: R:= R + 4 increment [s];
al0: ac 1b20 I0A ; Increment: layout word:= layout word + R;
‘ bl: qq =1 V. 1 ©NOA; if bit (O, layout word) = O then
[position] H “position:= position + 1;
all: pp 16 5 set alarm: p:= 16; comment error state;
al2: hsn c1 IZA ;3 next layout : normal:= f; next 1;
al3: hh ath NQB ; start layout: layout class:=
ra b2 t 10 NQA ; if comp then
nc dL3[>]v NQA ; (1f -, Iined A Raddr = t > then 10
ca dh2[+], 1t 9 3 §;§e if lined A Raddr = t+ EBQE 9
pa b2 , ca 410[,1; gége if lined A Reddr = t, then 5
pa b2 t 5 1QA; else O
| alb: hv a1s , ck =10 3 else “bits(30, 33, R);
| tk =6 , 28 b2 H
al5: : 3 Ri= layout table [layout class];
b2: arn =1 t al7 IZA; layout act:= Raddr; normal:= t;
[layout class] 3 if bit (p + 10, R)'= 1 then
ga b3 , ¢k pi0 3 begin Ri= 0; goto layout act end;
b3: hvn[layout act] 10 ; if -,mark A then
hv a1 NA 3 not terminator goto set alarm;
g pp 16 , v al6 ; pi= 16; goto terminator;




[3.12.66]
[GIER Algol L, pass 1, page 21]

[5.4. cont.]

al6: pa 1b20 , arn 1b20
ac b20 , tk 19
pp 16 10
bs p=-15 , hs cl9
hv chb6 , qq sdé9

terminator: clear parti(layout word);
space word:= space word + layout word;
if b overflow then p:= 16;
if p > 15 then messi({<string}, 0, 1);
goto const out;

“s e

s ee ‘es

[During layout scanning p holds the current state (0-16) and s holds a
function of this state indicating before point (0), after point (6), or,
after ,, (12). s is used to set p and to reference the proper constant which
is added to the layout word for 4, r, or, O, Initially, s = p = O
The actions are governed by a state table which contain one word for each
allowed layout symbol and a common word (word O) for forbidden ones.

Each word consists of an actlon address in bit O to 9 and check bits in
bit 10 to 26, corresponding to state O to 16, A one indicate that the
symbol 1s allowed in the corresponding state.

!’ The table is referenced via bits 30 to 33 of the main table which glves
the address relative to first word (slipname al7) or, for compound
synbols, from the code.

action. state bits, symbol allowed in states. new states,

p sl

al7: aq 3 forbidden 16 -

[1] qqg a2 % 1.0+1.13 5  + 0,13 1l -

[2] qa a3 t 1.0+1.13 HE 0,13 prl -

[3] aq ab £ 53.5 3. 0,1,3,5 P76

[4] aq a5 t5.5¢5.11 ;3 35559, 11 13 12

[5] aq a6 t 37.5+5.11 ; 0,3,5,9,11 see code

[6] qq a7 t 3.1 3 n 0,1 §+3 =

[7] qq &8 t 15.6+15.12 ;3 O 3,4,5,6,9,10,11,12 S+5 =

[8] qq a9 t 217.7+231.15; 4 0,1,3,4,7,8,9,10,13,14,15 s+3 -

[9] aq a1l t 1.0+41,13 3+ 0,13 p+1 -

[10] qq a16,qq 5.5+163.16 3 ¥ 3,5,9,11,15,16 terminates layout

4

Note ,mark.

‘ [Formation of layout: Bits 20 = 39 of the final layout is accumlated

in word 1, the layout word. Format:

dh-check.h4 or s-check.3 + b overflow.19 + b.23 + h.27 + fn.29 + d.33 +
n.34 + s.37 + fe.39.

dh-check or s-check 1s incremented and tested for each d, zero, or n in

the layout input an gives alarmwhen d > 15V h > 15V s > 7

b overflow is tested when the layout is completed and gives alarm

ifb > 15,

Bits O = 19 of the layout is accumulated in word O, the spaceword,

and the final layout is formed here before it 1s output]

e s end layout




[3.12.66]
[GIER Algol L,

[5.5. cont.]

pass 1, page 23]

b al10, b1
ch5: pa b2kt d20
b21: pa[string level]Dt 1
qa a5 , hs cl8
bs p-l1 , hh cbé
pm (13ek) DX
ck 10 , 8r D120
it (1bel) , pt 120
pa b2k XV do1
al: qq a5 , hs ch8
is (1bel) , gr sh2e13
arn(1kel) D 1
ne Lo , hv a2
c51: arn 8ek |, hs el1
sk L2e13 , pa 1lek
srn 7a30 , ac 8elt
arn belk | sr 7a30
gr Lel | sr 1eb
qq (13el) t -1
hs e5 T
vk (e17) , qan e33
a2:
b22: bs P70, hv a1
[see finis p
chb: arn 20 , hs a10
ps c2-1 , hv ¢l
e56: pt b1 t -1
ag:
b1: t1 10 y ¢k O [cut]
a10:
b2l: pm [const kind] DX
hs e3
nen Of1] X 256
ga b2k |, hv a9
pt b1 , hv e3

We We We e Ve W We s ‘oo we

..
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begin block for string

string: const kind:= vshort string;
stringlevel:= 1;
get str word (test str char);
if last wrd then goto end const

set long string description:
word O:= str rel track + (str rel shift 20);
const kind:= vlong string; -
g0 1o store string:

next string word: get str word(test str char);

store string: str buf [str rel]:= M;

str rel:= str rel + 1;

if'str rel = LO then
begin string track out:
to drum (string track, str buf);
str rel:= O;
string track:= string track - 1
available tracks:= available tracks -'1;
if used tracks > available tracks then

mess({<program too big});
str rel track:= str rel track - 1;

walt track
end;
if -, last word then goto next string word;

s 1

const out: R:= word O;

end const: output 5; set return (next)
goto next 1;

output 5 of code: cut := -1;

next of 5:
RM:= RM shift 10; R:= R shift cut;
output 5:

swap; Raddr:= const kind;

output (Raddr); swap;

1:= (i+1) mod 4; comment 1 starts at O;

if'1 4 0then ~ :
""begln const kind:= Reddr; goto next of 5 end
cut:= 0; goto output;




[3.12.66]
[GIER Algol L, pass 1, page 24]

[5.5. cont.]

cSh:

cL8:
a3:

ali:

a5:

c57:

e55:

aTf:

Ly &

L[]

grn 120 , pp O
pa b25 t -1 TIZA

grn 2b20

hs c1 1ZA
hv (s) 1ZA
arn 419 DX IZA

arn 12a30 , hv a7

hv a7 NQB
nc dk3[>] , hh ab

bt (b21) t 1 NQA
hv ab NQA

hh a6 LQB
ca d11{SP], hv a3
ca d#1{<] , hv ab
hv a7

hh a6 : LQB
ca a8(;] , hv ak

hv a7 , ca d10[,]
hvn a7 X IQA
gm 3b20 , ca dk1[<]
hs clb3 NQA
pm  12a30 , qq pde0
arn 417 DX

arn 7Ta30 NQA
hs ch7

arn(b10) , pm 3b20
hs cl7

bs ph7s , hv a3
pm 2b20 , arn 1b20
gm 1b20 , bs phé9
ar d19.3 DV NZA
ar dko,3 DV

hr si

PP p=36 , hr s1

ck =1 X I0B
[str case]

pm (b25) DX 61 1OB
ck p-30 , bs phB1
ac 1b20 V

ck L , ac  2b20
srn(b25) DV =57 1OB
pp p6 , hr st

ga b25 X 1ZB
pp p6 , hv aB

-e we

e e we ‘o o Wwe w»

e we e e

Ve e Mo We Ve We Yo e e Ve W W Ve Lo We e e e Ve We Ve ‘e

we we e e we
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.o

init str: word 1:= p:= O;
str case:= -1; normal := f;

get str word: word 2:=

next str char: if -, normal then
begin next T goto char Test [s] end;
terminator: Maddr:="sp; R:= bit 37; normal:= t;
goto pack it;

test str char: 1f -, comp then goto pack it;
1f Raddr = t> A ~, lined" then
begin stringlevel strlnglevel + 13
if stringlevel > 1 then 5939 terminator end;

test copy char: if comp then goto comp char;
if Raddr = tSP then goto next str char;
if Raddr = t< then 5939 terminator;
goto pack it-

test code char: 1f comp then goto comp char;
1f Raddr = t; then ggto terminator,
5oto pack it-
comp char: if Raddr = t, A lined then
begin Ri= 0; swap; 5oto pack it e end;
word 3:= M; if Raddr = t{ A -, 1lined then
string nest ({(*in string} o, 3);
Maddr:= 3 _;
R:= if lin ed 3993 bit 37 else bit 39;

Im

pack char;
M:= word 3; R:= table[char];
pack it: pack char;
if p £ 36 then goto next str char;
= word 1; word 1:= word 2;
if p S b2 A normal then last word;
"TR:="R + s} shift 36
else
begin R:= R + s wordend shift 36
p:=p - 36 end'
return;

pack char: set case:= bit(lO+str case, R) = 1;
swap; if set case then
beg_g swap; R:= O; Raddr:= -
str case:= str case + 61 end;
pack after case: R:= R ghift p - 303
if'p < 30 then word 17= word 1 + R
else word 2i= word 2 + (R shift 4);
pi= p + 63
if -, set case then return;
str case:= 57 - str case; swap;
set case:= f; goto pack after case;

ggg block for string;




[10.4.67]
[Gler Algol 4, pass 1, page 25]

‘ [6. MESS 1 AND LOADING OF TEXTS]

cl3: gq (b21) t -1

ch9: arn 8elt IPA
hs e11
sk L2e13 , hv e5

string nest: stringlevel:= stringlevel - 1;
mess 1: to drum (string track, str buf);
print:= f;
goto mess;

we % s ‘oo

b k=e31, 1=0
1=e32

load messages:

e we

dslk: tcharacter;
d55: toff;

ds56: ton;

d57: tcomment;

d58: t)<improper>.;
d59: tcode;

‘ a60: 3{ in string;
d61: teompound;
d62: tcopy overlap;
a63: ttype in;
d65: tpause;
a66: tcopy;
d67: tcopy medium;
d68: tsum;
d69: tstring;

Ve Ve Wo We We Ve Ve Ve Ve Ve Ve e W e We

e32=1
e

e Wwo




[21.11.67]
[Gler Algol 4, pass 1, page 26]

[ 7. TABLES.

The pass 1 input table consists of two areas:

Input table lower case, starting at 450 and

Input table upper case, starting at 4d51.

Each area holds in principle one word for each possible character input
value from O to 127.; however, as all proper input characters have values
from O to 64, only these values are represented explicitly in the tables,
the rest beeing represented by words belonging to the code of pass 1.
This is possible because the admissible tablewords all are flagged with
an f-mark and no word of the code is f-marked.

Format of tablewords:
3 different formats, characterized by the flagbits alone are used:

1+ Not f-marked: Totally forbidden characters, The rest of the word
may contain anything,

2. f-marked and comma-marked: The word describes a central action, i.e.
an action which 1s performed by the central input mechanism independent
of context; e.g. UC, 1C, CR,
The action itself is specified by a jump instruction in the left half
of the tableword.
The word also contains the boolean no printing (see below).

5+ f-marked and not comma-marked: The word contains 5 parts as follows:

Part1.9
Action (>511, relative to ¢) or output value (<511) in normal mode,
i.e, outside compound symbols, code, layouts, strings, and, corments,
Part 1 is also used for recognization of specific characters in
other modes.

Part 2,19
Compound table reference., When an underlined or barred character is
met in normal mode, part 2 is used as index to a table which describes
compound symbols with this first character.

Part 3029
Action (>511, relative to ¢) or output value (5511) in code,

Part 4,33
Reference to the actlon teble for layouts,

Part 5.39

Part 5 contains six booleans (1=true):

Skipped in compound error,34: T
Is skipped, even if not underlined, during the reading of the
rest of a compound symbol.

No printing.35:
Some characters, e.g. TAB, are not printed.

Blind in a construction which may be a fat comma.36

Requires lower case in strings.37

Part of a fat comma, i.e. letters.38

Requires upper case in strings.




[3.12.66]

[GIER Algol L, pass 1, page 27]

(7.

d51=1
c50=651
1=450

cont.]

e \os Ve

b al5, b5

[procedure compound; comment is called by hs ¢50 with comp = t and

Input table upper case[0].
reserve input table upper case[0:64].
start block at input table lower case [0]

main table word in R.

Exit:
i=1¢50
c¢50: ck 10 y
hv a1l
arn(b2) t
pa b2 t
al: arn(b2)
a2: hv a9
a3: hsn ci
ga b3 ’
ali: ck 20 ,
a5:
b2: arn -1 t
[comp 1ndex]
ab: gt r R
a7: hsn ci
ga b3 ’
a8: ck 20
b3: ca =1 ’
[test char]
a9: hsn c1
hv a9
a10: pa b2 t
gr b20

ga b2
QA

1 IQB
agé NA

hv ab
NQA
IZA

arn(b2)
nce (b3)

hv :l

IZA
arn(b2)

hv ab

IZA
1QB
b20
hv atl

.
2

hr s1 with: comp = lined = normal = f,

R contains compound table word, or, in case of unidentified
compound, main table word of first non-compound character.
Possible error message has been given.]

we We e Wr Ve a Yo ‘o

e Ve Ve We Ve Yo Ve e e Ve We Ne Ve Ve W W Ve We Vs B e e

begin compound and input table.

begin
comp index:= part 2(R);
if -, lined then
begin comp index:= comp index + 1
:= table[comp index]; comp:= f;
if -,LA then comp index:= undef bar comp;
end;
R:= table[comp index]; goto comp action;

check lined: if -, lined then
goto comp undefined;
next comp in: normal:= f; next 1;
test char:= Raddr; R:= table[comp index];
compare next: R:= R 59;;3 20;
if Reddr + test char then
next comp word:
begin comp index:= comp index + 1;
:= table comp index;
end;
comp action: goto part 2(R)

comp in must agree: normal:= f; next 1;
test char:= Raddr; R:= table[comp index];

compare must agree: R:= R shift 20;
if Raddr = test char then goto comp action;

comp undefined: normal:= f; next 13
if comp then goto comp undefined;
comp index:= addr of (word 0);
word O:= R; goto comp error;




[3.12.66]
[GIER Algol k4, pass 1, page 28]

‘ [7. cont.]
al1: hsn als IZA 3 comp rest T: rest;
[1] hsn ails IZA ; comp rest 6: rest;
[2] hsn al5 IZA ; comp rest 5: rests
[3] hsn al5 IZA ; comp rest L: rest;
[4] hsn at5 IZA 3 comp rest 3: rest;
[5] hsn aits IZA ; comp rest 2: rest; ,
[6] hsn at5 IZA ; comp rest 1: rest; a
[7] hv ail NQA ; comp rest O: if -, lined then goto comp err; ‘
al2: arn(b2) IQC ; finils comp: R:= table[comp 1ndex|
all: ' lined:= comp:= ,
bl: bs 1 , hr st exit comp: if -, rest err then return; g

comment > 0= false'
rest er err:= f;

[rest err]
all: pa bh t 1

hs ch9 comp err: mess 1({<compound}, 0, 1);
hv al2 , qq sd61 goto finis comp;
al5: hv c1 IQA ; rest: normal:= f;-
‘ if lined then g_gl:g next 1;
arn(b10) , ck «6 IT pbit(<1etter>, table[char]) = O then
hr ail NO ““return to comp err;

pa bh , hv c1 comp alarm:= t; goto next 1;

end;

Ve Ve Ve We We We Ve We Ve Mo We We We e e ‘s e s e er o

[Redifinition of actions in normal mode so that they are negative
and relative to ¢ = cll + 1 (last normal action)]

c = cllt1, 9= c9-c, c18=c18~c, c19=c19-c, c20=c20-c, c21=c21-c
c22=c22=c, Cc23=c23-c, th:th-c 025—c25-c, c26=c26-c, c27=c27~cC
c28=c28~c, c29=c29-c, c50=c§O-c, c32=c32-c, c33=c33=c, c3h=c3lh-c
e35=c35~c, c36=c36-c, c3T=c37-c, c¢38=c38-c, chO=clO-c

cliti=clit-c, chli=chh-c

[Definition of d names which are used to test table values which are
actions in normal mode]

‘ d6=c23[:], d7=c22[end], daB=c21[;], a9=c2k[=] 3
d10=c25[,], d11=c19[sP], dh5=c18[message] dhb=c2[next]-c;




[30.3.66]
[GIER Algol 4, pass 1, page 29]

‘ [7.1. COMPOUND TABLE]
[ ourpuT COMP. coMP. coMP. COMP OUTPUT
VALUE ACTION CHAR ACTION SYMBOL VALUE
or BEFORE T0 WHEN WHEN
NORMAL CHAR TEST CHAR PART 1
| ACTTON TEST FOUND IS
! NAME ACTION]

d: qg dk6.9 + a9.19 undefined lined, skip comp

F )
[1] aqgq d46.9 +a10.19 3 - - , single char
a75: qq 279.9 +a12.19 ;5 =
[1] qq 276.9 +a13.19 , 3 E
[2] aqq 272.9 +a12.19 s < .
[3] aqq clh.9 +813.19 R ¢ d20, d21, d26
[4] qq 277.9 +alk.19 5 A
[5] qq 269.9 +a13.19 v 3N
[6] qq 274.9 +a12.19 3 2
‘ [7] aq 270.9 +al12.19 HE
a76: gq c29.9 +al12.19 3 <digit> ak1
d77: qq 2bk5.9 + a3.,19 + 2[b].29 + 6a11.39 3 abs
qq 1544.9 + a8.19 + 18[r].29 + La11.39 ; array
d78: qq ¢28.9 + a3.19 + 5[e].29 + La11.39 3 begin dazk
aq 130.9 + a8.19 + 15[0].29 + 2a11.39 3 boolean
d79: qq 130.9 + a7.19 + 15[0].29 + 2a11.39 3 Boolean
d80: qg 256.9 + a3.19 + 1[al.29 + 5a11.39 ; case
aa a8.19 + 15[0].29 + a5.39 3 CO..
qq ¢30.9 + a2.19 + 4[d].29 + 6a11.39 ; code a3
Qe ¢20.9 + ak,19 + 13[m].29 + 3a11.39 ; comment none
qq cl0.9 + ak,19 + 16[p].29 + 6a11.39 3 copy none
Qq 251.9 + aB8.19 + 18[r].29 + 6a11.39 3 core
d81: qq 243.9 + a3.19 + 15[0].29 + Ta11.39  ; do
da82: qq d34.9 + a3.19 + 12[1].29 + 5a11.39 3 else
v‘ qQq a8.19 + 14[n].29 + a5.39 3 €en..
qq €22.9 + a2.19 + L[d].29 + 7a11.39 5 end da13
aq 262.9 + aB.19 + 20[t].29 + Lal11.39  ; entler
d83: qq 266.9 + a3.19 + 1[al.29 + 4a11.39 s false
qq 433.9 + all.19 + 15[0].29 + 6a11.39 ;3 for
qq c41.9 + a8.19 + 9[1].29 + La11.39 s finis none
dBl: qq a7.19 + 15[0).29 + a5,39 3 &O..
qq d4h,9 + a2,19 + 20[t].29 + 6a11.39 3 goto
qq aB.19 + ¢19[ J.29 + a5.39 35 82+ 4 OT 8O 4
qq d4k.9 + a7.19 + 20[t].29 + 6a11.39 3 g0 to or go_to




[30.3.66]
[GIER Algol 4, pass 1, page 30]

[7.1. cont,]

ass:

asé6:
a87:

da88:

ds89:

d%90:

do1:

aga:

ags:
agk:
dos:
a96:
dTh:

[

Qq
qa

Qq

aq
aq

Qq
Qq

Qq

aq
Qq

aq
Qq
qq
aq
aq

aq
aq

aq
Qq
aq

aq

OUTPUT coMP.
VALUE ACTION
or BEFORE
NORMAL CHAR
ACTION TEST
NAME

106.9 + a3.19 +

116.9 + aB8.19 +
155.9 + a7.19 +

c18.9 + a3,19 +
281.9 + aB.19 +

258.9 + a3,19 +
109.9 + a8.19 +

137.9 + a7.19 +

123.9 + 83.19 +
260.9 + a8,19 +

282.9 + a3.19 +
149.9 + ak,19 +

a8.19 +
196.9 + 22,19 +
153.9 + aB8.19 +

231.9 + a3.19 +
265.9 + aB8.19 +

198.9 + a7.19 +
157.9 + a7.19 +
200'9 + 37.19 +

db6.9 +a1k.19

COMP. COMP.
CHAR ACTION
TO WHEN
TEST CHAR
FOUND

6[£1.29 + 7a11.39
14{n].29 + 2a11.39

1Mal.29 + 4a11.39

5[el.29 + 2a11.39
15[0] .29 + 6a11.39

6[£1.29 + Ta11.39
23[w].29 + 6a11.39

18[r].29 + a11.39

5(el.29 + 5a11.39
15{0}.29 + La11.39

8[h].29 + 4a11.39
25[W]w29 + 3&11039
20[t].29 + a5.39

5[e].29 + 6211.39
18{r].29 + ka11.39

8{h].29 + 5a11.39
18[r].29 + 5a11.39

14{n].29 + La11.39
1[a).29 + 4a11.39
8[h].29 + La11.39

s DEFINE LAST INSTR PASS 1

we e

e

we ‘oo

s We o we e

e

comMp
SYMBOL

OUTPUT
VALUE
WHEN
PART 1
IS
ACTION]

if
1gteger

;gbel

message none

ggd

of
own

——

procedure

real
sgund
ggift
§yitch
St e
step
string

then
True

Egtil
yalue
Egile

undef bar comp



| [23.11.67]
| [Gier Algol L, pass 1, page 31]
!

[7.2, INPUT TABLE LOWER CASE]

3 1=d50
[ Normal Comp. Code Layout Skip in comperr U  Input Cutput
output table output table o printing n value value
| or refer, or index Blind in fat, 4 un = when
T action d=err action =err ILC in string e unused part 1
| If central Ck in fat, f is an
} action then , UC in str. . action ]
‘ aq ¢19.9 + 1d.19 + ¢33.29 + 5,33 + [£ftftf=] 10.39 £ 3 O BLANK none
> qa 58.9 + d76.19 + 65,29 + [frfeff=] 4,39 £33 1 1
| a0 5949 + d76.19 + 66.29 + [eefeee=] 4,39 £3 2 2
qa 6049 + a76.19 + 67.29 + [£rfeff=) 4,39 f£; 3 3
qa 61,9 + d76.19 + 68.29 + [fEfeff=] L.39 £ 3 4 &
qq 62,9 + dA76.,19 + 69,29 + [fffLff=] L,39 f£3; 5 5
qq 63,9 + d76.19 + T70.29 + [eeetee=] L,39 £ ; 6 6
qq 64,9 + a76,19 + T1.29 + [fffeff=] 439 £33 T 17
& qa 65.9 + d76.19 + 72,29 + [feeeff=] 439 £33 8 8
aq 66,9 + d76.19 + T3.29 + [erfeff=] L339 £33 9 9
! aq "t 310 wm
hv c¢2 , aq S —y £ ;11 STOP none
hv cl2 , aq [efemma=] f 3 12 END none
qa c9.9 + 4,19 + 32,29 + [FPPttf=] 6.39 £ ; 13 ea none
hv c12 , Qg [afat-==] L,29 f ; 14 none
aq t 315 un
aq 57.9 + a76.19 + 64,29 + 7.33 + [£freff=] 4,39 £ 316 0
qq d41.9 +2475.19 + 32,29 + [fefeff=] L3909 £ ;17 <
ad 19.9 + d91.19 + hL1,29 + [tffttf=] 38.39 f ; 18 s
ga 20,9 + d92.19 + L2,29 + [tfrete=] 38,39 £ 3 19 ¢
qq 2149 + d93.19 + 43,29 + [tfftte=] 38,30 £ ;3 20 u
qq 22,9 + a9k,19 + Lh,29 + [teettf=] 38,39 f£ ;21 v
aq 23,9 + d95.19 + b45.29 + [tefetf=) 38,39 £ ;22 w
qq 24,9 + 4,19 + b6,29 + [trftte=] 38,39 £ ;23 x
aq 25,9 + d.19 + b7,29 + [t£ftte=] 38,39 £ ; 24 y
aq 26,9 + d.19 + U48,29 + [tffttf=] 38,39 £ 3 25 =
4" aq t 326 un
qq ¢25.9 + d.19 + 30.29 + (eefefe=] L,39 £ ;27 , a16
a hv c17 , Qa [teem-=] 16,29 £ ; 28 CLEAR none
aq t 32 RED
hv c2 , aa [wtmmam=] 16,29 £ ; 30 TAB none
hv cil , Qg [~te=w-=] 16,29 £ ; 31 P OFF none
Qq ¢26,9 + d.19 + 28,29 + 2,33 + [f£feefe=] 4,39 f ; 32 - 429




[7.11.67]
[Gier Algol 4, pass 1, page 32}

[7.2. cont.]

[ Normal Comp. Code Layout Skip in comperr U Input Output
output table output  table No printing n value value
or refer, or index Blind in fat, 4 un = when
action d=err action O=err I1C in string e unused part 1
If central Ok in fat, £ 1s an
action ‘then , UC in str. . action ]

Qa 10:9 +  d19 + 58,20 + [tefete=] 38,39 £ ; 33 j
qa 119 + 4,19 + 33,29 + [treetr=] 38,39 £ ; 34 &k
aq 12,9 + d86.19 + 34,29 + [tffttr=] 38,39 f ;3 35 1
aq 1349 + d87.19 + 35,29 + [tffttf=] 38.39 £ ; 36 m
aqg 149 + 4,19 + 36,29 + [t£fetf=) 38,39 f ; 37 n
aq 1549 + 88,19 + 37.29 + [tfftte=] 38,39 £ ; 38 o
qq 1649 + d89:19 + 38,29 + 6,33 + [tfrttr=] 38,39 £ ; 39 p
aq 179 + di19 + 39,29 + [trette=] 38,39 £ ; 4o ¢
qa 18:9 + d90.19 + L0,29 + [trftte=] 38.39 £ ; b1 »

‘ aq t 342 un
aq 28,9 + d.19 + 32,29 + [tffete=] 38,39 £ ; U3 ¢4
hv c15 , Q9 [~tewwmm=] 16,20 £ ; 44 P N none
aq t3 45 w
aq t 346 un
aq t 3 47 un
aq@ 27.9 + d.19 + 32,29 + [tffttf=] 38,39 £ ; U8 =
Q@ 1.9 + d77.19 + 49,29 + [tffttf=] 38,39 £ ; 49 a
ad 2.9 + d78.19 + 50.29 + [tefttf=] 38.39 £ ; 50 b
Q3.9 + 80,19 + 51.29 + [tffttf=] 38,39 £ ;3 51 ¢
aq 4.9 + d81.19 + 52,29 + 8,33 + [tfettr=] 38.39 ¢ 352 a
Q@ 5.9 + 382,19 + 53,29 + [tffetf=] 38.39 £ ; 53 e
qq 6.9 + 83,19 + 54,29 + [tffttr=] 38.39 f ; 54 £
aa 7.9 + a84,19 + 55,29 + [tffttf=] 38,39 £ ;55 ¢
aq 8.9 + .19 + 56.29 + [tffttf=] 38,39 £ ;5 h
42 9.9 + d85,19 + 57,29 + [tffetf=] 38,39 £ 3 57 1
hv ¢2 , Qg 0, — f 358 1C none
a2 67.9 + d.19 + 27.29 + 3,33 + [freefe=] L9 £35 .

‘ hv c11 , aq d51 [«femmn=] f 3 60 UC none
hv ¢16 , Qg [~tme===] 16,20 £ 3 61 SUM  none
qa t ;3 62 BLACK
hh b11 , aa [~t-~-==] 16,20 £ ; 63 TF none
hv ¢10 aq [~famma= f ; 64 CR (v13)
asa: [secondary table words, used by the actions] 3
qq 46,9 + 3,19 + 32,29 + [-==t-f=] 4,39 3 65 none
qq ds6.9 + d.19 + 32,29 + [~==f-t=] 1.39 366 T none
aq d46,9 + 1d.19 + ¢36.29 + [f-trtP=] 10.39 3 67 CR none




[23,11.67]

[Gler Algol 4, pass 1, page 33]
‘ [7.3. INPUT TABLE UPPER CASE]
1=d5]
] .

[ Normal Comp. Code Layout Skip in comperr U Input Cutput
cutput table output table No printing n  value value
or refer, or index Blind in fat, @ un = when
action d=err action O=err IC in string e unused part 1
If central Ok in fat, f is an
action then , UC in str. . action ]

g 99 €19.9 + 1ds19 + ¢33,29 + 5.33 + [frtfer=] 10,29 f 3 0 BLANK none

; qq 278.9 + d.,19 + 32,29 + [£Effft=] 1.39 f£; 1 v
aq 26749 + d.19 + 32,29 + [feerfe=] 139 £33 2 x
aq 268,9 + d.19 + 32,29 + [TfEfft=] 1.39 £ ; 3 /
qq c2k,9 + d75.19 + T75.29 + [fEffft=] 139 f3 b = de8
qq c2149 +  d.19 + ¢37.29 + [££frft=] 1,39 f£; 5 ; ai2
aq 2109 + d.19 + ¢35,29 + [£EEfft=] 1.39 £ ; 6 |
aq 202,9 + 4,19 + e34,29 + [££ffft=] 1.39 £33 7 ]

& Qq d35.9 +  d.19 + 31,29 + [£££ffe=] 1.39 £ ; 8 (
ad 27,9 + .19 + 78.29 + [fEPffe=] 1,39 £; 9 ) 423
aq t 310 un
hv ¢2 , qq S ge— f 311 SPP none
hv ck2 qq [fmmma] f ;12 END none
qga 9.9 + 4. 19 + 32,29 + [fEfPtt=] 3,39 £ ; 13 aa none
hv c¢13 , dq [-f--=t=] 1.29 r ;14 | none
aq t 315 un
Qg 277.9 +4d75.19 + 32,29 + [fEEfft=] 1.39 £ ; 16 A
qq di3.9 +6a75.19 + 32,29 + [EEfft=] 1.39 £ ;3 17 >
9@ W7.9 + 19+ 9,29 + [£rffet=] 3,39 £ ; 18 S
ag 48,9 + 4da.19 + 10.29 + [fEfftt=] 3,39 £ ;19 T
aq 49.9 + 4,19 + 11.20 + [££fftt=] 3.39 £ 320 U
2 5049 +  d.19 + 12,29 + [LEEftt=] 3,39 £ ;21 v
9@ 519 + 3,19 + 13,29 + [fE£P5t=] 3.39 £ ; 22 W
a9 52,9 + 4,19 + 1h,29 + [Tffftt=] 3.39 £ ; 23 X
4 53.9 +  d.19 + 15,29 + [£reftt=] 3,39 ¢ ; 24 y
aq 5449 +  d.19 + 16.29 + [frefte=] 3,39 £ ;25 g
‘b aq t 326 wm

92 68.9 + .19 + 32,29 + 4,33 + [freffe=] 1,39 ¢ ; 27
hv e17 , ag [~tmmma= =] 16,29 £ ; 28 CLEAR none
qa t 3 20 RED
hv ¢2 , ag [~te=—==] 16,29 £ ; 30 TAB none
hv el aq [-teeme=] 16,29 £ ; 31 P OFF none
ag d2.9 + a9 + 29, 29 + 1.33 + [fIffft=] 1.39 £ ; 32 +

i
d
d
;
i



[7.11.67]

[Gier Algol 4, pass 1, page 3k4]

[7-50 Con't.]

[ Normal Comp, Code Layout Skip in comperr
output table output table No printing
or refer, or index Blind in fat,
action d=err action O=err LC in string
If central Ok in fat,
action then , UC in str.

aqa 38.9 + d.19 + 26,29 + [feeftt=] 3.39
aq 399 + d.,19 + 1,29 + [£erftt=] 3.39
aa 0.9+ d.19+ 2,29 + [freftt=] 3.39
ag Y19+ 4da,19+ 3,29+ [FEfPEt=] 3,39
aqa 42,9 + d.19 + 4,29 + [frEfet=] 3.39
@ 43,9+ d.19+ 5,29 + [£fEftt=] 3,39
qq 449+ 4,19+ 6,29 + [fEfftt=] 3.39
ga 45,9 + 4,19 + T.29 + [fEFPEE=] 3.39
qq 46.9 + 4d.19+ 8.29 + [£EfPEt=] 3.39
Qq

qq 569 + 4,19 + 32,29 + [fEEftt=] 3.39
hv c15 , aa [«teem==] 16,29
qa

aq

aq

aa 55.9 + d.19 + 32.29 + [Ffeftt=] 3.39
ad 29,9 +  d,19 + 17.29 + [fffftt=] 3.%9
ad 30.9 + d79.19 + 18.29 + [££fftt=] 3.39
Q@ 31.9 + d.19 + 19,29 + [FEffEt=] 3.39
ag 32,9 + d.19 + 20,29 + [fEffEt=] 3,39
qq 33,9 +  d.19 + 21.29 + [£LEfEt=] 3,39
Q@ 349 + 4,19 + 22,29 + [fEfftt=] 3,39
aqa 35.9 + d.19 + 23,29 + [fEfTtt=] 3,39
aq 36.9 + d.19 + 24,29 + [feffet=] 3.29
qa 379 + d.19 + 25,29 + [fEEfEE=] 3.39
hh ¢11 , qq ds0 S —y

qq ¢23,9 +7d75.19 + ¢38.29 + [£PPFPE=] 1.39
hv ¢2 , Qq [efuemms]

hv ¢16 , Qa [~tenan=] 16,29
qq

hh b11] , aq [~tmmma=] 16,29
hv ¢10 s, Qg [efmmmm=

e 5 end compound and tables;

e HO B g

"'b"bd"b"b"b"b"b*’b"b"b"b"b“:“b“b"bddd""b"bd’"‘:“)"‘b"‘)"b"‘b"‘b"‘:"‘)

We We e Wr s We We Ve Ve We We Ve s e e Ve Ve Yo Ve W Ye La e e Lo %s Ve Vs e e e Weo

Input
value

unused

v

owmuow»agggm*&g movwo=2RRHRYy

gREgg g
=

Cutput
value
when
part 1
is an
action ]

none

none

none
none

none

(b13)




[14.k.67]

‘ [Gier algol L, pass 1, page 35] ]
[8. END TAPE PASS 1]
4 i=d7h
aq [pass sum]
d e22=k-e1l, el7=) 3 Definition of running pass track for next pass.,
b k=e23,1=0 3 load pass 1 segment word;
d i=1e21 3
qq €2.9+1d74.19-e2,1%1.20+1.21+a31.39 £
g H

[final end pass 1]

10
.o

143




[31.10.66]
[GIER Algol 4, pass 2, page 1]

[Synopsis

Pass 2 recognises byte strings representing identifiers and substitutes a
unique byte for each such string. This 1s done regardless of block struc-
ture so that the same identifier will be represented by the same byte
throughout the text.

The values of the bytes will be in the range 1023 > <byte> > 511.

Tables.

Pass 2 uses two tables: first letter table[1:28| and table [first free
after pass 2: top of store|;

Table holds, starting at top of store, one word (referred to as short
word) for each distinct identifier. All words representing identifiers
with the same first letter form a chain whose links are the address parts.
The end of*the chain has address part = 0. The starting point of each
chain is given in the addresspart of the corresponding word in the letter
table if the first letter is < 28 else in the counting part of first let-
ter table [first letter - 28l. A letter which does not start a chain is
represented in the letter table by a reference to itself.

The rest of the identifier is assembled as an integer in a base 67 nunber
system,

If this integer < 2%50 it will be stored in the remaining 30 bits of the
short word and bit 40 will be 1,

Otherwise the last 20 bits of the integer will be stored in bit 20 to 39 of
short word and bit 4O will be O, The rest of the integer is stored in one
or more words (1ong words) starting at the first free word at the bottom of
table and the address + 1 of the last of these words will be stored in

bit 10 to 19 of short word. The first of these words will have bit O = 1,
the others, 1f any, will have bit 0 = O,

The two tables are kept in core after pass 2 for use by the std proc loock
up at the start of pass 3.

Table look up

Each identifier encountered by pass 2 is added to the table but the lin-
king is not performed.

Pass 2 now compares each entry in the corresponding chain with the new
identifier. If the identifier is found in the table the new identifier
is removed from the table otherwise the necessary linking 1s performed.
Finally the address of the short word corresponding to the identifier

is put out.

Program:]




[18.4.67]
[Gier Algol 4, pass 2, page 2]

b k=e22+elh, i=e16-el7, a3lk,b1l,c5,d6; drum block head pass 2;
=e16 5

4 d2=e20~-1 ; first identifier value 3 initial 1 short;

b k=e31, i=0; Load texts

1=e32 3

d>: tidentifier overflow; used by 1a12
ak: tpattern; 3 - = 1a2
e32=1

ws we

S

e16: [First letter table starts here. First letter 1-28 uses part 1,
29-56 uses part 2. From start part 1 and part 2 points at them
selves (values < 512). First time an identifier with a given first
letter is encountered the corresponding address in the first letter
table is changed to point at the short word for that i1dentifier
thereby starting a new chain (values > 512)]

lo[e} 3 Final i short is stored here for use by the next segment.
qq i, psn i;
aq 1, psn i;
aq i, psn i;
aq i, psn i;
qq 1y psn 1i;
aq i, psn i;
qq i, psn i
qq i, psn i;
aq i, psn i;
aq 1, psn i;
qq i, psn i;
aq 1, psn i;
qq i, psn i;
aq i, psn i;
qa 1, psn i;
qq 1, psn 1i;
qq i, psn 1i;
qq i, psn i;
qq iy psn i;
qq i, psn i;
aq 1, psn 1;
qq i, psn 1;
qq i, psn i;
qq i, psn i;
qq i, psn 1i;
qq 1, psn i;
aq i, psn ij;
qq i, psn i;




[31.10.66]

[GIER Algol k4, pass 2, page 3]

¢tz
c2:
c3:
cl:
c5:
al:
b1l:
b2:

az2:

b3

bl

alts

Qg 1.19=1.39
q_q_ 1-9"'1059 f

m 1
m 67a
m 10

pm(el) X 1 IZC
hs e2 LA
ga b1

bs [f char]Vt 56 NT
ps (b1) , hv a3k
ps al=1 , hv e3
ppn d1 [ilong],ps(b1)

pm {e1) X 1

hs e2 LA
ga b3

bs [char] ©+ 66 NT
hvn al X

ck 10 , ml cb

hv a2 X ‘ 12
bsp-510t d2-512[itest]
ps ail2 , hv e5

gm p A NZA
cl 19 Xv IZA
rp pi , hv a2

ck =19 , ud ab

hv a2 LA

pm 512 DXV NZA

ca O s, hh a5
hv a3 X 1ZA
gm p , ac (b2)

PP P » 1t
pt (b6) , arn c1

hv a7 s Pm c2
gr (b6) X MZA
[executed from 2a3]

pu (e1) XD -1 IPB

WV W Vs Wr Ve We Ve We We We W We es ‘oo

e e ‘s We Ve We os e

We Be Ve Be Ve Ve Br We s e s Ye Ve e e e Ve we Vo Ve e

o

constants, Used by
mask long Sak
mask short a5
a33
2b3
az23
start pass 2:
next: fchar:= next byte; short:= = 13
if f char > 512 then
begin st fchar, ggto special actions end,
if f char > 56 then
begln set return(next - 1);
Raddr:= fchar; goto output end
p:= 1long; s: fchar- R:= O;

next char: swap;
¢har:= Raddr:= next byte; finis:= LA:= t;
if char > 66 then
TTend identifier:
begin R:= O; swap; goto ident finis end°
RM:= M x 67 + byte; finls:= ILAs= f;
if R = O then begin swap; goto next char end;
check room: if . p-510 > itest then
mess({<no room for identifiers}, 2, 0);

if -, short then store long word:
g_gin table [p]:= M; p:=1p + 1;
swap; goto next char end;
store first long: short := 7C:= bif
table[i short] mark ZC:= RM rem 2%20;
RM:= RM : 2b20° swap;
if -, finis then goto next char;

finis ident:
if short then
begin 1 1f Raddr = 0 then goto store short;
swap, gotg store First long end;
table[p]:= R; table[ilong]:=
table[ilong] + bit O; p:=p + 13
set part 2 of (table [1 short]) to: (p);
= mask long; goto end ident;
store short: table [ishort] mark ZQ:= R;
:= mask short;

end ildent: set PB; reset input; swap;




[31.10.66]
‘ [GIER Algol L, pass 2, page 4]

[Now an identifier has been read and the situation is as follows:
= first char, range 1-56. p = address of first free word after long words.

store [i shortr = short word, part 1 = 0. R + 0 (address of last byte).

if short identifier: Marks[ishortl 11, no long words stored.

= ilong. PB = 1. M = mask short = zbao - 13

if long identifier: marks [ishort| = 01 part 2 = p. store [ilong| =

Tirst long word, bit O = 1, store [p-1f last long word, may be

the same as first long word. PB = O. M = mask long = zhzo - 1]

3 start look up:
bs s-28 , ud se16-28; if's < 28 then s:= part 1(first letter[s]) else
ps (sel6) NZ “begin R:= 0; s:= part 2 (first letter[s-ngj'end,
bs s-511 , hh all if s 2> 512 then goto look up;
first identifier in chain: chain:= 83

gs b5 , it (b6) comment address of first letter [f char]

pt (b5) VvV 1z connect to chain:
" aB: it (b6) , pa (b5) if R = O then part 2[chain] = 1 short else
pm (b6) DX not found: part 1 [chain]:= i short;

Raddr:= 1 short; 1 short:= s:= i short ~ 1;
if Raddr < 512 then
" “mess({<no room Tor identifiers}, 2, 0);

itest:= s=512; 1long:= p; set return(next),
goto output;

after long failed: R:= table [chain]

next test: if Raddr < 512 then goto not found;
chain:= Raddr- goto test 1 1t'

look up: chain:= s;

ps (b6) Vv -1 IT
ps al2 , hv e5
it s=512 , pt bh
gp b2 , P8 al-1

ad: hv e3 , arn(bs)
al0: ga b5 v 7

W We wr e W Ve We Ve e Yo Ve WUe e s We e

all: hv a8 , 8 b5

testit: Ri:= set PA (table[chain]);
if R masked M $ table[ishort] masked M
then 5930 next test;

b5: arn -1 [chain] IPA
b6: cm d2[ishort], hval0

e ‘o

H
hv ath 1PC ; if TPC then goto found°
gp b7 \'4 NPC ; ;g - NBC 5n§o next test;

test rest of long: ilong new:= pj

d a12=i-1 [mess descr]
i long old:= part 2 (R);

0 hv at0 |, qgn 43
ck 10 , &a b8
al’:
b7: arn[ilong new]t-1 ITA
b8: sr [i long old]t-1
hh a9 Nz,
hv 213 NTA

test next long: 1 long new:= i long new = 1
1 long old:= i long old - 1;
1f table [ilong new] + table [ilongold] then
ggto after long failed;
1f'bit O (table[i long new]) O then
goto test next long;
found: Raddr:= chain; set return (next)

gato output;

ath: pm (b5) DX
ps al=1 , hv &3

We ws W Ve Ve Ve Ve Ve e e Ve




[18.4.67]
[Gier Algol L, pass 2, page 5]

[Patterns:

This logic uses four states (as an address in s). The state table

contains for each state four jump instructions packed in two

words. Each jump instruction corresponds to an input byte

class., The comments below describe for each state the new

state and the action for each of the four input byte classes in

the following order: digit lined digit
letter m other]

“goto lined digit action [statel;
ggto Other action [statel;
mval: R:= 2fbits - 1 shift 40 - bits;

arn b11 , hh s

alTh:hh st , ns (b11)

al5: pan b12 , ud a21 3 pattern: pos:= word:= M:= Ri= O
grn(b6) , hv a2l ;3  reset input; goto end term;
al6: arn(el) t 1 I0A ; get next: digit := next byte;
hs e2 LA copy:= f:
ga b3 , ca 13 3 if digit = letter m then
srn c3 , hv  si 3 goto m action [state];
pp (b13) , it 501 ;  if digit is normal digit then
bs phls |, hv s 3 goto digit action [statel;
@ bs ps12 t 501 ;  if digit is lined diglt then
H
3
H
tk sbO , hv a23 ; goto acc;
al8: tk 2 , ar b1l 3 mult bits:
tk 1 , 88 Db11 3 Dbits:= bits x 10 + lined digit value;
it p10  , pp (b11) ; if bits > pos + LO then state:= o-
it (b12) , bs p-lO ; goto get next' '
s test: if RE+O then state:= O; goto next;
al9: hs a16 NZ 3 state O: 0, get next 0, get next
hv a16 , hs e5 3 in error 0, get next alarm exit

alarm exit: mess ({<pattern}, 0, 1);
exit: reset; R:= word; goto output R;

a20: pm (b6) , qq sdk
a21: qgn(el) Xt =1
[exc. by a15, a22]
a22h:hv a31 , ud a21 3 reset acc: reset; swap; M:= 0;
& b11: ns [bits] , c1 sbO ;3 RM:= R long shift LO - bits;
[b11 has 00 in bits 10-11] '
acc: word:= word + R shift pos;
pos::= pos - bits;
comment M 4 O indicates now too big value;
end term: Ri= M} M:= bits:= Og
state:= 1: goto test;

s \ae

823:
b12: ck [pos] ac (b6)
nt (b11) , qq (p12)

~
e We we we %o

a2l: pan 11 X

a25: hs al9 ., hh a26 state 1: 0, get next 2, milt bits ]
hv a19 , hv a20 3 after term O, get next exit i
a26: hv a27 , hs al8 ; state 2: 3, mlt val 2, mlt bits 1
hh al7 , hh 1a19 3 in bits 1, mval, acc alarm exit i
a27: hs a28 , hh a22 state 3: 3, mult val 1, reset acc ﬁ
hv a9 , hh 822 3 in value O, get next 1, reset acc 1

a28:
b13: arn[digit]Dt =57 3 mult val: RM:= M x 10 + digit value;
ck 10 , mL c5 3 goto test;

end pass 2: |
inf f:= initial ishort - ishort; i
save final 1 short for use by next segment; 1
inf 2:= ilong - initial i long;
Ri= O; goto next segm; 1

‘ a2%h:hv al19 , ns (b6)
it sd2 , pa 2eb
it (b6) , pa el16
nt 41 , it (b2)
pa 3elt |, nhn e29

we Ve wo Yo e




[7.10.67]

[Gier Algol L, pass 2, page 6]

[output four outputs 4 bytes, either from R (copy = f) or from

input (copy = t).]

a30: arn(el) t 1 LZA

hs e2 LA

ga bk | ck 10
bik: pm =1 DX

hs e3

ncn O[1] X -256
a31: pm r-1 , hv a30
a32: hv a1 ;s ps 1

arn(e1) t 1

hs e2 LA

hv e3 NT

tk =30 , sc ek

tk 30 , PS al=1
a33: hv e3 , 8arn c3

ac el , hv al
a3k: bs s-1014 , ps 101k

arn(sds) D

ps sd6 , hv e3

e Ve W W Ve Ve e We We Ve Ve WMo Ve e s 9o

e e we

output four:
if copy then Raddr:= next byte;
out byte'= Raddr R:= R ghift 10;
output (outbyte),
i:= 1 + 1 mod U;
if i 0 then
output R ggg}g LA:= f3; goto output four end
goto next;
beg code:
for Raddr:= next byte while Raddr < 512 do
“output (Raddr);

CReount:= CReount + R x 2A(-30);

set return (next); goto output;
CR: CR count:= CRcount + 1;

geto next;

special actions: If s > 1014 then s:i= 101k;
output part 1 (act table[s = 1008]);
goto act part (act table[s - 1008]);

[Actlon table: used for action bytes > 511: part 1 is unconditionally
output and the action specified in right half entered

qa 264 , hh
qa 283 , hh
qa 77 s hh
aa 8 , hv
aqa 79 s hv
qq 80 , hv
qq 80 , hv

d5=1+9, d6=45-1
1: qq [pass sum]

a32
a29
a33
a30
a30
a30
als

we s We e Ve ‘ee Vo

s ‘oo

input. action.]

1008 begcode

1009 end pass

1010 CR

1011 short str

1012 long str

1013 layout

101k -~ 1023 pattern

define act table bases,
define initial I long = first free after pass

d

d

4 e22=k-elk, el7=j; Define load perameters.
b Load segment word 2.

b kee23, 1=0 ;
i=2e21

qq e16.9+1d1. 19-e16 19+2.24+a1.39;

[end pass 2] 3

L }¢)

L 10]

J




[27.4.67]
[Gier Algol 4, pass 3 phase 1, std proc, page 1]

[This segment assumes that the first letter table and the table
from pass 2 still is in core.
It takes in thetable of standard procedure identifiers word by word
using the word driver in GP. Each identifier 1s looked up in
the pass 2 table and if found 2 bytes are output:
1. The running number (T) in the standard procedure teble,
2. The pass 2 identifier.

Format of a standard procedure ldentifier:

1, A short word corresponding to gshort word in pass 2 with:
part 1 = first letter (range 1-56).
If long identifier then part 2 = O and bit 4O =
otherwise bits 10-39 holds the rest of the identifier and
bit 4O = 1,

2. If long identifier:
One or more long words as in pass 2 but in such an order
that the one with bit(0) = 1 comes last i.e. opposite
the order in which pass 2 generates them.

The byte pair ocutput (see above) is preceded by a byte O
(to stop on in pass U4) and followed by <first free ident>
which is stored by pass 2 in part 1 of letter tsble[O].

This segment is loaded at 29e16, which 1s just after
the first letter table in pass 2.]

b k=e22+ell, 1=29e16-el7, al16, b8, ¢3, d7; drumblock head

1=29¢16 H
b k=e31, 1=0 ; load texts

i=e32 3

d1: tstd proc format;

d2: tzero; H

d7: tdouble std proc;

ej2=1

e we

e




[27.4.67]

[GIER Algol L,

a: hs e5
hh r1 , Qqn pd2
aq , ud theb
lyn r-1 , ud 16eb
al: arnf b7 , srf b7
grf b8
nen(b8) , hv a
hsn €3
qa 12 , arn b1
ps r , hh e29
cln -30 , ac bb
a2: pp O , hs al5
gr b7 ga b1l
b1: ps dk [first letter]
[see 1a1]
bs s-513 t <457
hv ab
hv al LA
p 1
a3: hs al5
bs p-5 , hv ab
gr pdb7T , pp pI
hv a3 NT
pm c1 v IPB
ab: pm c2 IPB
bs s-28 , ud sel6-28
ps (se16) NZ
bs s-511, hh a9
a5: arn(b5) D 1
hv a2 NT
ab: hs e5
hv a3 , a1 sd1
a7: arn(b2)
aB8: ga b2 \'4 LT
a9: hv a5 , 85 b2
b2: arn [chain] IPA
cm b7 , hv a8
hv al1 1pC
pa b3 vV b7 NPC
hv a8
ck 10 , ga bk
a10:
b3: arn[i1] t +1 ITA
bh: sr [i2] t =1
hv a7 NZ
hv a10 NTA
al1: pm (b2) IPA
b5: arn O [T] DVt 1 NB
ps al2 , hv e5
pm (b2) D M
hs e3 IPB
acn(b2) X MPC
ps a2-1 , hv €3
al2=1-1

hv a5 , qa sd7

.
>
.
]
.
>

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

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

we we ve o e o Yo

We e W we Ve e We e We s s

pass 3 std proc, page 2]

zero mess: mess ({<zero}, 2, 3);
pause;

start: if wrong floating point zero then

O 1o zero mess;
output (0);
word driver to core dlff;

words :=bits(10,19,M)=1;

next proc: p:=0; next word;
short word:= R; first letter:= s:i= Raddr;
if s > 56 V s < 1 then goto proc err;

if -,mark A then
begin take long p:= 1; loop long:
Tong word[p]:= Ri:= next word;
if p > 5 then goto proc err;
p:i=p+ 1;
if R 2 O then goto loop long;
M:= mask long; PB:= T,
end

else begin M:= mask short; PB:= t end;
start look up: si=
if s < 28 then part 1 (first letter table[s]);
else part 2 (first letter table[s]);
1; s 2 512 then goto look up;
not found: T:= T + 1;
i1f T < 512 then goto next proc;
proc err:
mess ({<std proc format}, 0, 1); goto skip;
after long failed: R:= table[chain];
next test: if Raddr < 512 then goto not found;
chain:= Raddr' goto test 1t~
look up: chain:= s;
test it: Ri= set PA(table[chain];
if R A M+ short word A M
then goto next test;
if “1FC then goto found;
if - NPC then goto next test;
i1:= 0;
12:= part 2 (R); .
test rest of long: il1:= 11 + 1; 12:= 12 « 1;
if table [12] ¢ long word [11] then
oto after long failed; -
if bit O (long word[1]) = O then
ggto test rest of long;

found: if markB(table[chain]) then
mess({<double std proc},0,1)

begin Ti= T+1; output(T);
output(chain); set mark B on (table[chain])
end;

goto next proc;

mess descr for double std.proc;




[27.4.67]

" [Gier Algol 4, pass 3 phase 1, page 3]
al3: pp O , ps i 3 skip: p:=0; set return(next word);
a15: hsn 45 IZC ; next word: sum ok:=transport ok:=true;

Get word; proc sum:=procsummarksR+R;

restore R; !

words :=words-1;

if -,transport ok then
mess({<pass medium},2,0); g
if words2O then return; ]

ar 2 D LA
ar 1 D 1B
ac b8 , arn el6-1
b6 bt -1[words] vt-1LzA
hs e5
hr s1 , qqn el6

Ve o Ve W Ws Ve e We W Vs Ve e We e

bs p , hv a6 finis: if p>O then goto proc err;
arn e16 , hs e3 output{final i short);
arn 8elt , hs el1 restore inbuf2;
1k 42e13 , arn b8 1f proc sumkO then
hs e5 NZ "mess({<pass sum},2,0);
hhn e29 , qqn eks R:=0; goto next segm; E
v b7: aqa 1 [short word] t256; Also used for test of zero arithmetic. g
[see a1-1] !
qq [long words 1:5]
Qq
aa
‘ aQ
aq
b8: qq [proc sum] 3
cl: a4 1.19-1.39 ; mask long
c2: qq 1.9-1.39f ; mask short
c3: m 13
dh: qq [pass sum] 3 word driver 1s taken in to dk.
d5: [entry to word driver];

d e22=k-ell, eh7=j 3 define load parameters
‘ b k=e23, 1=0 3 set segment word 3

i=3e21 3

aq a.%+4d5.19-a.1%3.24+a1,39;

g H

e [final end] R

s




d elig=3 ; tape number := 3;

[After i follows STOPCODE, SUMCCDE and a sum character]
ia T2

S




[27.11.67

[Here fellows STOPCODE and CLEARCCODE]

<eh9-2, <~elg+Hi, x
1 wrcng tape
8

_—

>

4 e53=10
<e53-e50,

4 eb1=1

d eb2=9
4 eb3=e53%
4 ebhe=l
4 eb65=5
4 eb66=6
4 eb67=7
4 e68=8
4 e50=e53
>

e

we Vo

we

o We Ve we s Vo e e Wwe we

.o

T3 Gier algol 4
10]

test tape number

version number

1L versien number T3 gr max version nurber
Yhen the fellowing definitions are loaded;

define
define
define
define
define
define
define
define

version
versien
versivn
version
version
versien
versien
version

nunber T1 and L]
number T2
number T3
number T4
number T5
nunber T6 and 12
nunber T7 and 13
number T8 and Lk




[3.8.66]
& [GIER ALGOL 4, Pass 3, page 1]

b k=e22+ell, i=e16-ek7, a30, b26, c87, 460;
i=e16 ;
d dlb=e20 [max stack]

s
I3
>

[Input byte values]
4 a17=167[;1, a18=184{(] ;
d d7=241 [trouble] 3

[Cutput byte values]
4 d5=39[beg func]
d d9=134{end else exp], d10=128[proc; ], d11=2[1itreal]
d d12=1[1it integer], a15=22[do]
d 416=e20[ dummy identifier]
d=5[ value~-non value spec], d13=51[undeclared]
d33=68[unspec], d35=18[end proc no type]
d36=L6[decl switeh], di3=e20[ switch dummy ident]
dbl=£9[ specgen], d45=30[ end spec]

*‘ at6=19[end type proc], d47=52( spec integer]
diB=166[case exp], Al9=133[delete call]
d37=57[spec value int]

Ve We W e e Mo we We e e ‘se

[Stack representations]
d d3=12[beg block], d6=32[ func], dB=1[else exp]
! d d19=15[beg proc], d3k=1[do-single do]

e oy

b qq 1.5"1059
[10] qq t 256
[2b] qa 3 t 320

m
T3] ag 10.39

mask, c10,
1.0 floating, c36, cko
10 floating. ¢38, ¢39, cl1, c56

0567
[Wb] qq 57 57.¢39,
ch3,
[5b] qq 1.39 1
[6b] hs 7 instruction, c7,

[70] aq 1020.9+409.19+614,29+110, 39

0.1 floating
J [8b] qq 1023.39

1023, Lag

e e Ve Ve Yo Yo We We we e e e s we We s e

I

|

j b1: qq decl.c13, c15, c16, c17, 20

| [1b1]qq N.6c60, c36, 39, cko, ci8, a19, a9, c67, e59,
56,

; [2b1]qq factor. c36, ¢38, cu8

| 1e52, 1e53, cb1, c48, a16

’ [3b1]qq X 0399

;

| d dho=1 3 If redefined, d40=0: output of

i 8 3 state, KA, KB=10, or stack = 00




[3.8.66]
[GIER ALGOL 4, Pass 3. Page 2]

b k=e31, 1=0

d i=e32

ds1: t-delimiter;
ak2: toperand;

da e32=1
g
c2: pi O V -5 1QB
pi O t &0
hv ¢3
cbb:hs e3 ps 1
c1: pa [operand] v NQA
pa cl sy hv c2
c3: pmn (e1) X 1
hs e2 TA
hv  ¢5 NT
ab: hs e3[or as5] NQA
[output identifier: true=e3,
pa ci t 1 NQA
c6: prm (el) X 1
hs e2 LA
c5: ga al v NT
hs 7 ’ qq s+d51
hv i+5 1LKB
hs el LKA
sy 27 IKA
sy (e1) LKA
sy (i+3) LKA
d 1=1-dh0-dk0-ah0-aL0-ako
al: pmn [byte] Xt a2
hv 9 IA
a2: ck 27 {state] I0A
hv a3 1B
pm (a1) X -1
ck (a2) I0B
hv  al LB
pm (al) X -1
ck gaZ)
qaq (a1) t =4 10B
albs qq (a1) t =2 10A
23: pm (a1) XV -1 10
a22:pm (al) X
ck (c1) \ NC
hv c8
hv  ¢10 1.QA
rm (a1) XV 10
hs c7 , aqq s+dl2
¢10:mmb b , &3 a2
c9: hv ¢35 IC
gt a s, €l <9
a: ck =11, hv [switching part]
a5: ga bb , hr s1
b6: ca [ident]-1 , hs s1

e we we we

we ‘e

Ve Ve Ve Ve Ur we Ve W e Wy

NOT OPERAND: R:=

Alarm texts, used in:

1e5,
c10-1, 2a12

AFTER TROUBLE: if first after trouble then

first after trouble:= false else
introuble:= false; go to NEXT 1,

OUT: output(par M);
NEXT:

operand:= Q;
ifintrouble then go to to AFTER TROUBLE;

MHT1.bymﬂ«1mmv

if byte < 512 then go_to NOT OPERAND
1f - introuble then
be rin if -, output identifier- then

false=a5]; keep else output(byte) end'

3 if -, “introuble then operand = 13
H AFTER OPERAND: byte input;
if byte > 512 then alarm(dli);
table[byte];
marks:= marksof(table[bytel);
skip output for KB = 1

Special state output: delimiter

commsa,
operand
state

remove special output unless dl0=0

if marks > 1 then go’'to SPECIAL;

OA:= bit(state, R); if marks = O then
begin byte:= byte - 1'
R:= table[byte]; marks:= marksof(tsble[byte]);

OB:= blt(state R);
if marks = O then
begin byte.— byte - 1;
Ri= table[bytel;
if OB then byte := byte - k
end-
if Oh then byte:= byte =~ 2
end; if bit(state,R) then byte:=byte=1;

CONTROL WORD FOUND:

R:= table[byte]; marks:= marksof(table[byte]);
if marks > O then go_to SEARCH;
if -, bit(operand, allowed operand part(R))

A -, introuble then alarm (dk2);

NORMALACTION: state:= newstatepart(R);
SPECIAL: 1f marks =

3 then go to INITIALIZE NUMBER;
parM:=" outpart(R); parR:= stackpart(R);
go_to instruction[switchingpart(R)],
Brocedure keep; ident:= byte;

. g

ident word




&

[3.8.66]

[GIER ALGOL 4, Pass 3. Page 3]

b k=e§1, 1=0
i=e32

d53 tdelimiter;

dsl t-operand,

d55: ttermination,

ds2: thead'

d e32=i

€

cb3:pi O t  -13
pm  a20 v

a20:hv  ¢51 , hv c51
gn O MA

a21:grn db t -1 M
bs (a21) t 41
hv a2l
pp 41 , hh c66

c62:hhn  e29

c7: arn s , ©Pps cbb
hv cb : I1QA
sr 6b , ac al0
hs e5

al0:qq 47 sy 44
pa ci , grn al0
pa all t a7
ag (e1) t -1
pi t -13
arn al0 s, hv ¢5

c8: sy 64 NKC
arn (al) D NKC
hs e7 NKC
sy 27 NKC
sy (c1) NKC

* pm (al)

d i=1 -dhO-dhO-dhO-dhO-dhO-dhO
gr (a30) DV LA
hs ¢c7 y Qg s+d53
ck 10 , gt an
pm (e1) DX
hv  al2 1c
pm 48 DvX NZ

atliths 7 , Qq s+ash
nc (p) , hv al3
sy (p) NKC

adi=1-abko

T pm A9 DV

es We e %o N ‘ee

.e ‘ae

Ve Ve Ve Yo Ve W Yo s We Ve Ve W Ve Ve Ve W Be WE e W Ve Ve LB We Ve e Wr Ve W e We Ve W Be Ve ee Ve Ve e

Alarm texts, used in:
ath-5, 2¢29
all
1a30
1ok

START PASS 3: introuble:= first after trouble:=
stackidentifier:= false;
store[0]:= jump to error 2;
for 1:= upper stack limit step -1 Entll 0 do
store with marks(stackfl , 0, 0);
ds:='0; state:= 273
go_to NEXT;

END PASS 3: Ri:= 0; goto new segm;

ALARM: procedure alarm(n) value n; integer nj
begin if introuble then 5__to AFTER OPERAND;
errormessage(n);
byte address:= byte address - 13
byte:= trouble; '
introuble:= first after trouble:= true;
operand:= O; go to NOT OPERAND
end;
comment errormessages: 3l4: stack, 51: -delimi-
Yer, 52: head, 42: operand, 53: delimiter, 5k:
~operand, 55 termination, 56: number

Special output, stack: CARRET

byte
comma
operand
reset A and M
remove special output -
SEARCH: if marks = 1 then alarm(ak3);
comment delimiter;
Tim 1:= part 1(R); lim 2:= part 2(R);
base:= part 3(R);
if marks = 35 then'go to al2;
1f operand = O t then alarm(sh),
comment - operand°
if “stack[ds] + elseex then go to all;

Special output: top of stack
remove special output unless dl0 =
R:= end else expr;




[3.8.66]

d’ [GIER ALGOL L, Pass 3, Page 4]
c55:cl =9 3 c55: {
hs e3 X 3 output(R); |
c5L:pp p-1 3 c5lk: ds:= ds - 13 ‘
al3:sy (p) NKC ; Special output: top of stack :
di=1-4dko s remove special output unless dho0 = ;
is (p) 3 a13: st:= stack[ds]; !
a30:bs 80 t 0 H 1f st+lim 1 < =512 V st > lim 2-1im 1 ‘then ]
hs ¢ , Qq s+d55 3 alarm(d55); comment, termination,
al1:is (p) , pmn s[basel; 1
hv  ¢10 X NC 3 if marks = O then go_1to NORMAL ACTION; ;
hv  ¢55 X A IF marks = 1'Then begin R:= part 4(R); !
hv  c5b X f 59"39 e55 end; go_to c5ls f
al2:hv  al3 : 1z 5 at2: if operand =0 then go_to al3;
nc 1 H if operand + 1 gggg
hs c7 , Qqq s+db2 ; alarm(dhz),
pm 410 DX H
hs e3 ;5 output(proc;);
‘ hv  al3 3 go_to al3;
‘ ctl:pt  b26 t 435 3 SETBLOCKPROC: end proc:='no type end proc
b2: pa ab t a5 3 output identifier:= false;
pa bk , ud bS5 3 head alarm:= false; ident:= dummy;
c12:ca (p) ; SET BLOCK: if stack|ds] = parR then
pa t 43 H stack[ds]:= "begbIock’s
c13:gm b1 y hv c1 3 SET DECL: decl:= parM; go to NEXT;
cth:pt 126 t  aké ; ADD DECL PROC: end proc:= type end proc;
bS5: pa b6 t 416 3 ident:= dummy ; head alarm:=
pa b , ud b2 H false; output 1dent1f1er'~ false;
c15:xr ’ ac b1 3 ADD "DECL: decl:= decl + parM; 59 “to NEXT;
hv  c1 H
clifipm b1 ;3 DECL ENT: parM:= decl;
c18:pp  p1 , bs p-ds ; ENT QUT: ds:= ds + 13
hs e7 , qg e3L 3 if ds > maxds then alarm(38); comment stack;
ci9:ga D VX 5 CH OUT: stack[ds] :* parR; go_to ooT;
c20:pm b1 X 3 DECL: parM:= decl; gg_go OuT;
hv 63 H o
c21:pp pi , bs p-dk ; ENT: ds:= ds + 1; if ds > maxds tggg
v hs ¢7 , qq e3b 3 alarm(38); comment stack;
c70:ga P , hv ci ; CH: stack[ds]:= parR; go to NEXT;
c28:hs  ne3 X s TROUBLEPROCEND: output (par M);
c22:arn p , cl -9 s PROCEND: R:= stack[ds];
tk 19 3 par M:= par th(R);
hs &3 : 3 output(part 2(R));
c61:qq (2ek) t 1 s BLOCK COUNT: information 1:= information 1 + 1;
c23tpp p-1 3 AN OUT: ds:= ds - 1; go_to OUT;
ch: hv e3 X 3 '
coli:pp  p-1 , hv c1 3 AN: ds:= ds - 1; go to NEXT;
cbliths e3 X ; DO: output(par M);
arn 415 DX H parM:= ’do’;
bs (c3h4) , ar ri 3 if count &£ O then par Ri=
qq a3k , hv e19 3 par R + do’ difference; goto CHOUT;
c26:bs  (c1) ; LEFT PARENT: if operand > O then
pm 45 D 3 ~ begin parR:= ’func’; parM”begcall’ end;
arn d6 D z go_to ENT OUT;
hv  ¢18 3
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c68:hs €3 X
arn dhko9 DX
c25:pp p=1 , ga c1
hsn e> X
hv cé
c69:
mb 1025 D
hs e3 X
hvn c¢25
e27:ga b22 , can(ct)
b22:pm [menadic]=1 D
’ hv  e3 X
c29:bs  (e1)
bs (a2) t 7 NQA
hs c7 s, da s+d53
ga a2 X
hv e3
c30:pi 8 t =9
pp  p-1 , hv cb
¢32:arn 5b , ac ek
hs e3 X
bs (c1) NQA
hv  ¢b
hv c1
b8: qq 1.19+50.35+1.39=1.36
c16:pp pt1l , &gp b7
arn b1 y ¢k <10
ar bb , Sr b8
b7: gr =1 [stack entry] MA
gp b17 R hh c¢71
c72:arn b6 , hs (b7)
ch7:
[1] ep bk , hh c66
b9: aq , hs 83
(3] hv  cl7 17
c7l:gr D sy DPp Dl
pm b9 , bs pedh
hs 7 , qq e3k
g D MA
hh 66

We We Ve Ve We We We W Ws W W We Ve Ve We W BE e W W W W WE Mo U WE Ve e e Wr Ve Ve Ve e W s es

we o e e ‘e

RIGHT CALL: output(par M);
par M:= delete call;

RIGHT: ds:= ds - 1; operand:= parR;
output(parM); go to AFTER OPERAND;

BOUNDS :
= part 1(R);
output(par M); M:=
R:= 0; goto RIGHT,

PLUSMINUS : monadic:='par R;

if operand =
goto OUT;
BINARY: 1f nperand = O V state > 7 V introuble
then alarm(dk3);
comment delimiter;-
State:= parR; go_to UUT,

0 then par M:= monadic;

AN TROUBLE: introuble := true; ds:= ds - 13 i
go_to AFTER OPERAND; ]
CR: CRcounter:= CRcounter + 13 :
output(parM);
go_to if operand = O E'l;_l_e_g NEXT 1
else AFTER OPERAND;

instruction modifier (3c16)
FORMAIIIST: ds:= stack entry:=
ds+1; stack[ds]:= instruction
(ca <ident>, qgn decl) ; cf. 1026
goto SET STOP,
FORMAL: R:= ident word; call
(store [stack entryl);"
return 1: head alarm:= true;
goto NEXT;
stop instruction, 1cT1"
return 3: if R = O then goto return 1;
stack [ds]:= j

SET STOP: ds:= ds + 1; if
ds > limit then ALARM (38);
stack[ds]:=" Instruction(qq,
hs s3); goto NEXT;

[When we enter FORMAL the top of the stack has the following form:
stack entry: ca procedure identifier, qgn decl

ca formal ident 1 , hs 81
ca formal ident 2 , hs s1
P ¢ Qg , hs 83

No two identifiers are the same]
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| cb6:pt 110 vV b 3 VALUE: mod:= m2; goto SETSPEC;
cTh:pt  1b10 t b13 3 FIRST SPEC: mod:= m1; }
pt b13 3 SETSPEC: Store [m1]:= O;
’ c75:ga b12 X 3 SECOND SPEC: value
; ck =10 , ac bi13 3 allowed:= Rpar; store[ml]:=
} hv  c1 K store[m1] + M par; goto NEXT;

[The current form of the top part of the stack:
j stack entry: ca procedure identifier, qq n decl ;
! For each formal identifier, one word in one of three formats: g

(1) No value, no spec. before ca formal identifier , hs s1
(2) Value, no spec. ca formal identifier , hss c73 - c76
(3) Already specified ca formal identifier , qan specif.
J At end of list: aq y hs 83
‘ No two identifiers in the list are the same]
c76:arn b6 , hs (b7) ; SPEC COMMA: R:= ident word;
b10: 3 Call (store [stack entry]);
[1] qan y ar [mod] ; return 1: R:= O
3 modify: stack [s]:= stack [sg] +
[2] ac s , hh c66 H R + store[mod]; 'goto NEXT;
[3] hv ek 17 3 if'R = O then begin head alarm:= true;
: 3 59_‘59 NEXT end"
gp bk , ar bi3 3 head alarm:= true; R:= R + mod 1;
hv  cT1 3 oto return 3;
c73:gr s , arnbil 3 stack[s]:= R; R:= value modifier;
bi12:ine O , &pn bk 3 if value no then begin Ri= O; head alarm:=
[value allowed: yes = d, no=0]; true end;
tk =10 y hh D110 H goto modify;
bibgq 4 3
b26: qa[no.9+end.19+] db5.29+d19.39;
[1b26] gr O t 5 Ma s
W cT77:ga b16 , srn b7 ; COMPL HEAD: no spec:= par R;
ar p-1 D IQA 3 = ds = 1 - stack entry;
ar 1b26 , & b26 3 no of par:= Rj
ca O , ac (b7) 3 if R = 0 then add 5 to (
s “part 2 [stack entryl);
nen (blh) 3 introuble:= false; if head
pt {(b7) t 413 3 alarm then - part 2-Tstack entry] :=
H ‘undeclared; =
b17:arn [1] , & bi18 3 for i:= stack entry step 1 until ds-1 do
ck =10 I0A begin R:= stack(1i]; id part 1(R);
ck 20 3 OA:= op2(R) % aan; R:= part 2(R);
b16:arn [no spec] D 10A 3 if -, OA then R:= no spec,
ga b19 ’ ca 433 H Spec:= R, T
gp blh f 1f R = unspec then head alarm:= true;
b18:pmn -2 [1d] DX H cutput(id);
hs e3 ;
b19:pmn -4 [spec]DX ;5 output(spec);
hs &3 3
J arn (b17) Dt 1 P |
“
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nc p , hv b17 3 end for 1; o !
pan ab X &3 H output identifier:= true;
arn b26 , ¢k «10 3 The top word of the stack ]
cl =20 R ck 10 3 is set to qg beginproc.S+
el -29 , pp (bT) 3 no of param.19 + endproc.39;
gm D , hs e3 3 output (end spec);
ag (et) t -1 3 byte address:= byte address - 1;
bli: nen[head alarm], hs e5 H if head alarm _131'_139
ps 66 , aa s+d52 ;  ALARM({<head});
pm {b6) D 3 if operand = 1 then
arn cf1 , ca 1 3 output( ident);
hs €3 X 3
hv c6 H goto AFTER OPERAND
c78:ga 116 , nsn(ab) 3 SEMICOLON: code:* par R; if -, output
ca sa5 s, hh 77 3 identifier then goto COMPL HEAD; 1
pa al t  b25 H byte:= b25; :
4 hv 22 ;  goto CONTROL WORD FOUND; |
c31:pa c3b , hv ch 3 FOR: for count:= O; goto OUT;
c36:it =1 3 WHILE COUNT: count:= count - 1;
¢3h:qq [for comma count] t 1 3 COUNT CHOUT: count:=
hv  e19 H count + 13 goto CHOUT
cB2:ck 10 , tk 30 3 CODE: output(par R);
hs e3 , ps 1 3
arn (et) t 1 3 Q: R:= input;
hs e2 LA 3 if R'2 O then
hv e3 NT 3 b_gln output (R); goto Q end;
tk =30 , sc ek 3 CR counter:= CR counter
tk 30 , hs e3 3 + R; output (R);
ps cbb hv clt ; goto OUT;
b23:qq 1.19+d35. 39 3 begin label proc, stack word °
c83:ca (p) 3 SWITCH: if stack [ds] par R then
Pa P t 43 3 stack [ds]:= ’beg block’;
v ) arn b23 , & pl 3 stack[ds + 1]:= begin label proc;
hv  c21 X H goto ENT;
c8lh: 3 SWITCH ASSIGN:
qq 436 , hs a29 H output(decl label proc with par);
Qg as3 , hs a29 H output(i); !
qq 437 , hs =a29 3 output(spec value integer);
qq dabs , hs a29 3 output(end spec);
qq dak8 , hs a29 3 outputgcase expr) ;
qq as3 , hs a29 3 output(i) ]
arn 17 D ;  par'Ri= ssswitch f:
ps cbb , hv c18 3 goto ENTOUT;
a29:arn (s) D 3
hv e3 3
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c37:pm (e1)

hs e2
ga ri
DS

bs  shbs
ps 57
bs sk3s
Ds 5=9
ps 56

X

t
?
t

?

al5:ck [numberstate]

1
LA

501

hh r3

501

hh ri

arn sd2
tk =5

hv [switchingpart]t ¢38

ga 11
c58:srn 57
ar (e1)
ml  3b
c60:gm (al7)
cl 9
tk 1
hh a8
c33:gm (al7)
ra a7
arn (e1)
hs e2
a7: bt 9
cl 10
aB: cl «30
hv 67
a26:ga a3
nkf 39
a23:bt [exp 10]
a27:mkf [q]
grf 1b1

ch9:qq (e1)

cb6T7:hv  a28

bsn (a2)
hv a25
arn 1b1
a19:cl 10
ck -10
a18:btn
al7:pmn [kind]
hv a9
hs e}
a25:pm  (c1)
ca 3
a28:ps  cb6
aa (e1)

hs e

D

’
’

D
’
’

ot ot T

P

ke

DXV

DXt

ch .

ck 10
hv s1

gmn 2b1
tk =40

LA
-1
hv r-3
gr 1b1
arn 1b1
dkf 3b1
-1
hv a23
-1

IQA

pa al8

hs e3
-150

hv cb

Qq s+d56

We e W e WE WE Ve Ve Ve e Ve WE e Ve We Ve We Ve e Ve Lo We e s %o e e Ve we Ve Ve Ve W Ve BE W Ve Ve e Ve We Yo Ve Ve e We Ve B e

NEXT OF NUMBER: s:= input(byte);
si= 1£' 56 < s A s < 67 then 57
else iIf 66 < s As < 77 then s - 9
' Eige 53,
go_to +0 1nstruction[numbers +
“bits(numberstate, numberstate + U,
nunberstatetable[s])];

procedure mult 10;
MR:= MR x 10 +
symbol - 57;
LOGIC VALUE: kind:= outpart;
n2:= bit 8 Epar R);
n1:= bit 9 (par R) from O to 39;
oto aB;
LITERAL: kind'* outpart; "
for 1:= 0 step 10 until 30 do
“pack(M, 1, 1+9, input);

a8: nl:= M;
goto OUTPUT LITERAL;
PACK REAL: exp 10:= Radr;
R:= N/factor; for exp 10 := -
exp 10 - 1 while exp 10> 0 do
= R x (iF pos exp then 10 else 0.1);
:= R;
OUTPUT NUMBER: byte address:=
byte address -'1; OUTPUT LITERAL:
if introuble then goto AFTER OPERAND;
if state > 7 then
5oto AFTER CONST | ouT; - :
for i:= O gtep 10-until 30 do
output (bits(i, i+9, n1));

output(kind)

AFTER CONST QUT: operand:=
'Ri='operand + 3; 1f R = 3 then
goto AFTER OPERAND;
byte address:= byte address + 13
error message({<const.});
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c35:qq (e1) t -1 3 INITIALIZE NUMBER:
3 byte address:= byte address = 1;
grn  1b1 s ra al5 3 ni:= 03 nstate:= O3
pm 1b , &m 3bf H factor:= 1;
hv  ¢37 3 goto NEXT OF NUMBER;
c¢38:arnf 3b1 , mkf 2b 3 DIGIT AFTER POINT:
grf 3b1 s it 15 3 factor:= factor x 103
H nstate:= 15; goto DIGIT 123
c39:pa als t 5 s DIGIT BEFORE POINT: nstate:= 5;
pm 1b1 , hs 58 3 DIGIT 12: M:= n1 x 10 + (symbol - 57)
gm  1b1 H nl:= M
pa al5 t 35 Nz 3 if overflow from n1 then
3 nstate:= 35;
eB81:hv  ¢37 3 BLIND: goto NEXT OF NUMBER;
¢h2:pa  als t 30 3 DIGIT 3: nstate:= 30;
pm  2b1 , hs ¢58 3 n2:= n2 x 10 + (symbol - 57);
*' 3 if overflow from n2 then
c53:pa  ais5 t 35 N2 H ERROR 1: nstate:= 353
gm 2b1 R hv ¢37 3 goto NEXT OF NUMBER;
b k=e31, 1i=0 3
d i=e32 H Alarm text used in:
d56: tconst.; 3 ch8, 2a28
4 e32=1 3
€ 3
clho:pm 5b , &gm 1b1l 3 TEN 1: nl:= 1;
clit:pa  a27 t 2b s TEN 2: q:= 103
grn  2b1 , it 20 3 n2:= 0; nstate:= 20;
3 goto NEXT OF NUMBER;
clio:pan ails vt 10 3 POINT: nstate:= 10;
H goto NEXT OF NUMBER;
ch3:pa @27 t 7o 3 EXPMINUS: q:= 0.1
cilb:pa ais t 25 NZ 3 EXPPLUS: nstate:= 25;
hv  ¢37 H
c51:grn  1b1 ’ hs €5 3 ERRCR 2: ni:= O
v ) 3 error message({(const 3);
cl8:grn 2b1 , 43 s+d56 3 FINISH 2: n2:= O3
c79:pmn 2b1 , ¢l 30 3 FINISH 3: Madr:= n2;
hv  c51 NZ H if n2 > 511 then goto ERROR 2;
pa 8al7 Xt dn H kind:= real; Radr:= Madr;
hv  a26 3 goto PACK REAL;" ‘
cB80:pa al7 t 412 3 FINISH 1: kind:= integer;
hv  ch9 3 goto OUTPUT NUMBER;
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[New state.9+switching part.19+stack part.29+output part.39]

[stack: switching part, stack part, output]
[; 4 and ;7]

d d20=1-3 ;
[3] qaf ; trouble: -, -, -
(4] aa 136.39,; thenst: -, -, end thenst
(5] agq 137.39,; goto: -, -, end goto
[6] aa 75.39,; assign: -, -, end assign
(7] aq 171.395; loop: =, =, end loop
(8] aqq 142,39,; single do: -, -, end single do
[9] aqa 141.395; do: -, -, end do
[10] aq 135.39,; elsest: -, -, end elsest

[11] aqq 27.%+ ck.19
[12] qq 27.9+ ck.19
[13] aqa 27.9+ ck.,19

21.39 ; begclean: OUT, =-, ;
21.39 ; beg block: OUT, -, 3
21.39 ; beg body: OUT, -, ;

++ 4+ ++ 4+
-—
~J
o
L ]
W
)

[14] aqq 27.9+ ck.19 ; of st: OUT, -, case semicolon
d’ [15] aqq 28.9+c22.19 0.39 ; beg proc: PROC END, =,
[16] qq 28.9+c23.19 29.39 ; core: ANOUT, -, core code end
[17] aq 155.39,; := switch: -, -, end switch
[end 1 and end 2]
4 d21=1.3 ;
(3] qaf ; trouble: -, -, =
[4] aq 136.394; thenst: -, -, end thenst
(5] aa 137.39,3 goto: =, =, end goto
[6] aa 75.39,; assign: -, -, end assign
{7} aa 171.39y3 loop: =, -, end loop
(8] aa 142.39,; single do: -, =, end single do
(9] aqq 141.39,; do: -, -, end do
[10] qq 135.39,3 elsest: -, =, end elsest
[11] qq 20.9+c23,19 + 15.39 ; beg clean: AN OUT, -, end clean
[12] qq 20.9+c61.19 +  16.39 ; beg block: BLOCK COUNT, -, end block
[13] qq 10.9+c24.19 3 beg body: AN, -, -
[14] qq 20.9+c23.19 + 26.39 ; of st: AN OUT, -, end case st
“’ [else 1 and else 2]
a 422=1-2 ;
[2] Q@ 3.9+c19.19+ 1.29%+ 132,39 ; thenex: CH OUT, else ex, else ex
[3] qq 34.%+c30.19 ; trouble: AN TROUBLE, -, =
(4]  qa 9.%+c19.19+ 10.29+ 24,39 ; thenst: CH OUT, else st, else st
[5] aq 137.3953 goto: =, -, end goto
[6] aaq 75.39,; assign: -, -, end assign
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[stack words 2]

[,7]
d d23=1-17

[17] aa 2.9+ ch.19+ 169.39 3 := switch: OU?, -, case comma

[18] qq 2.9+¢19.1%+ 38.29+ 152,39 ; next colca: CHOUT, erray comma, not first bound
[19] aqa 2.9%4¢19.19+ 38.29+ 151.39 ; first colon: CHOUT, array comma, first bound
[20] Q@ 2.%4c19.19%+ 23,29+ 35.39 3 [left: CHOUT, left, comma 1

[21] qq@ 2.%4c19.19+ 24,2+ 35.39 : [subcer: CEQGUT, subser, comma 1

[22] qq 2.9+¢19.19+ 25.2% 35.39 ; [left or subs: CHOUT, left or sub, comma 1

Gy WMo Lo ‘e

[23] qq 2.9+ cl.19%+ 36.39 3 , left: OUT, -, comma 2
[24] qg@ 2.9+ ck.19 + 36.39 ;3 , subscr: GUT, -, comma 2
[25] aq 2.9+ cl.19%+ 36.39 ; , left or subs: GJT, =, comma 2

single comua: COUNYTCIOUT, := for, simple for
t= for: COUNT CHOUT, single comma, simple for
until: COUNT CHOUT, := for, stepelem

while: COUNT CHOUT, := for, while elem

[26] qg 2.9+c34. 19+ 27.29+ T70.39
[27] a@ 2.9+c3L4.19+ 26.2%+ 70,39
[28] qq 2.9+e¢3L4.19+ 27.29+ 7T2.39
«' [29] qa 2.9+c34.19+ 27.2%+ T73.39

W e e Vs Le W U \ed s

[30) qq 2.9+ ch.19%+ 169.39 ; of exp: OUT, -, case comma
[, 7 and parameter delimiter]
4 ak1=1-31 s
[31] aa 2.9+ ck.19+ 34.39 ; (call: DUT; -, call param
[32] qa 2.9 cl.19%+ 34.39 : (func: OUT, -, call param

[right bracket 1]
4 dol=1-18
[18] aq 13.9+c69.19+ 17.29%+ 152.39
[19] qa 13.9+c69.1% 17.2%+ 151.39
[20] qq 27.9+c25.19%+ 2.2%+ 32.39
[21] Q@ 1.9+c25.19+ 2.2%+ 32,39
[22] aqg UL.%+c25.19+ 2.29+ 32,39
[23] qq 27.9+c25.1%+ 2.29%+ 33.3
[2h] Q@ 1.%+c25.1%+ 2.29+ 33.39
@ [25] aq b.9+c25.19+ 2.20+ 33.39

fdo 1]
d d25=1-26
[26] qq 27.%+c6bh.19+ 8.2+ 162.39
[27] aq 27.9+c64.19+ 8.29+ 162.39
[28] qq 27.9+c6l.19+ 8.29%+ 163.39
[29] ag 27.9+c6U.19+ 8.29%+ 164,39

rext colon: BOUNDS, end bounds, not first bound
first colon: bound base, first bound

[left: RIGHT, NEW OPERAND, ] onme

[subscr: RIGHI, NEW CPERAND, ] one

[left or subs: RIGHT, NEW OPERAND, ] one

, left: RIGHT, IiEW OPERAND, ] more

, subscr: RIGHT, NEW OP, ] more

, left or subscr: RIGHT, NEW OP, ] more

Ve e Me % LI U we Le LD

single comma: DO, single do, simple for do
== for: DO, single do, simpel for do
until: DO, single do, step elem do

while: DO, single do, while elem do

e Wo we e e

[right parenthesis 2]
d d26=1-30 3 -
[30] qa 1.9+c25.19+ 3.2% 168.39 ; of exp: RIGHT, NEW CPERAND, end case exp
[31] qq 38.%+c68.19 + 31,39 ; (call: RIGHT CALL, NEW UPERAND, end call
[32] q@ 1.9+c25.19+ 3.29+ 31.39 ; (func: RIGHT,-NEW OPERAND, end call

[33] ag 1.%#c25.19+ 3.2% 161.39 ; (subex: RIGHT, NEW OPERAND, )
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[34]
[35]

[26]
[27]

[36]

[26]
[27]

[37]
[38]

[then 1]
d d27=1-3k
aqg 5.H+c19,1%+ 2,29+
ag 8.Hc19.1%+ L, 29+

‘[step 1]

4 d26=1-26

Qq 2.9+c19.19+ 36,29+
qq 2.%+c19.19% 36.2%

[until 1]
d a29=1-36
aq 2-9"‘019019"' 28029+

[while 1]
d d30=1-26
qQq 2.%4c36.19+ 29,29+
aq 2.9+c19.19+ 29.2%+

[:3]

a d31=1-37

qqd 2.Hc19.19+ 19.29%+
Qq 2.Hc19.19+ 18.29%+

‘[of]

4 d38=1-39

aq 11.9%+c23,19+
aa 26 HC23,19+

[for 3]
4 a39=1.8
Qq 20.3+c19.19+ T.2%

131.39
23.39

139.39
139.39

140.39

Th.39
Th.39

3739
37.39

167.39
25.39

1h2 .39

e W %e

s e oo

we we oo we ws e we We %o

e e

ifex: CH OUT, thenex, thenex
ifst: CH OUT, thenst, thenst

single connnaé CHOUT, step, step
t= for: CH OUT, step, step

step: CH OUT , until, until

single comma: WHILE COUNT, while, while
:= for: CH OUT, while, while

{arr: CH QUT, first colon, boundeolon
array comma: CH OUT, next colon, bound colon

case exp: ANOUT, -, of exp
case st: ANOUT, -, of st

single do: CHOUT, loop, end single do




|
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& [3.8.66]
| [GIER ALGOL k4, Pass 3, Page 13, stack words 3]
‘ [trouble 1]
i,
| d d32=1i-1 ;
3 [1] aqaf 3 else ex: -, -, =
[2] qgf 3 then ex: -, -, =
(3] aqaf ; trouble: -, -, =
[4]  qq 34.%+c18.19%+ 3.29+ L41,39 ; then st: ENT--OUT, trouble, trouble
[5] aq 34.9+c19.19+ 3.2+ LU1,39 ; goto: CH QUT, trouble, trouble
[6] qq 34.9+c19.19+ 3.29+ U1.39 ; assign: CH OUT , trouble, trouble
(7] qaf , s loop: :
[8] aqa 34,9%+c18.1%+ 3,29+ L41.39 ; single do: ENTOUT, trouble, trouble
[9]  qq 3449+c18.1%+ 3,29+ 41.39 ; do: ENT OUT, trouble, trouble
[10] qq 3449+c18.19+ 3.29+ 41,39 ; elsest: ENT OUT, trouble, trouble
[11] qq 34.9+c18.1% 3,29+ L41.39 ; beg clean: ENT OUT, trouble, trouble
& [12] qq 34.9+c18.19+ 3.29+ 41.39 ; beg block: ENT OUT, trouble, trouble
[13] aq 34.%+c18.19+ 3.2%+ L41.39 ; beg body: ENT OUT, trouble, trouble
[14] qq 34.9+c18.19+ 3.2+ U1.39 ; of st: ENTOUT, trouble, trouble
[15] qq 32.%+c28.19 + L41.39 ; beg proc: TRPROCEND, -, trouble
[16] aq 32.9+c23.19 + 141,39 ; core: ANOUT, -, trouble
[(17] qaf 3 = switch: -, -, -
[18] aq 32.%+c23.19+ 41.39 ; next colon: ANOUT, -, trouble
[19] qq 32.9+c23.19 + 41,39 ; first colon: AN OUT, -, trouble
[20] qaf ; [left: =, -, -
[21] qaf 3 [subscr: -, -, -
[22] qqf 3 [left or subs: -, =, =
[23] aqaf 3, left:
[2k] qqf s , subser:
[25] qaf s , left or subscr:
[26] aqaf s single comma:
[27] qaf 3 = for: =, =, =
[28] aqaf 3 untils: -, -, -
[29] aqaf ; while: =, =, =
y) [30] qaf 3 of exp
[31] qaf 3 écall: - =y =
[32] aqf 3 (fune: -, -, -
[33] aqaf 3 (subex: -, -, -
(34] qqf 3 if ex: =, =, =
[35] qaf 3 1f st: =, =, =
[36] qqf 3 step: =, -, =
[37] aq 32.9+c23.19 + 41,39 ; [arr: AN QUT, -, trouble
{ [38] qq 32.%+c23.19 + UW41.39 ; array comma: ANOUT, -, trouble
! [39] qaf ; case exp:
[4O] qqf 3 case st




[3.8.66]
[GIER AIGOL 4, Pass 3, Page 14, control table for numbers]

[Input byte values from 56 to 68 have their control words c-marked (i.e.
f and comma marked) and call for a special logic for analyzing numbers.
While this logic is operating the input byte values are converted so as
to give the appropriate entry of the following table. This is an action
table having the current numberstate as the other argument. The action is
glven 1in the table as the machine address of the code relative to DIGIT 2
= ¢38, The number states are:

Number state  Position

0 4 Before number

5 9 Following digit before point
10 14 Following point

15 19 Following digit after point
20 ol Following ten

25 29 Following exponent sign

30 34 Following digit after ten

35 39 In erroneous number

When an error has been detected the remaining part of the number is
skipped. The error message is given on the following terminator,]

[Entry to table: direct converted]
do=1«56

c39=c39-c38, c81=c81-c38, c52=c52-c38
c53=c53-c38, chO=ck0-c38, cli=ch1-c38
clhio=chi2-c38, ch3=ch3-c38, chl=cll-c38
c51=c51-c38, clib=clB-c38

c79=cT79-c38, cB80=c80-c38

LfeR JeRl 7] foF [of! fof

we Yo Ve e we

[56] aqqf c51.4+c80.9+¢51. 1+chB8.19+¢51 . 24+c51.29+CT9 e 3+c51,.39, 3 <{terminator)
[57] qaf c¢39.4+c39.9+ O. 1+ 0.1%c52.2U+c52,29+c52,34+¢81.39, ; {digit)>

[58] qqf ch2.lb+ch2,9+c53.14+e53.19+c53.2U+c53.2%+¢53, 34+c81.39, ; .

[59] qqf cho.l+clt,9+c53,1+ch1.19+c53.24+c53,29+c53.34+c81.39, ;
[6O] Qqaf, H
[61] qaf,

[62] aaf,

[63] aaf c51.4+c80,9+c51. 1h+cliB, 19+chh, 2b+e51.2%+cT9. 34+c51. 39,
[6)"'] qqaf,

[65] qaqaf,

[66] Qaf,

[67] qqf ¢51.4+cB80.9+c51.14+ch8,19+ch3 . 24+c51.,29+¢79 . 3U+c51.39,
[68] aqaf,

10

e O MO\ FOUIN O
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[3.8.66]
[GIER ALGOL 4, Pass 3, Page 15, main control table]

[Bach input byte gives access to a word in the following table., If this
word is NOT' COMMA-MARKED the table contains NORMAL action words arranged
as follows:
Delimiter action word p
- - - p-1
- - - 1
Delimiter meaning word q
- - - q-1
byte value: - - - 1
Delimiter meaning comment,

The delimiter meaning words in their bit no. w contain -the number of the
action word appropriate to the state w, in binary form, thus:

Multipliler
aq=1, p=1 Delimiter meaning word 1: 1
g=2, p=2 or 3 - - - 23 1
- - - 1z 2
q=3, p=b to 7 - - - 3 1
- - - 2: 4
- - - 1 2

The action word number corresponding to the various states is also given
in the delimiter meaning comment. Delimiter meaning word q is f-marked.

Delimiter action words come in two formats:

NO MARKS: SIMPLE ACTION WORDS

qq allowed operand,3+new state.9+switching part.19+stack part.2%+output.39

When the program indicated in the switching part is entered we have
R: qq stack part.9+(output:512).10+new state.29+switching part.39
M: qq (output mod 512).9
qa(f) 1im 1, qq 1im 2 + base address.19

For a delimiter admitting the stack delimiters LOW to UP inclusive
we have: 1lim 1 = =(512+¢L0W), 1lim 2 = lim 1 + UP.

Not f-marked words perform TEST FOR ELSE EXPRESSION., f-marked words
perform TEST FOR PROCEDURE CALL. The base address points to the table of
stack words.

If the word indicated by the input byte value is COMMA-MARKED we
have a SPECITAL ACTION:

Not-f marked words supply:
qq switching part.19+parameter.29+output. 39,

When the program indicated in the switching part is entered we have
R: qq parameter.9+(output:512).10+switching part.39
M: qq (output mod 512).9

f-marked words enter the number reading program INITIALIZE NUMBER,
controlled by the control table for numbers. ]




+2: OUT, -, +
+1: PLUSMINUS, pos, +
1

2: T2

[3.8.66]

[GIER ALGOL 4, Pass 3, Page 16, main control table]
Q@ T3+ 6.9 ck.19 144,39 ;

Qg  15.3+ 6.9+c27.19%+ 504, 29+ 14k, 39 ;

aqf 31.5+ 1.7 H

aa 1.6 ;

[01111 12100 1 00000 00000 2 00000 00000

T+ 1ks5,39

7.3+ 6.9+ ck.19

aq H
QQ  15.3+ 6.9+c27.19+ 505.2%+ 145,39 ;
aaf 31.5+1.7 ;
aq 1.6 H
[01111 12100 1 00000 00000 2 0OCO0 00000
aq Te32.19 +  0.39, ;
aq ¢33.19 +  L.39, ;
Qq e33.1% 512,29+ 4,39, ;
aq c33.19 +  3.39, ;
qq 8.3+ 7.9+ ck.19 + 500.39 ;
qaf 31.5+ ' ;
[01111 10000 1 00000 00000 2 00000 00000

aq 8¢3+27.9+ ¢77.19 +d33.29 3
qq 8.3+ 2.9+ c21.1%+ 5429 3
qaf 12.11+3,28 ;
qqa 13.33 ' H
(00000 00011 1 00000 00000 2 0000 00110
Qg 8.3+27.%+ c21.19+ 14,39
qq 8.3+29.%+ ¢77.19+ d33.29

aq 8.3+28,9+ c21.19+ 13,29

aq 8-}"28.9“' C18.19+ 11.29+ 20.59
qqaf 12.11+3,28+31.34

aq 1.26

Qg 7.31+1.33

[00000 00011 1 00000 00000 2 00000 Ok11
qaf =520, qq d39.19-512

aq 8.3+27.%+ cT7.1% a33.29
aq 8.3+22.%+ c31.19 +
qaf 12.11+3.26+1.20

Qa 13.33+1.20

[00000 00011 1 00000 00000 2 3oooo 0011

138.39

O e Ve we Ve Yo N\) Ve Ve Lo “e ws B Ve

Qq B.3+27.%+ cT7.1%+ d33.39 ;
aq 8.3+ 2.9+ c70.1%+ 34,29 H
qa 8.3+ 2.9 c18.19+ 34,29+ 129.39 ;
qq 8.3+ 2,% ¢70,1%+ 35,29 H
aq 8.3+ 2.9+ c18.1%  35.2%+ 130,39 3
aaf 5.4+27.31+1.33 H
qqa 1.3+13.33 ;
aa 5.4+1,9 é

[003L43 00002 1 00000 00000 2 00000 0011

3 goto 1:
1

2 00000 00000]
- oUT, =, =
-1 PLUSMENUS neg, =
1
2: 76
2 00000 00000]
77 CARRET: CR, =, CR
78 short strlng LITERAL ,
79 long string: LITERAL,

-, 1it string
-, 1lit string

80 boolean: LITERAL , -, 1it string
-,1: OUT, -, not
1: 82

3 00000 00000]
goto 2: COMPL HEAD, unspec
ENT, goto, =

2: 86

222020 00000]

begin 4: ENT, of st

begin 3: CDMPL HEAD, unspec
begin 2: ENT, beg body, =-
begin 1: ENT OUT, beg clean, begin
T

L

2: 95

3 33131 00000]

for 3: SEARCH STATEMENT

fég 2: COMPL HEAD, unspec
for 1: FOR, -, for

1

2: 98

3 22020 00000]

if 5: COMPL HEAD, unspec
if b: CH, ifex, -

3¢ ENT OUT, ifex, ifex
2: CH, ifst, =

1: ENT OUT, ifst, ifst

H

S o [t

106
3 55050 00000]




[3.8.66]

[GIER ALGOL 4, Pass 3, Page 17, main control table]

b11: @@ ¢73.19=1.19-c76.19
qa B8.3+25.%+ c12.19+11.29
gaf 17.32

[ 00000 Q0000 1 00000 00000 2
qq 8.3+ 6.%+ ch.19+

Qq 8.3+15.9+cTh. 19+ d.29+dl7,
aq 8.3+17.9+ c¢13.19 +
aq 8.3+19.%+ c12.1%+11.2%
qaf 1.28+15.33

qa 1.0-1.7

qa  1.25+13.33

[Ohhhh L4loo 1 00000 00000 2
aq 8.3+ 6.9+ ch,19%+ -
Qa 8.3+15.% c7h.19+ d.29+
Qa B8.3+17.9+ c13.19 +
gq 8.}4‘19-9"’ C12.19+11029+
aaf 1.28+15.33

Q@ 1.0~1.7

Qq  1.25+13.33

[ollily 4LLOO 1 00000 OOOOO
aq 8.3+ 6.9+ ch.1%

aq 8.3+15.% cTh.1%+ d.29+
Qq 8.3+17.9+ c13.19+

Qq 8.3+19.9+ ¢12.1%+11.29+
aaf 1.26+15.33

qq 1.0-1.7

Qq  1.25+13.33

[Ollll LLLOO 1 00000 00000 2
aq  8.3+14.H4CT75.19%+ 0.2%+

aqa 8.3+14.9+e7h. 19+ 0.2%+
aga 8.3+16.%+c1k.19 +

Qg 8.}"16.9"‘011019"‘11029’"
aqf 1.28+15.33

qqa 1.15

qq 1.19+13.33

[ 00000 00000 1 00000 40002 2
qa 8.3+1L.9+CT75.19+ 0.29+
aq 8.3+14,.%+eTh,19+ 0,29+
aq 8.34'214-.94’015.19 +
Q@ 8.3+2L.%+c12.19+11,29+
qaf 1.28+15,33

qaq 1.15

aq 1.19+13.33

[ 00000 00000 1 00000 L0002

b13: qq 1.19=50.35+7.39

mo

3 modifier 2: value (cl6)
H gwn 1: SET BLOCK, beg clean
3 1: 109
00000 00010 3 00100 00000]
508,39 ; integ_r L: gur, -, opint
39-2.39; integer 3: FIRST SPEC, value yes, spec inte2

9.39 ; integer 2: SET DECL, -, own integ
5.39 3 1nt cger 1: SET BLOCK, beg clean, decl integ
2
3 b
;3 2: 116
00000 20010 3 33130 00000]
509.39 ; real L: QUT, -, opreal
51.39 real 3: FIRST SPEC, value yes, spec reale2
10.39 ggg& 2: SET DECL, -, own real
6.39 ;5 real 1: SET BLOCK beg clean, decl real

h
: 123
00000 20010 3 33130 00000]

e Ve Ys Ve Yo We e

~ 510.39 ; Boolean 4: OUT, -, op boolean
52.39 ; ngiggn 3: SET DECL, value yes, spec bool = 2
11.39 3 Boolean 2: SET DECL, =-, own bool
Te39 3 §ool§§g 1: SET BLOCK, beg clean, decl bool
-
L4
s L
3 23 130
00000 20010° 3 33130 00000]
12,39 ; procedure L: SEC SPEC, val no, proc-simple spec
61.39 ; procedureé 3: FIRST SPEC value no, Spec proc=2
38.39 3 procedure 2: ADD DECL PROC, -, simplewproc
k2,39 ; procedure 1: SET BLOCK PROC, beg clean, proc
3 1
2
s U
3 22 137

00000 00010 3 33130 00000]

8.39 ; array L: SEC SPEC, value no, array-simple spec
59.39 ; array 3: FIRST SPEC velue no, spec array=-2
T.39 ; array 2: ADD DECL, -, simple-array decl
13.39 ; array 1: SET BLOCK, beg clean, real array

>

s 4

3 2: by

00000 00010 3 33130 00000]
3 modifier 1: specification

3 spec=2 is placed in pos.19 (1cTh4, 1e75)




[3.8.66]

[GIER ALGOL L4, Pass 3, Page 18, main control table]

qq B8.3+14,9+cTh 19+ 0.2+  65.39
aqd  B8.3+23.%+c83.19+11.2% d19.39
gqf 1.28+1.32

qQqa 13.33 '

{00000 00000 1 00000 00000 2 00000 O

O e we e we

ag 8.3+ 6.9+ ch, 19+ T511.39
Q@ 8.3+14.%+eTh, 1%+ 0.29+ 53,39 3
aqf 13.33 H
qq 1.1"‘107 ’ H

?
[02222 22200 1 00000 00000 2 00000 00000 3 11010 00000]

ag 8.3+1L.9+cTh. 19+ 0.29+ T 54,39
qqf 13.33 ‘ ;

[00000 00000 1 00000 000OC 2 00000 00000 3 11010 00000]

qqaf 9.33 H

[00000 00000 1 00000 00000 2 00000 00000 3 10010 00000]

qq 12.3+27.%M4c78,194d33.29
aa b4.3+31.%¢76.19

qq 8.3+28.% c1.19

qq =515, qq d20.19-498
Qg 8.3+30.9+ ¢1.19

ad  4.3+31.9%4¢16.19

Q@ b.3+28.9+¢20.19

qaf 3.949.13+15,20+7.29-1,35+1.38
aq@  15.1431,10415,15+1.20+3,28+7.32+ 1

® e Ve Ve We We we Yo

Qq  Te10+5,14413,18+41,20+3.26+3.31+7.35+1.38

010" 322120 00000}

Switch 2: FIRST SPEC, value no, spec switche2
switch 1: SWITCH, beg clean, begin proc

2: 149

string 2: OUT, -, opstring
string 1: FIRST SPEC, value no, string-2

2: 153

label 1: FIRST SPEC, value no, spec label=2
1: 155

galﬁe 1: VALUE, value no, undeclspec = 2
1: 157

3 7: SEMICOLON, unspec
36: SPEC COMMA, -, -

50 NEXT, -, =-

;4: SEARCH IN EXPRESSION
33: NEXT, =y =

32: FORMALLIST, =,

31: DECL, -, =

1
2: 167

[Olkhk Oblyr7 1 70656 62131 2 70000 00770" 3 77537 30070]

aa  8.3+28.9%c77.19+dlh 29 ; end 3: COMPL HEAD, spec gen
qq =515, aq d21.19-501 3 end 2: SEARCH IN EXPRESSION
qaf =515, qq d21.19-501 ; end 1: SEARCH STATEMENT
qaf 3.9+1.20+3,28+7,34+1,38 3 1

Qqa  15.143.7+1,33 3 2: 172

[02222 02211 1 00000 00000 2 10000 00110 3 00131 00010]

Q@ -514, qq d22.19-508

qqaf =51k, qq d422.19-508

aqf 1.8+1.20+1.38

aq  15.4+7.7 ‘

s e Ve e

¢lse 2: SEARCH IN EXPRESSICN

else 1: SEARCH STATEMENT

2: 176

[02222 22210 1 00000 00000 2 10000 00000 3 00000 00010}
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[3.8.66]
[GIER ALGOL L, Pass 3, Page 19, main control table]

aq  4.3+27.%4¢77.19+d33.29

aq 8.3+ 2.%+c21.19+ 30,29

qq 12.3+ 2.9+c26.19+ 33.2%+ 160.39
aq b3+ 2.9+¢18.19+ 31,29+ 28,39
aa L4.3+21.9+c16.19

qQaf 31.5+3.7+1.16+3.31

éS: COMPL HEAD, unspec
L: ENT, of exp-

(3: LEFT PARENT, subex, (
(2: ENT OUT, (cell, beg call
(1: FORMAL LIST - -

b

Ve W we e We We

aq
qqaf T.3+1.6+3,28+1.36
aq + 1.H3.31+1.36
Q@ T.3+5.8+3.31 : 194

[03330 0302L4 1 00000 00000 2 00000 00110° 3 66000 05000]

ag  1.11+3.31 s b
aq 1.0-1.9+3.28 ;3 2: 18L
[03333 33322 1 OLOOO 01000 2 00000 00220 3 55000 00000]
b25: qqf =515, gqq 320.19-49B ; semicolon 7: SEARCH STATEMENT
aq b.3+27.9+¢77.19+d33.29 3 :6: COMPL HEAD, unspec
qqd L4.3+36.9+ c1.19 3 :5: NEXT, -, =
Q@ 4.3+ 9.9+ ck,19 + 8.39 3 :L: OUT, -, decl label
qq =549, qq d31.19-511 3 :3: SEARCH IN EXPRESSION
a@ L4.3+ 8.9+ ck.19 + 8.39 ; :2: OUT, -, decl label
L,3+27.9+ ck,19 + 8.39 ; :1: OUT, =, decl label
>
2

1
L
2

qqa =538, qq 328.19-511 ; step 1: SEARCH IN EXPRESSION
qaf T.3+1.6 3 1: 196

[01110 01000 1 00000 00000 2 00000 00000 5 00000 00000]

aq =548, qq d29. 19-512 ; until 1: SEARCH IN EXPRESSION
qqf 7.3+1.6 ;3 1: 198

{01110 01000 1 00000 00000 2 00000 00000 > 00000 00000]

qa =538, qq dzo. 19~511 3 While SEARCH IN EXPRESSION
qaf 7.3+1.6 3 1t 200

[01110 01000 1 00000 00000 2 00000 00000 3 00000 00000]

aq =530, qq dok,19-505 3 1 17 SEARCH IN EXPRESSION
qaf 7.3+1.6 3 1: 202

[101110 01000 1 00000 00000 g 00000 ooooo 3 00000 00000]

Qq L.3+27.9+cT7.19+d33.29 ; [5: COMPL HEAD, unspec

qa 4.3+ 2,9+¢18.19%+ 21.29+ L0.39 ; [b: ENT OUT, [subscr, [

aa 4.3+ 2,%4c18,19%+ 22.29+ 40.39 3 [3: ENT OUT, [left or subs, |
g L3+ 2.9+¢18.19+ 20.29+ 40,39 ; [2: ENT OUT, -[left, [

aq  L4.3+ 2.9+c¢17.19+ 37.29 [1: DECL ENT, [arr, -

s o

“e e woe Ws We e

qaf 1.4+1.244+3,.31 1
Aq  Te3+T.T+3.31 L
aq 1.+3.9+3.28 2: 210

[OLLL3 LLL22 1 00000 00000 2 00001 00220 3 55000 00000]



[3.8.66]
[GIER ALGOL 4, Pass 3, Page 20, main control table]

Q@ =529, qq 423.19-497
aq 8.3+24.% c1.19

aq 4e3+14.9+¢76.19

aq b.324 .9 ¢1.19

Q@ 4.3+21.9+¢72.19

qa he3+12.9%4¢76.19

aq@ 4.317.9+ c1.19
Qaf 7.3+3.T+3.15+21,21
qad  Te3+3.T+T.15+1.24
Qd  Te3H3.T+3.13+1.21 2: 220

[07770 07700 1 00265 50101 2 0300k ooooo 3 00000 00000]

Qq  4.3+27.9+¢77.19+d33.29 5: COMPL HEAD, unspec

aa 4.3+ 2.%4¢18,19+ 27.29+  71.39 L: ENT OUT, := for, := for

sy 7+ SEARCH IN EXPRESSION
,6: NEXT, =, =

y2¢ SPEC COMMA, -, -,
9')'": NEXT, -, =

: FORMAL, -, -

,2: SPEC COMMA, -, =~

s 1: NEXT, -, =

W e We We We e %o Ve e Ve
-
N

.o

q@ 6.3+ b9+ k.19 +T6.39 5 i= 3: QUT, -, 1=
aq 6.3+ L.9+c18.1%+ 6.29+ T7.39 3 := 2: ENT OUT , assign, first:=
qa 4.3+ 2.9+cB84,19 + 153.39 ; := 1: SWITCH ASSIGN, -, of switch

qaf 1.l4+1.23+3,31 1
Qq  1.22+3,31 L
aq 1.4+3.9+3.28 2: 228

[00003 00022 1 00000 00000 2 00410 00220 3 55000 00000}

W e e We s s e

Qq 3 not used

Qg ~546, qq d27.19-511 3 then 1: SEARCH IN EXPRESSION

qaf T.3+3.7 3 1t 231

[01110 01100 1 00000 00000 2 00000 00000 > 00000 00000}

Q@ 8.3+32.9+¢22.19 + 0.39 ; trouble 7: PROC END, - , end proc
Q@ 8.3+33,%+c16.19 trouble 6: FORMAL LIST, =-, =

aq 8.3+32.9%+¢23.19 + 41.39 ; trouble 5: AN QOUT, -, trouble

trouble 4: DECL, -, -
trouble 3: NEXT, -, =~

qq 8.3+32.9+c20.19
qq 803’*’3509"’ 01119

e Ve Ve e We ‘er

Q@ B.3+32,9+ ck.19 + 41,39 ; trouble 2: OUT, -, trouble
qaf =513, qq d32.19-473 trouble 1: SEARCH STATEMENT
aqf31.5+31.10+27.15+1.18+15.23+59, 31+7 38, 1

Q@ 1.10+3.17+1. 19+3. 2L L

qq 1.10+31.16+9.21+1.25+3, 31 s 2: 2h1

[01111 11111 1 71323 36434 2 13154 21110 3 33000 01110]

aa -538, aqq d25.19-509 ; do 1: SEARCH IN EXPRESSION
Qaf T3+3.7 s 1: 243

{01110 01100 1 00000 00000 2 00000 00000 3 00000 00000]




[3.8.66]
[GIER ALGOL 4, Pass 3, Page 21, main control table]

aq 8.3+ 6.9+ ck.19+ 506,39 ; abs 1: OUT, -, abs
Qaf 1.0-1.7 3 12k
[01111 11100 1 000CO 00000 2 00000 00000 3 00000 00000]

qa 8.3+27.9%+c77.19+dkk, 29 code 2: COMPL HEAD, specgen

aq 8.3+36.% ck.19 + 154,39 ; code 1: OUT, -, code
aqaf 3.9+3.28+1.37 3 1
qqa 13.33 2: 249

;
[00000 00011 1 00000 00000 2 00000 00110 3 22020 00100]

qq 8.3+37.9+c18.19+ 16.29+ 28.39 ; core 1: ENT OUT, core, core code
qqf 1.28 ; 1: 251
[00000 00000 1 00000 00000 2 00000 00010 é 00000 00000]

case 3: COMPL HEAD, unspec
case 2: ENT OUT, case st, case st
case 1: ENT OUT, case exp, case exp

qa 8.3+27.9+cT7.19+3433.29

qq 8.3+ 2.9+c18.19+ L40.29+ 165.39
Q@ 8.3+ 2.%4c18.19+ 39.2%+ di8,39
qaf 1h.5+13.33

[00111 00002 1 00000 00000 2 00000 00220 3 33030 00000]

s Ve s e eu

qa =551, qq d38.19-511 3 of 1: SEARCH IN EXPRESSION
gaf T.3+3.7 3 1: 258

{01110 01100 1 00000 00000 2 00000 00000 3 00000 000001}

aq 8.3+ 6.9+ ch.19+ 507.39 3 round 1: OUT, -, round
qaf 1.0-1.7 3 1:260

[01111 11100 1 00000 00000 2 00000 00000 2 00000 00000]

aq 8.3+ 6.9+ ch, 1%+ 501.39 ; entier 1: COUT, -, entier
qaf 1.0-1.7 s 77 562

(01111 11100 1 00000 00000 2 00000 00000 3 00000 0000C]

Q@ %.3+38.9+c82.19+999.2%+  27.39 ; beg _code_1: CODE, code begin, code end
qaf T.34+1.36 s 1t 26h
{00000 00000 1 00000 00000 2 00000 00000 é 00111 01000]




[3.8.66]
»‘ [GIER ALGOL 4, Pass 3, Page 22, main control table]

265: true: LOGIC VALUE, true, 1it bool
266: :f‘alse LOGIC VALUE fa.lse, 1it bool

aq c60.1% 3.29+ 3439,
qq c60.19+ 0.2%+ 3.39,

qq ©29.1%+ 6.29+ 146,39, ; 267: % : BINARY, -, x
Qq ©29.19%+ 6.2%+ 147.39, ; 268: / : BINARY, =, ﬁ
Qq ©29.19%+ 6.2%+ 149,39, ; 269: A : BINARY, -,
aq ©¢29.19+ 6.29+ 148,39, ; 270: : :BINARY, -
aq ©¢29.19+ 1.29+ 492,39, ; 271: < : BINARY, -, <
Q@ ©29.19+ 1.29+ k93,39, ; 272: < : BINARY, =, £
Q@ ¢29.19+ 1.29% LoL,39; ; 273: = : BINARY, -, =

| q@ 29.19+ 1.29%+ L95.39; 3 27h: > : BINARY, -, >

| aa ¢29.1%+ 1.29+ L96.39, ; 275: > : BINARY, -, >

( ag ©29.1%+ 1.29%+ 497.39, ; 276: + : BINARY, -, %

! Q@ c29.19%+ 1.2% 156.395 ; 277: A : BINARY, =, A
Q@ ©¢29.19%+ 1.29% 157.39, ; 278: V : BINARY, =, V
qa ©c29.1%+ 1.2%+ 159.39, ; 279: = : BINARY, - =
aq ©29.19%+ 1.2% 158.39, ; 280: => : BINARY, =-, =>
aq ©29.1%+ 6.29+ 143,39, ; 281: mod BINARY, -, mod

J" qq  ©29.19+ 1.2%+ 150.39, ; 282: shift: BINARY, -, shift

qa c¢62.19, endpass: ENDPASS, -, =

param delim 2: FDRMAL, - -

param delim 1: SEARCH IN EXPRESSION
1

2: 287

02000 00000 3 00000 00000]

)2: SEARCH IN EXPRESSION

)1: FORMAL, -, =~

1

2: 291

01000 00000 3 00000 00000 ]

aq 4.3+21.%4¢72.19
qq =-543, gq d41.19-511
qqf T.3+3.7

qq 1.2t
[01110 01100 1 00000 00000

Q@ =542, qq d26.19-509
qqa  1.1+18.9+c72.19
qqaf 1.21

g  Te3+3.7
[02220 02200 1 00000 00000

l[\) e Wwe we Wo [N\) We e We Ge Wi Ve Ve e e e Ve s oo e Ve U We W We Vs e Ve Ve

d1: qQq [pass sum]

tse

d e22=k-ell, el7=3 set load parameters

Ve ‘eo

b k=e23,1=0 load segment word 5
, i—5e21
/ 4" qq €16.9+1d1.19-e16,1%+1. 20+c63 39f 3
e H
(] 3 final end pass 3
S




[13.6.66]

[GIER Algol 4, pass U4, page 1]

b k=e22+ell, i=e16-el7, a22, b15, cl8, d20 ; drum block head pass U

i=e16

L4

[Use of indicator:

Name:

in proc
in head

active

in block

warning

in trouble:

33595 init to: comment :

NTA £ t whenever inside a proc declaration
LTB f Set to £ on end proc or after begin.

Tested on any declaration, bounds,

end stack code, begin'block, or, specs and

if f then butput (end head); in head:= t;
12A f Used by the bypass logic which generates

Jumps around procedure declarations and

sets the return point from local declaration
108 f The word end bits 1s used as a stack of bits which
keeps track of the current interpretation of
begin. On ends endbits is shifted right 1 and
bit O set to 1 if endblock or endproc, to O
if end clean, and in block 1s set accordingly.
A begin is a begin clear if -, in block.
After begins are processed endbits is
shifted 1 left and inblock:= bit (0) = 1;

LPB f Used by the logic which generates while label
and prepass.
1QB t Used to prevent output of litersls when in

trouble.

marks of current actionword are set in RC by the central logic]

[Predefinitions, mostly output values]

d3 = 194
ak = 195
d5 = e20
a8 = 16
a9 = 511
d11= 64
d12= 80
d13= 15
dth= 16
d19= 2
do0= 24

We Ve Ve we We We We W wo s e

goto bypass

bypass label

initial top of use stack, not output.
end decl

search, stack value
take array

formal array

end head

end block, input value
end pass

end bound head

[The following a, b, and ¢ names 40 not appear in natural order
ck3  (after c9), clh (after c17), cls (after c31), a17 (after c22),
b15 (after cik), clb7(after c13), chB(after c19), a2, a22(after a)l



[13.6.66]

[GIER Algol L, pass L, page 2]

b: qq [endbits] 3 c21, 1e21, c26, 1c26

[1] aa [owns] 3 table

[2] qa [variables] ; 2¢20,16¢20,c25,3¢25,3c31,5¢31,6¢31,table
(3] a [locals] s ¢18,1¢c20,2¢20, 15¢20, 1¢25,6¢36,table

[4] aqq [counter] 3 7c22,1c23,2c23,c27,2¢28,¢29, 1¢29,¢30,2c31

cl:

b1: pmn [par 3]DX stack out next:

we ‘oo

hs e7T stack(par 3);
c2:
b2: pmn [par 1]DX 3 out next:
hs e3 NZ ; Raddr:= par 1; if R # O then output (R);
c3: pmn(et) X 1 3 next: - -
hs e2 LA ; Raddr:= next byte; o
a: ga b3 v NT ; after CR: if Raddr > maxinterest then
ps c3=1 , hv e3 R begin set return (next); goto output end;
é b3: bs dib vda1 Nz ; 1f R =0 then
ps a=-1 , hv al9 “pegin set return(after CR); goto count CR end,
ps ¢3-1 , hv e3 3 start: Ri= set RC (table[Raddr]);
a21: pmn(b3) X a2 IRC ;3 rep: par 1:= part 1 (R);
a22: ga b2 5 1f LA then
gt bk v LA begin
gt r , hvn =1 3 par 3:= part 2 (R); par L:= part 4 (R)
ck 20 , 88 b1 3 end;
bk: gt b13 , hvn =1 ; M:= R:= O; goto part 2 (R);

set active: output (goto bypass);
active:= t; return; '

set not active: output (bypass label);
active:= f3 return;

ch: pmn 43 DXV IZA

c5: arn dk D IZA
hv e3

we We s e

c6: arn(b1) D output par 3* output (par 3);

s ws

\‘ hv e3 return;
c7: gr pl M stack: stack top:= stack top + 1,
p pl , 1t (v5) core[stack top] M:= Rj

if stack top + 2 > use top then

Ws We s W e

cBh: bs p2 , hs e5 stack alarm: mess ({<stack}, 2, 0);
hr s1 , aan e3k return;
c9: arnp , PP Dp-1 3 byte unstack: R:= store [stack top];
hr s1 3 stack top:= stack top = 1 return;
|
ch3: arn -413 D ITB ; set in head: in head:= t
mt ch3 |, hv e3 3 Raddr:= end head; goto output;




[GIER Algol 4, pass U4, page 3]
[Search use stack: search in use stack from use top to first block stop

for identifier given in Raddr. Goes back with:
if not found: R unchanged, entry = address of first blockstop, s = O,

if found: R = 0, entry = addr where found, s = nunber of subscr]
c10: gs bbb , Ps al 3 search use stack: save s; s!='subcr table;
b5: hv d5[usetop] H oto core [use top)]; comment return to here
b6: hv =1 t 1 H with entry, R and s set; goback;
? 3 subscr table: comment
| al: gs b7 , hr b6 s O A search in the use stack terminates
‘ gs b7 , hr b6 3 1 always in the entry in this table
gs b7 , hr b6 3 2 coresponding to the number of indices
gs b7 , hr 1bb 3 3 found (or 0).
gs b7 , hr b6 ; 4 The following 3 formats may be encountered
gs b7 , hr 1bb 3 5 1in the use stack during search:
!' gs b7 , hr b6 3 6 Dblockstop: aqg , hs s
gs b7 , hr b6 3 7 cancelled entry qq
gs b7 , hr b6 3 8 normal entry: ca <{ident>, hsn s<no of subscr)
a2: ca , hsn 8 =1 3 entry word
a’3: qq y s 8 3 use block stop
c11: ps c2-1 ; literal: set return (out next);
c12s hs c13 3 copy lit: copy 1;
hs ¢13 3 copy 1;
hs c¢13 3 copy 1;
c13: arn(el) t 1 s copy 1:
hs e2 LA ; Raddr:= next byte; -
hv e3 NGB 5 if -, 1n trouble then goto output;
]

hr s1

return;




[13.6.66]

[GIER Algol k4,

b 85

cli7e

at:

az2:

a3:

alis

| o}

grn e20

pm 41l
psn(al
hv a1l

gs 2elk

gm 1e20
nc (a2
hs e3

hs ¢13
hv a5
ga ab
gm[ ident]
s gah)
alk)
ck 20

hv a3
ck =10
srn(1b)
sr 3el
arn 1b
hhn €29

pass b4, page U]

MC

t 1
VX 4a18 LC

, hs c16

t -1 MB
, hv a2
1eB

X NT
, ck 10
X MC
, it 8512
, hs ¢13
, ac (al)

, hs 3
D 2

, hs €3
, hs e3

.o e s we we s o “e

e ‘we e

e Ve We We Ve Ws WU Ve e e W e e e

block for finis pass 4

finis pass L4: stack [top core] MC:= 0; inf 1:= O
= 0;
for i’- base_stack,
1+1 while marks “f1]  Cmark do
inf 1:= inf 1 + 1;

Raddr:= next byte;
comment firstident - 1;

for 1:= topcore step -1 until first ident-1 do
“pass 5 table [i] MB:= O;
output (Raddr); trouble:= true;

set std proc:
for Raddr:= next byte while Raddr > 511 do
" begin
ident:= Raddr;
pass 5 table[ident] MC:=
M + inpos 29 (next byte) +
in pos 9 (ident - 512);
M:= in pos 39 (ident);
end;
output (M shift 10);
owns:= owns + 2,
output(-owns - max block level);
output(owns);
R:= O; goto new segm;




[13.6.66]
[GIER Algol 4, pass L, page 5]
cth: pa Wb IQB ; trouble: counter:= O; introuble:s t;

ali: hs c16 loop trouble: Raddr:= next not CR;

4
3
hv al : IT 3 if Raddr > max out of trouble then
ga b15 , 1t 46 3 gggo loop trouble;
b15: bs -1 , hv  al 5 if Raddr < max literal then
it (b15) , bs a7 3 begin set return (loop tr trouble)
ps ak-1 |, hv c12 goto copy 1it end;
aq (e1) t <1 IQB; reset input; in trouble = f3
hv ¢3 5 goto next;

c16: arn(etl) t 1 next not CR:

t4
hs e2 LA ; Raddr:= next byte;
0 hr s1 Nz ; if R % O then return;

al9: arn a5 , s¢ el 3 count CR:
hsn e3 3 output (0);
hv c16 3  goto next not CR

aS5: m 1 H

c17: pm 48 Dv LOB ; begin: if -, inblock then goto decrease’ ends
pa b2 , hv c21 3 begin par 1:= O3 5239 decrease ends end;
hs cl3 NTB ; unstack block: if -, in head then set in head,
hs e3 X ; output(end decl),

ab: arn p » PP p-1 ; loop unstack: Raddr:= unstack byte;

af: hh a10 1Z ; test block byte if R = 0 then goto block stcp;
nc d9 NT 3 1f Raddr I search then

>

ps ab=1 , hv €3 begin set ret?ioop unstack), goto output eng;

a8: arn p » Pp p-1 ; search use: Raddr:= unstack byte
d. hv a7 NT ; if Raddr < 512 then goto test block byte;
hs ¢10 H search use sfack-
hh a9 Nz ;3 if found then
b7: gr [entry] M begin cancel(entry), Raddr:= stack byte end,
E

adh: arn p1 , ps aB8-1 set return (search use); goto output;
afOhthv e3 s hs
ga blh | hs 9
ga bl0 , hs
pi 0.3 V 959 NRB
ga b1 y hv c1
ga bl , v 20

block stop:
last decl:= byte unstack;
locals 1:= byte unstack;
variables 1:= byte unstack;
if LRB then goto stack out next;
comment T IRB = end specs;

T g R o g b

inhead:= T; goto out of block

s we \we Ve Ve we we




[13.6.66]

[GIER Algol 4, pass 4, page 6]

chli: pp p-1
c18: hs c13
ag (e1) t =1
ag (3®) VvV 1
c19: pp p-1
ch8: arn(b12) D -1 ITA
c20: hs c5 1ZA
sm 3 ., sr 2b
hs e3
srn 3b , hs €3
b8: can O[block level]lt=1
hv cl7
hv at2 ITA
hsn c¢10
grn(b5) t <1 MB
ps (b7) , g8 b9
ps 81 s 85 b5
all: hs ¢10 NZ
ud all NZ
b9: arn =1 t =1
hv  aill NB

at2:

b10: it [locals 1] , pa 3
b11: 1t [variables1],pa 2b

c21: arm b
gr b
hv ¢32
hvn c2

c22: hs c¢i16

, el 1
I0B
LRA
IZA

al7: qq (e1)t-1{excbya1b]

hv 23
hs ¢10
hv c23
is (bb)
pt a2

[all exec. by 1a11,T7c25]

allk: gr (b5)
it (b5)
hh c8

¢23: hs «¢9
pm (bb)
egm bb

ITA
1z
, 1t s1
, ar a2
t «1 MA
, b8 D2
y 4@ c2-1
DX 1
s hv e3

Ve Ve e Wa Ve We Ve Ve Ve We Ve We We Ve Ve Ve We e Ve s Ve e e e Wwe Yo o

e we W We e Ve Ve Yo Ve Ve o s we “e we o

s we ‘oo

no par type pr: stack top:= stack top - 1;
par type pr: copy 1:

reset input; locals := locals + 1;

goto out of block;

no par pr: stack top:= stack top - 1;
par pr: proclevel:= proclevel - 1;
in proc:= proclevel > O;
out of block: if active then set not active
output (-locals - variables);
output (-locals);
comment base work and variable address
block level:= block level = 13
if blocklevel = O then goto finls pass b;
if in proc then collaps usage stack
“begin
R:= O; search use stack; found:= t;
stack inuse' (special stop);
i:= entry; comment last block stop;
top use:= 1 + 1
loop collaps: if R # O then search use stack;
if -, found then stack en use (R);
=1 - 13
= use stack[i];
if R # special stop then goto loop collaps;
end,
locals:= locals 13
variables:= variebles 1;

decrease ends: unstack end bit;
block:= first eni bit = 1;
if LRA then goto declare proc;
active:= t; goto outnext;
comment NRA = begin;

beg subscr: Raddr:= next not CR;
reset input; '
if -, in proc then goto counter out;
search use stack;
if found then goto counter out;
part 2 of use entry word:= ccunter + 1;

¢= R + use entry word;

use top:= use top - 1;
store[use top] MA:= R;
1f usetop < stack top + 2 then
goto stack alarm;

counter out: M:= byte unstack;
R:= counter + 13 set return{out next);
counter:= M3 goto output




* [13.6.66]
@
[GIER Algol 4, pass 4, page 7]

varizbles:= locals:= last decl:= O'

block level:= block level + 1;

if block level > max block level EESQ
"mex block level:= block level'

ra 2b y hs 7
psn(b8) t 1 1IzA
arn a3 , 1t (3el)
bs (b8) , gs 3eb

c2li: hs k43 NTB ; end proc: if -, in head then set in head
hs ¢5 IZA 3  if active then set not active;
hs ec13 3 copy 1; in head:= f;
\ b12: arn =i[proclev]D 1ITC ; proc level:= proc level + 13 inproc:= t
| c25: arn 2b , hs c7 end block:
} arn 3b , hs c7 stack(varisbles); stack(locals);
[ arn(b1t) D stack (last dezl);
|

e Ve e Ve Ve Wr We Ve e Ve Ve Ve Ve e Wwe We e

ud aitk NTA active:s t;
ra 3b , hsn e7 if inproc then stackuse (useblock stop),
ra bl | arn a5 stack(0); R39:= 1;
‘ c26: ar b , ck =1 end clean: stack end bit (R39);
gr b I0B block:= first end bit = 1;
ck = 1f endbit LO'= 1 V block level > 32 then
bs (b8) t 32 NO mess({<be5_§ ends}, 2, 0);
hs e5 goto outnext;
hv c2 , aQan d10

start count:

c27: arn bb , pa lb -
stack(counter); countar:= 0; goto outnext;

ps c2-1 , hv c7

ve ‘e

c28: hs ckL3 NTB ; bounds: if -, inhead then set inhead;
hs ch NzZA ;3 if -, active then set active;
pa Lp , hv ¢c2 ; counter:= 0; goto outnext;

c29: bs (bb)

pa Ub , hs e5
‘ hv ¢30 , qq sdi16

count index:
if counter > 7 then
“begin counter:= O; mess ({<index}, 0, 1) end;

ot
-3

we we e

ct
Y

¢30: qq (bb)
hv ¢2

count param: counter:= counter + 1;
goto out next;

we ‘oo




P [13.6.66]

[GIER Algol 4, pass 4, page 8]

c31: pa b1k , can(lb) ; declare array: last decl:= 0;
arn al5 , hv a22 3 if counter = O then
hs ¢35 y @@ 420 beg_n R:= is undeclared‘ goto rep end'
gs b1 , hs cb 5 test decl; par 3:= endboundheaq;
arn bb , hs c7 5 output par 3; stack counter;
ac (2b) D 1 3 variables:= variables + counts + 1
2

ps c2-1 , hv ¢34 set return{outnext); goto stack and copy
declare label: test decl;

set return to here after one stack and copy in ai16;
here: reset al6;

ch5: hs ¢35 aq i+2
gs al6 , hv c34
pa al6 t c3h

3
e We s we

hv c2 goto outnext;
c32: pa b5 t a5 ITA ; declare proc:
arn(b2) D 3 1if -, in proc then usetop:= initial usetop;
‘ pa bl |, hs €3 ;3 Tast decl:= 0; output (par 1);
c33: hs c35 , q@ c3=1 ; declare: test decl; set return (next);
hs cb3 NIB 3 if -, in head then set in head;
c3lk: hs c16 3 stack and copy: Raddr:= next not CR;
hh ait6 NT ; 1f£'R < O then
hs 7 3 be in
hs e3 : 3 stack (Raddr); output (Raddr);
b13h:it 1 y q ([par 41) counts [par 4]:= counts [par 4] + 13

e o

goto stack and copys;

a16: hv c3hk |, ud al7 end; comment a16 is changed and reset by cks,

H
hr s1 NEB ; reset 1nput'
arn 49 D NTA 3  if IRB A inproc then stack (search);
hv c7 NTA ; comment array and switch has LRB;
hr  s1 H return;
‘ c35: arn(b1) D test decl: Raddr:= par 3;

bik: ca [last decl], hr si if Raddr = last decl then return;

;

;
ga btk , hv ¢7 - ; Tast decl:= Raddr; goto stack;
al5: qq ¢33.1%8.29+2b.39, ;

action word for undeclared array




@ [13.6.66]
[GIER Algol L, pass 4, page 9]

c36: hs c13 specl: comment array, switch, or unspec;

par 1:= par 1 + take array - formal array

| ps cl=1 , hv e3
set return (stack out next 1); goto output;

2
arn(e1) , hs c10 ; copy 1; Raddr:= last byte;
grn(b7) 1Z 3 search usage;
bs 8511 LRB ; if found then cancel (entry);
hv c¢1 3 if number of indices = O V -, array spec then
hs ck NZA ;  goto stack outnext;
arn s D 3 1if -, active then set active;
ac (2b) D 2 ; Raddr:= number of indices;
aq (p2) t d11 =312 ;3 variables:= Reddr + 2+ variables;
H
;

e37: hs chb NZA ; spec 2: comment value;
if -, active then set active;
spec 3 comment therest-

c38: ps c1=1 , hv c13
set return (stack out next); goto copy 1

s e o e

c39: hs c¢i13
arn(el)
ac eb

copy code: copy 1:

tk =30 CReount:= CReount + last byte x 2N\(=30);

-

a18: arn(et) t 1
hs e2 LA
hv c2 r
ps alB=1, hv e3

loop code:
Raddr:= next byte;
if Raddr > 512 then o' outnext;
set return (loop co code goto output;

we ve W %o o wo e e

3 forelem:
chO: hs c6 LPB ; assign: if warning then output(par 3)s
‘ ci: pm r ; simple for: warning:= f; goto outnext;
clig: hv ¢2 IPB ; set werning: warning:= t; goto outnext;
S 3




@ [30.6.66]
[GIER Algol 4, pass 4, page 10]

[CONTROL TABLE: Each word holds up to four byte. The central input (c3:)
unpacks all four 1f the word is ,marked otherwise only the two first, it
leaves always the marks in RC where they are used to distinguish variants
of actions common to more input bytes.
The 4 bytes are usually used as:

output, action, stack value or extra output, where to count identifiers.
In the comments ++ indicates same meaning as input and  indicates
extra output. Marks are given as A (,), B (f), C(f, ), or N (none).]

d d2= 1-1 [base table] s Input: out,act, stack,count,marks
qq B4.%+c11.19 3 1 literal in: ++, literal, -, =, N
aq 85.%+c11.19 3 2 - re: ++, literal, ~, -, N
qq 86.%+c11.19 N - bo: ++, literal, =, -, N
qa 87.%c11.19 3 b - str: ++, literal, -, -, N
g d d7= 1-d2 [input byte from here to d6 terminates troublel
aq e33.19+ 52.29%+ 2b.39 , 3 5 decl simpin: -, declare , ++, var, A
Qq €33.19+ 53.29+ 2b.39 , ; 6 - re: -, declare , ++, var, A
aq e33.1%+ 54.29+ 2b.39 , ;3 T -  bo: -, declare , ++, var, A
qq 21.%+cl5,19+ 7.29+ 3.39 , ;3 8 decl label : tab:, decl lab, ++, loc, A
Qa c33.19+ 56,2 1.39 , 3 9 decl own in: -, declare , ++, own, A
aq e33.1% 57,29+ 1.39 , 3 10 - re: -, declare y ++y Own, A
qa c33.1% 58,29+ 1.39 , ;3 11 - bo: -, declare , ++, own, A
a@ 28.9+c31.19+ 60.2% 2b,39f , ; 12 decl arr in: begbnds in,decl arr, ++,; par 3, C
aq 29.%+c31.19+ 61.29%+ 2b.39f , ; 13 - re: begbnds re,decl arr, ++, par 3, C
Qqa 30.9+c31.19+ 62.,2% 2b.39f , ; 1h - bo: begbnds bo,decl arr, ++, par 3, C

aq c26.19
Qa 17.%c25.19
aa  1h.9%+c28.19
qq 18.%+c2k.19
aq 19.%+c2k.19

15 end clean : -, end clean, =, -, N
16 end block : ++,end block, -, =, N
17 end bounds : ++,bounds y =y =y N
18 end proc  : ++,end proc , -, =, N
19 endtypeprocc: ++,end proc , -, -, N

e wa e e e

aq TeHCTTL19 3 20 begin : beg block, begin, -, =, N
aq c3.19 3 213 : -, next, =, =, N
qq 172.9% c2.19 3 22 do ¢ ++,0utnext, -, -, N
aq 173.9+ c2.19 3 23 then st : ++,0outnext, =, -, N
qq 174 c2.19 3 24 else st : ++,outnext, -, -, N
Qq 175« c2.19 3 25 of st ¢ ++,outnext, -, =y N
Qq 176.%+ ¢2.19 3 26 end case st: ++,outnext, ~, =, N
qq L4.%+e39.19 3 27 code end : beg code, copy code, =, =, N
Qg 12.% c2.19 3 28 core code : ++,0outnext, -, -, N
aq 5.9%+c28.19 3 29 corecodeend: ++,bounds , =, =, N
F

aq c17.19+ 20.29 f , 3 30 endspec ¢ =, begin, specs, -, C

d dé= 1-d2-1 [input bytes from d7 to here terminates trouble]

aq 177.%+c27.19 3 31 end call : ++, start count, -, -, N
qa 178.%+c27.19 3 32 ] one ! ++; start count, -, -, N
qa 179.%+c27.19 3 33 ] more : ++, start count, -, -, N




o

[ 30.6.66]

[GIER Algol L, pass L4, page 11]

180.9+¢30.,19
181.%+¢29.19
182 .%+c29.19
183.,9+¢29.19
22.9+c23.19

3.9+c23.19
23.Hc22.19

aq
aq
aq
aq
a4q
aq
aq
aq

36.9+ch8.19+ 51.29+
37.9+c18.1%+ U8.29+
38.9+c18.19+ 49,29+
39.9+c18.19+ 50,29+
35.%4+cl8, 1%+ 6.29%+
L0.9+¢19.19+ L7.29+
41,9+chh 19+ Lk, 20+
Lo Orclilt, 19+ b5,00+
43 ,9+chh, 19+ 46.29+
40.9+c19.1%+ 8.2%+

76.9+¢c38.,19+1023.29
77.9+c38.19+1022.29
78.%+¢38.19+1021.29
79.9+c38.,19+1020,29
9.9+c38.19+1019.29
68.9+c37.19+1018.29
69.9+c37.19+1017.29
70.H+c37.19+1016.29
80.9+c36.19+1015.29 f
81.9+¢36.19+1014.29 f
82.9+c36.19+1013.29 f
75.9+¢38.19+1012.29
72 e3+c38,19+1011.29
73.9+c38,19+101Q.29
T4 . Hc38.19+1009.29
13.9+c36.19+1008.29
11.9+¢36.19+1007.29
10.9+c36.19+1006.29

aq
aq
Qa
qa
aq
aq
aq
qq
aq
aq

Ot WY 0t Wt U8 8 Ut Ot Wt i

8388 e g g 8 e e Y

OO0 OO \O\O OO0

aq
aq
qqa
aq
Qq
aqa
qaq
aq
aq
aq
aq
aq
aq
aq
aq
aq
qq
Qa

184 ,%+ch1.19

185 ,9+ch0,19+192.29
186.9+c40,19+192,29
187.9+ck0,19+192.29

aqa
qq
aq
qa
aa
ad
Qg 190.9+ck0.19+193.29

qq 191.9+ck0,.19+193.29

d di1= 1~d2=-1 [max interest]

c1k.19 f

188.9+cl2,19 £
189.9+ck2.19 f

w B W W e

IR N

T I I Y R R )

we

e e woe Vo Ve e ‘es W

We We e We Lo Wwe e L ee e

Ve Ws We Ur Ve Ve Ve We e Ve Ue Ve Ve "se e e

we ‘oo

e %o e s Ve Ve We Wwe W

input ¢ out,act,stack,count,marks

34 call param : ++, count param, -, =, N

35 comma 1 ¢ ++, count index, -, -, N

36 comma 2 ¢ ++, count index, -, ~, N

37 boundcolon : ++, count index, -, =, N

38 beg call : ++; counter cut, -, =, N

39 beg func ¢ ++, counver out, ~; -, N

Lo [ ++, beg subscr , =, -, N

41 trouble - , trouble y =y =y B

L2 dclparprno : begpr no, par pr,++ , loec, A
43 - in : begpr in, rar tppr, ++, loc, A
Lh - re : begpr re, par tppr, ++, loc, A
bs - bo : begpr bo, rar tovpr, ++, loc, A
L6 decl switch: beg swch, par pr , ++, loc, C
47 decl procno: begpr no, no parpr, ++, loc, A
48 - in: begpr in, nopartppr, ++, loc, A
L9 - re: begpr re, nopartppr, ++, loc, A
50 bo: begpr bo, nopartppr, ++, loc, A
51 - un: begpr no, no par pr, ++, loc, A
52 spcsimp in ¢ form 1n , spec 3, ++, -, A
53 - re : form re , spec 3, ++, =, A
5k - bo : form bo , spec 3, ++, =, A
55 - str : form st , spec 3, ++, =, A
56 - la : form la , spec 3, ++, =, A
57 specval in ¢ val In , spec 2, ++, =, A
58 - re : val re , spec 2, ++, =, A
59 - bo : val bo , spec 2, ++, =, A
60 specarr in : formarr in, spec 1, ++, =, C
61 - re : formerr re, spec 1, ++, =, C
62 - bo : formarr bo, spec 1, ++; =, C
63 spcproc no : form pr no, spec 3, ++, =, A
64 - in : form pr in, spec 3, ++, -, A
65 - re : form pr re, spec 3, ++, =, A
66 - bo : form pr bo, spec 3, ++, =, A
67 - la : forn pr la, spec 1, ++, =, A
68 un spec : formun , spec 1, ++; =, A
69 spec gm : formgm , spec 1, ++, =, A
70 simple for : ++, simple for, ¢, =,'N

71 := for : ++y forelem, whilelabel -, A
72 step elem ¢ ++, forelem, whllsggggl -y A
75 while elenm : ++, forelem, whilelabel, -, A
74 while : ++, set wvarning, -, -, B

75 end ass i 4+, set wvarning, -, -, B

76 := : ++, assign, prepass, -, -, A
77 first:= ¢ ++, assign, prepass, -, -, A




& [30.6.66]

[GIER Algol 4, pass 4, page 12]
d15= i=1, d18= -d15 define stack base addresses
init stack:
for i:= top core §..B =1 until stack base + 4 do
" store[1] MC:= 0; goto first byte 1s read;
comment end block'
start pass 4: max block level:=
stack top:= stack base;
inproc:= inhead:= active:= warning:=

a20: grn sché MC
bs 8511 , hv a21
pPs s-1 s hv a20
cib: pa el t 2
qq (e1) t 1
pi 128 , pp 415

arn d19 D in trouble:= in block:= f}
hs e3 output (end pass);

e Ve We VWO We e We Ve Vs s er

ps e20-chb, hwvn a20 goto init stack;
b k=e31, 1=0 3 load texts
i=e32 3

‘ d10: tbegin ends;
- d16: tindices; ;

e32=1i
e

s e

d17: qq [pass sum]

d e22=k-ell, eh7=j set load parameters

we v we ‘ve

9 k=e23, 1=0 load segment word 6
i=6e21

qq e16.9+1d17.19-e16,19+4.24+3,29+ck6.39 ;
e ;
e 3 final end pass b4
S




| [17.10,1967]
wh @ [GIER Algol 4, pass 5, page 1]
b k=e2%+e1h 1=e16-el7, a27, 127, c34, 428 ; drum wlock head;
4 i=el ;

[Specification ef address variables, bl - b7, see page L
referred by:

b8h: outrel 1¢10, exc, from al3h
b9: n 1a5
b10: 1ident act c8, ¢9, c23, c26
, bll: byte c10, 2012, Tc12,188,3a1l,1c20,c21,6c21,2¢22, 5¢22, 6c22,11c22
| b12  entry 9c12 286
b13 decl act 13c12
bl stack ref 1210, al3,
b15 L b15, ¢33
b16 unused
17 unused
ﬁ 18 unused
4 b19 unused
b20h rel ref 12c12
21  min ident 16c2l, 6c3k4
b22 1 c2k, 1c2u 5c2k, 10c2h
b23  decl top Tc22, 1hc2h 2¢25, 2c¢26, 3c26, c30
b2k  anon Tc2k, 8c2l, 11c2h
b25 specrel 6c26 c32
b26  doperel 5c28
b27 n subscr 1¢28 ]
[Predefinitions:]
d1=196  ; CR outputvalue
a@2=4Ok  ; Base for kind type., Added at outvut by outputdescr.
d3=87 3 Maximum value of input bytes which are treated by pass 5.
d6=190 5 Input value for := Used by output descr to test
dr=191 H - - - first:= for assign to procedure value
» ‘ﬁ d9=UT1  ; Base for specifications in output
d11=12 3 Kindtype = undeclared
a15=hk5 ; Simple integr. Outputvalue used by take value and
H take array,
d18=199 ; Take array. Output value
d19=t8  ; Kind type = dope descr.
a20=27 3 Miminum input byte where two last bits glves type - 1,
d21=198 ; begin proc,
d22=132 ; output (take value int) - input (take value int)
@25=40  ; input value begproc no
d27=197 ; beg block
d28=96  ; undeclared,lt
@




[14.7.661]
& [GIER Algol L, pass 5, page 2]

[The input teble and the central logic of pass 5.

When entered at next the central logic inputs a byte and treats it in
one of 4 ways depending on size:

T+ byte = 0: CARRET action, return to next.

2. byte > 511 (i.e. negative): Jumps to the current ildentifier action,

There are 3 possible actions on an identifier:

To It is declared, l.e. entered in the table with the current descrip-
tion given in the variable decl,
This identifier action is set by begin block or begin proc.

2. The table entry 1s checked for double deciaration:
This action is set by enddecl, endbounds, end proc, and
end core code, and is eXplicitly performed by lsbel colon

3. The corresponding description is output from the Tabler—

‘ﬁ This action 1s set by end head and core code,

TR e T - ey AT O T i,

e byte > max interest. The byte is output, return to next.

L, byte < max interest. The byte byte refers to the input table and
is used 88 follows:
If byte > min with type then byte : 4 is used as index in the
table otheTwise byte -tself is used.
The input table word is added to the byte and gives hereby a
word in R In one of two formats:
1. Declaration word (R positive):
<kind type>.9 + <decl act>,19 + <how to get relatlve address>,29 +
<marks to store in table>, marks.,
The variable decl 1s set to kind type.39 and curr block, 33
is added to decl.
The marks are saved in PC, relref is set to part 3, M is
cleared and a Jjump to decl act is performed,
2. Output and action word (R negative):
qq <output value> + 512, hv <action>
Q‘P output value 1s output and a jump to <action> (via the
table) 1s performed, ]




&

[14,7.66]
[GIER Algol 4, pass 5, page 3]

[ THE DECLARATICN TABLE, Each identificr is represented by one word which
is referenced by the pass 2 representation of the identifier and which
holds the current valild declaration of that identifier,

Three maln formats are distinguished:

Standard identifiers:
aq 0.0 + 1dentpart.9 + Lpart.19 + Tpart.29 + chainpart,39, f;
identpart: pass 2 representetion - 512. Only used during unstacking
of a redeclared identifiex.
Lpart: Representation of the std proc in pass 5 output. Is initialized
to O and set to L before 1t is output first time.
L 1s initialized to e20 and decreased by 2 before each time it
is used to set a Lpart.
Tpart: Number in identifier table., Used by finis pass 5
chainpart: Reference to ildentifier with next higher Tpart.,
Used by finis pass 5,
These words are initialized by finis pass U4 after it has initialized:

Not used:
qq O f;
At each endblock or end proc all identifiers declared in that block
are reset to this value.

All declared or used ildentifiers:
qq 1.0 + identpart.9 + relpart.i9 + refpart.28 + blockpart,33 +
declpart.3? (marks: see below)
identpart: As above,
relpart: Block relative address
refpart: O or reference to a word in the stack which holds
For arrays with knownno of subscr: Description of the dope vector
For procedures with parameters t Thne specificationlist.
For procedure values ! Description of the procedure
block part: Block nuvmber )
decl part: Kind and type
These words are set whenever an identifier is declared after d possible
stacking of a declaration In an outer block.

DISTRIBUTICN OF IDENTIFIERS: six primary formals are recognized
by the marks and bit O as follows:

Cutput: bit0 marks
(1) Normal identifier: <base+decl part><relpart><blockpart> 1 0 1
(2) owm or
(2a) Undeclared: <base+declpart><relpart>0 1 1 0
(3) Not used: Is replaced by 1a and then output after alarm 0 0 1

(L) Array with subscr: As 1 followed by dope descr (also as 1)or
(ka) Procedure with param: As 1 followed by specification 1ist 1 0 0O

(5) Proc value: If following delimiter is:=or first:= then as (1)

(5a) else the word referenced by ref, Part (as 1 or 4a) 1 1 1
(6) Standard procedure: Lpart o 1 1]




[9.11.1967]
[GIER ALGOL L, pass 5, page 4]

e16:

alh:

cle
bh

ch:

c8:
c9:
al9:

aq [stackref block0.9+ min L .19+ std proc chain.39]

aq [s11ly, must ve 0,

hs
hs
hs

hs
hv

c2
c2
el

c3
e3

arn(e])

hr

hv

81

e2

arn di

arn(s)

hv

pm

e’

bb

arn s2

hs

aq (b16)

e>3

cln -6

ck

pa

hs
hv
tk
tk
hh

Pa
pa
aq

-k
b16

e3
e3
-30
30
cli

10
b10
az3

1 1

NA
s, ac ek
v
D

3
, 1slarr rei]

D

hs c¢5
s ud <9
, hs e3

‘e

, hh et

» aq 1-1
NT

, sc ek

, hs e3

V 21
t 10
s hr si

see 1¢33]

copy U4: copy 13
copy 13
copy 13

we e ‘we

copy 1:
output (take byte); return

s e

take byte:
Raddr:= next byte; return;

e we

-e

output (out CR); return;

e

set by start and
fin pass §

.
s
.
2

treat CR: CR count:= CR count + 1}

byte out: Raddr:= part 1 (store{s])

;
3 goto output;

end bound head:

3 output (arr rel + 2);

3 comment addr of coeff;
3 output (array count)

3 output (kind type pt);

H comment array type

3 set aescr;

beg bounds: array count:= 0}

-

copy codet

e ‘ge

TOutput (Raddr) ;

e we Vo

set check: ident act:= check
set descr: identact:= output
d23 1s used from 8eci12

s e Ve

goto next 13

for Raddr:= teke byte while Raddr < 512 do

CReount:= CReount - Rader2¢(-30);

decl; goto next;
deser; goto next;

[b1 - bk contains the current (i.e. last used) relative address for the 4
kinds of addressing]

b1l:
b2:
b3
bl
b5:
b6

bT:

ps [local addr} t -1
ps [var addr] ¢ -1
ps [own addr] +t -1
ps [form addr] t 1

qq [currblock]

-1053

referred by:

1¢6, 132k, 1c26, 6026, b8

e ‘oo

‘oo

3 b8, 1c3h
3 5¢26, 127, 5¢27, b8
3 curr block 1ke12, a8, 10c22,

6c26, 1c28, 2c28, 328, Te28,

b8

15¢2l, 3c27, Te3h

aq [deci=1ident Pt 9+relpt,19+refpt.28+blockpt.33+kindtypept,391;
3 the12, ke2s, 1c29, 6¢6
dope.19+dopedescr.59j d19.39 ; 2¢28,Le28

aq [dopedescr=relptof




& [14,7.66]
[GIER Algol 4, pass 5, page 5]

c10: arn(b11) ITA ; output descr: Ri= set TA (table[byte]);

normal out: outrel:= set RC (relpart(R)); swap;
if IRC then goto proc val or std;

a2: gt b8 X IRC
hv a9 LRC

we we

cont out: Raddr:= decl part of (M);
if NTA then
" begin Ri= same byte; goto undeclared end;

a3: cln -6 s, ck =k
ar 42 Dv LTA
arn(el) , hv a8

3
3
F
alis 3 Reddr:= Raddr + base kind Type;
b8: hs e3 , ncloutrell; cont out 1: output™(Reddr)s —
arn s D 3 comment alth executed from al3h;
hs e3 ;5 output (outrel);
cln -5  V NRA ; Raddri=
qgn v 3 if NRA then (- block part of (M)) else 0;
ck =5 , mt T 3 - —
i hs e3 LTA ; if LTA then output (Raddr);
& hh alo NRC ; E NRC Then goto cont from stack;
as:
b9: bt [n] t =55 count output: ni=n + 1; if n = 10 then
pa b9 , ud a7 begin n:= 0; inf 1:=Tnf 1 + 1 end;
cllhiqq , ps 1 next 1: set return (next); -
comment a return to next will do as next 1;
c12: pmm(el) X 1 next:
hs e2 1A Raddr:= next byte;
ga bil A NZ if R = 0 then goto treat CR;

byte:= Raddr;
if Raddr > 511 then goto ident act;
If byte > of inTerest BThen goto output;

arn alT , hh ai
b10: hv [ident act] T
b11: bs [byte] t a3

hv e3 unpack from Intab: entry:= base In teb +
bs (b11) +t 420 (1f byte > min with type then byte:4+d23 else byte);
ck =2 , ar al9 R:="byte + set QC (Intab lentryl):
ga b12 , arn(etl) if NT then set declaration:
bi12: ar [entrylt a+ IQC “begin
hv ab LT Set PC; comment marks from in tab [entryl;
‘9 el 10 , gt 120 decl acti= part 2 (R);
ga b13 X IPC relcount:= part 3 (R);

decl:= part 1 (R) shift (-30) + curr block;
R:= R X 2A10; M:= 03
goto decl act
end;
Raddr:= bits (1, 9, R);
if Reddr # O then output (Reddr);

goto right halT (in tab [entryl);

ar b5 , gr bb
b13: hvn[decl act] X

ab: mb 511 D
hs e3 NZ
hh (p12)

We e We We We e We We Yo W e We W e e Be We ‘es ‘es e e Ve Wwe e e

a’: qq (2el) + 1

.o

comment executed from 1a5




©

.
>
.
>
.
>
.
»

Ve e Ve We We Ve We We e B Ve Ve We Be Yo les s e e ‘oo

undeclared:
table [bytel:= R + curr block + undecl;
mess(¢<undeclaredd, 0, 1);
goto output descr;

proc val or std: if NTA then goto std proc;
for Raddr:= take byte While R = 0 do
~ Treat CR - -
reset input;
1f Raddr = vi= v Raddr = vfirst := then
T begin RA:= f; swap; goto cont out™end;

cont from stack:
stack ref:= ref part of (M);

next word: M:= set RC (stack [stack ref]);

if -, RA then begin swap; goto normal out end;
neXt spec: Raddri= bits (35,30, M); -

M= M : 2453

if R #0 then

~begin RaddT:= Raddr + basespec;

set return (next spec)3 @oto output end;

if NRB then more words: —

" begin stackref:= stack ref+l; goto next word end

goto count output; B -
std proc:

if outrel # O then

" begin set refurn(contout 1+1); return end;

relpart of table [byteli= Li= L - 2; -

[14,7.66]
[GIER Algol &, pass 5, page 6]
aB: ar al8 , ar bS5
gr (b11) , hs e5
hv ¢cl10 , Q@ sd5
a9: hh all NTA
hs 3 , q@ i-1
aq (e1) Vv -1 Nz
arn al7T , hh ail
ne &b , ca ary
hv a3 IRA
allhi:cln -11 s ¢ln <9
ck -1 , g8 blhk
all:
b1l: pm[stack reflt a8 IRC
hv a2 X NRA
al2: cln -5 s ck =5
hv ai3 1z
ar 49 D
pPs al2-1 , hv e3
al3: hv (b14) D d17 NRB
albhthv a5 , udn al
ps ab , hr s1
b15: 1t e20[L] t -2
pt (b11) , hv <10

al5t qq 1.0 + 31,33
al6: qq
alf: qq
a18: qq

1.33

1.39
da11.39

e s e o Vo

goto output descr;

Constants:
block part mask
unit for block count

undeclared




[1k,7.66]
[GIER Algol L, pass 5, page 7]

label colon:
bytet= take byte;

¢20: hs c3
ga Dbl1

ve ‘eo

check decl: R:= table[byte]; arr rel:= part 2(R)
comment for use by end bound head;
1T array or proc then array count:= array count + 13
IT decl part (R) = undecl then mess({4<+decl},0,1);
20to next 1; I —

c21: arn(b11) , gt b

b16: qqlarray count] VtI1NC
el -6 X NB
ca d8 , hs e5
hh elt , Q@ sdi2

we Wo e wes ‘we

c22: declare:

b20higa b6 , ud [rel ref] ident part := Raddr; rel part:=
it s , Pt b6 rel addr{rel ref] + rel incr[rel ref];
arnébﬂ) v IRC R:= set RC (table [bytel);

a20: qq (3el) t 1 if R = 0 then
m b6 A\ LZ ; neWw declaration: table [byte] MPC:= decl;
pm al5 , hh a2i else
egm (b11) MPC " begin

IT block part and bit O (table[bytel) #
" block part and bit 0 (decl) then
redeclaration: -
begin decl top:= decl top + 1; inf2:= inf 2 + 13
stack[decl top] MRC:= R; Ri= 0;
set return (new declaration); goto check stack
end}
double declared:
table[byte] MA:= byte + curr block + undecl;
end
set return (next); goto next;

a21: hh ¢11 , em bb

gr (b23) V. 1 MRC
arn al8 VvV
ps a20-1 , hvn ¢30

ar bS , ar (e1)
gr (b11) MA
ps cl2-1 , hv ci12

Ve Ve e We We Ve e e Ve Ve We Vs Vs Ws Yo We Ve s e



[14,7.66]

[GIER Algol 4, pass 5, page 8]

c23: pa IO t  e21 '3 end proc: ident act:= check decl;
hs c2 3 copy 13

c2lis pa b22 V. e20+1 end block:
a22: grn(b22) MB
b21: arn[min ident], pm al5
b22: cm [1] t -1

hv r-1

nc (b22) , hv a22
b23: arn[decl top] @8 1IRC

ga b2k v = 17

wo we o

for 1:= max ident step -1 until min ident+1 do
T 1If block part (tableli1])™= curr block A —
T bit O(teble[i]) = 1 then table[1] MB:= 0;

un stack declaration:
for R:= set RC [stack[decl top]) while LTVIRC do

;
3
3
3
P4
ga b2k , hv a23 ; Thegin
bolk: gr [anonymous] MRC ; table [1dentpart (R) + (if LT then O else 512]
hv {(b23) D -1 3 MRC:= R; - R
a23: hv (b24k) D 512 IRC ; decl top:= decl top - 1
3 end;
& gt r s PP -1 3 block stop now in R: spectop:= part 2(R)
aq (p23) t -1 5 decl top:= decl top - 1; Ri= in pos block (=1);
a2bhisrn al6 , ac b5 5 set block no: curr block:= curr block + R;
ac (b21) , hv c12 ; table [min 1dent]:= table [min ident] + R;
H goto next;
c25: gg d21 , hs c5 ; beg proc: byte out (beg proc);
stn d25 D s out (byte - beg proc no
ar ée]) , hs e3 3 ref part:=
is (b23) 3 decl top - decl base + 2;
arn sdi4 D 3
ck =19 , ac bb 3
c26: pan B10 X 22 5 beg block: ident act:= declare; decl top:= decl top+l
gm (b23) + 1 MA ; stack [decl top] MA:= O
it p , pt (b23) ; + in part 2 (spec top);
hs e300 , gq 1 3 check stack; form addr:= 1;
gs bk , hs ¢3 3 local addr:= 0; var addr:= take byte;
ga b2 s Pa bl 3 copy 13 comment base work;
i hs e2 s Q@ cl2-1 ;  set retun (next);
& arn 216, hh a2k ; R:= inpos block (1); goto set block no;
take formal:
c27: aq di15 , hs c5 byte out (simple formal);
arn(bl) D 1 form addr:= Torm addr + 1;
hs e3 output(form addr);
srn b5 tk 24 output (~-curr block);

set return (next)

1f NPB then array specification:

~ begln set return (take array); goto array decl end;

form addr:= form addr - 1; Raddr:= Tast byte + —
take value; goto output;

hs €3 Qg cl2-1

b

2
aq (b4) Vv -1 1PB
ps di6 , hv c28
arm d22 D
ar (e1) , hv e3

e s Ve Yo Ve Wo We Yo e ‘o
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[14.7.66]
) L [GIER Algol b4, pass 5, page 9]

c28: hs ¢3 3 array decl: n subscr:= take byte;
ga b27 , sec b2 3 var addr:=
it §b2) , Pt b7 3 rel part of dope:= doperel:=
it (b2) , pa b6 var addr - n subscr;
ck 16 , ar b7 3 stack [spec top - 1] MB:=
gr p-1 MB ; dope descr + inpos block no (n subser);
gp bas y PP p-1 3 spec ref:i= spec top; spec top:= spec top - 13
ag (b2) t -1 3 var addr:= var addr - 1;
c29: ;
! b25: arn[spec ref] Dt 417 ; par pr decl:
2

| ck =19 , ac b6 ref part := spec ref - stack base - 1;

o T — e

check stack:
1f decl top < spec top then return;
mess (d<stack}, 2, 0);

c30: 1s (b23) , 1t s-512
bs p-512 , hr si
ps a25 , hv e5

e s e

& c31: qq 418 , hs ¢S take array: byte out (take array);
b27: qq [n subscr], hs c5 byte out én subser) ;o
b26: qq [doperel]l, hs ¢5 ; byte out doperel) ;

a25=i-1 [mess descr] 5  goto next 13

3

H

e we

hh c11 , qgn e34
d16=c31-1[ret. to take arr]

a26: bs s511 , hv a27 pack spec: if spec pos > O then
begin spec top:= spec tOp = 13
storel spec topl:= 03

check stack; spec pos:i= =30

p p-1 s 800 D
hs ¢30 » 9@ =30

end;
a27: tk s , PS 85 stack [spec top] MC:= stack [spec top] -
sc p v MA R X Dec pos; spec pos:= spec pos + 53

goto next specy

c32: gp 25 , ps 5 specs: spec ref:= spec top; spec pos:= 5

" hsn c3 X := take byte;
& hv a26 LT 1f R < 0 then goto pack spec;
acn p MC stack [spec Topl MC:= stack {spec topl;

reset input;

aq (e1) t+ -1
set return (next); goto next;

ps ¢11-1 , hv ec11

Ve Ve Ve Ve Ve Ve We e We We We We e ‘es

e33: it (b15) , pt el6
arn 1e16 , hh e29

fin pass 5: min L:= L;
Ri= descrp pass 5 segm 2; gqto new segm

.o e




[1k.7.66]
[GIER Algol L4, pass 5, page 101

[input table: Entries starting qq - are declaration words (see page 2),
the others are output action words]

5 end core code
6 decl switch

7 decl label

8 decl pr undef

| qq 507.9+211.9, hv o8

% aq -6.9+ 20.9+ c12.19+ b1.29 T
aq@  =T.9+ 16.9+ c12,19+ b1.29 £
gqa -8.9+d11.9+ c12.19+ b1.29 f

ak = 1-1 [table base] 3 Input value comment
aq 511.9+197.9, hv ¢26 3 1 begblock
gq 51049+213.9, hv ¢33 3 2 end pass
aq 509.,9+214.9, hv c2 ;5 3 beg func
i qqa 508.9+210.9, hv T s L begcode
H
3

s weo

ag =9.9+ 24.9+ c12.19+ bk,29
qq -10.9+ 8.9+ ¢12.,19+ bk,29
aq ~11,9+d11.9+ c12.19+ bk,29
Qq 500,9+212,9, hv c9

qq ~13.9+ 28.9+ c12.19+ bk.29

G form label
10 form gener
11 form unsp
12 core code
13 form switch

H

H

e Ve Ve e s

qq 498.9+203.,9 , hv 8 s 14 endbounds
qq =159+ 0.9+ ¢9.19 5 15 end head 15, 16 and 20 are decla-
aq -16.9+ 0.9+ c8.19 3 16 enddecl ration words to prevent
qqa 495,9+204,9 , hv c2h 5 17 end block output action and decl
qq 494 ,9+205.9 , hv 23 5 18 end pr is free at these inputs.
qa 493.,9+206.9 , hv 23 3 19 end tppr
qq =20,9+ 0,9+ ¢32.19 3 20 specs
qq 491.9+207.9 , hv ¢c20 3 21 labcolon
aq 490,9+208.9 , hv  ¢2 ; 22 beg call
qq 489.9+209.9 , hv 2 s 2% [
qq 488.9+215.9 , hv chk 3 24 end bound head
do%=1-al-7 s
[table entry for the following input bytes 1s computed as
d+a23+byte:l]
) & gq -28,9+ 179+ c6.19 28 beg bounds kind tp pt is array type
qq =32.9+103,9+ ¢25.19 32 beg switch 32, 36, 40 must be together

36 beg par proc proc type is output as
40 beg proc input - beg proec no
44 decl tppr

L8 declpartppr

52 decl simpel

56 decl own

60 decl array

6L take array

68 take value

72 form tp pr

76 form simpel

80 anon array

8L literal

qq -36.9+103.9+ ¢25.19+ b1.29 T,
qq -40.9+103.9+ 25,19+ b1.29 T,
qq -44.9+ 32,9+ c12.19+ b1.,29 f
qq ~U8,9+ 36,9+ ¢29.19+ b1.29
aq -52.9+ 40,9+ ¢12.19+ b2,29 f
qq =-56.9+ 40.9+ c12.19+ b3.29 ,
qq -60,9+ Ll 9+ 28,19+ b2.29
qq -64,9+ LL,9+ c27.19+ b2.29
qa -6849+ 40,9+ 27,19+ bh.29
aq =T2.9+ 52.9+ 12,19+ bh.29
qq -T6.9+ 56,9+ c12,19+ bk.29
aq -80.9+ 60.9+ 12,19+ bk,.29
qq 428,9+468.9 , hv el

e e We Ve Ve e We W Ve Ge e Le W we ‘oo
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[17.10,19671
[GIER Algol 4, pass 5, page 11]

d8=i-1 [Define stack base]
d10=-d8+1, d1h=-d8+2, d417=-d8-1

3
3 other stack addresses

[Start pass 5 is overwritten by the stackl

c3ks hs 3
ga b3 , hs ¢e3
gr e16 , hs e3
hs ¢3
ck 10 , ac elb
hs ¢3
ga b21 , pp (b21)
bs p-d8-510, pp51048
it D , bs azb
ps  a25 s hv e5
ar b5 , gr (b21)
qqa 427 , hs c5
hv c26

b k=e31, i=0

052

d5: tundeclared;
d12: T+ decl.;

e32=1"
e

a2k: qq [pass sum]
d e2e=k-ell, el7=j
b k=e23, i=0

T=Te2]

s e s Ge ‘oo

Wr W Wws We Ve W Y Ge Mo

Ve s e we Wwe we

AT

e e oo

start pass 52
own address:= take byte
stack ref bl O:= R:= %ake byte; output (R);
std proc chain:= take byte;
xin ident:= Raddr:= take byte

spectop:= p:= min ident;

1f spec top - stack base > 510 then
" Tspectop:= stack base + 5103
if spectop < last word pass 5 then
“Tmess(4<stack}, 2, 0);

tablelmin identl:= R + curr block;
byte out(beg block) ;

goto beg block

Load texts

set load parameters
load segment word 7

qq e16.9+1324,19-e16.19+5,24+1 ,28+c34.39;

e

jelo

[final end pass 5]

.
2

e s
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[17.10.1967]
[Gier Algol 4, pass 5 std. proc deser., page 1]

[This code 1s taken in to 1e16 as a segment.

It sets up the standard identifier description taeble to pass 6:

The chain of standard identifiers set up by pass 4 is followed
starting with the address left in bits 30 - 39 of e16 by start pass 5
and ending when a chain 0 is encountered,

All words which have been used (Lpart # 0) are stored in a 1list

of used std identifiers as qq <Lpart>.9 + <Tpart>.19.

The next segment 1s now taken to core; 1t contains section 2 of the
standard procedure library.

Each of the above words are then treated using Tpart as index In section 2
of the standard procedures and Lpart as address of where to store
the description in the pass 6 table,.

Descriptions which refer to a proper standard procedure (NTR part # 0)
are further used to bulld up a table of tracks to be encluded in

the generated code, The track no entered in these descriptions is
the position in the table of tracks of the entry track number for
the procedure.

Descriptions which refer to std veriables (NTRpart = 0) will instead
of entry track get the relative address of the varisble as if it
were in block O.

Finally the track list 1s output,

Format of an entry in standard procedures section 2:

For a procedure:
qq <FTR>.9+<NTR, 14+<ETR>, 19+<code ref>,23+<rel>,29+<ref>,33+<kind type>.39
qq <spec n>,9+<spec n-1>.14+<spec n-2>,19 ...

For a variable:
qq <Address relative to displ block 0>,9+<code ref>,23+1.20+<ref>,33>+

<kind type>.39

Qq <specn>«9 ees

FTR: first track of the procedure relative to first track of section 3
EIR: entry track relative to FIR,
NTR: number of tracks

rel: entry address on track EIR,

ref and kind type are references to pass 6 tables

Format of an entry in the pass 6 table:
For a procedure:
L: qq <ref>.9+<entry track>,19+<rel>.27+<code output>.33+<kind type>.39 |
L+1: qq <spec 1n>.9 e
For a varisble: |
L: qq <ref>,9+<dblock 0 rel>,19+1,27+<kind type>.39 |
L+1 qq <specn>.9.s.]




[17.10.1967]
[Gier Algol 4, pass 5 std. proc. descr., page 2]

b k=e22+elkh, i=1e16-el7, al2, b10, 49 ; drumblock head

T=1e16

s e

d4=200 ; max no of tracks allowed
d5=50 3 max no of std proc references alowed

start pass 5 std proc descr:

min L:= part 2 2e16);

chain:= part L (e16); 1 := 0;

1f min L < top L < 2Xmax allowed std procs then
er>0r: mess(<<std.proes.}, 2, 0);

e%ii ggﬁg start chain;
loop chein: Ri= store [chain];

chain := chalnpart (R);

if L part (R) + 0 then

begln 1o= 1 + 1; uSed list [i]:= R shift 10 end;

start chain:

if chain % O then goto loop chain;

Tracks[0]:= 03 zo goto next segment;

{ a: grn e20 , arn eib

1 ck 10 ; ga €20
tk 20 , ga b2

: 1t e20-d5-d5

( bs (e20) , hv 23

al: ps 4y s hv e5

wWe we e e

“we ‘es

a2: arn(b2) , ck -~10
ga b2 , tk 20
nc O

bl: gr arfil t 1

a3 =

b2: nen[chain], hv a2
grmm d2 |, hhn e29

d3: ppn O » ud bl comment will come back here;
1:=0¥7§ used list [1]:= 05 1:= 1; t:= 0
p:= number of std proc tracks:= 0j entry := -2;
alis prm a1[1l1 X 1 for R:= used list[i] while R % 0 do
hh a8 12 begin 1= 1 + 13 " -
ga b5 , ¢k 10 Ii=Part 1(R); T:= part 2(R);
ga. bl loop +:

a5: b10: qqd8lentry] t 2
b3: 1t [t]7 t 1

entry:= entry + 23
ti=t+11if t+ < T then

lee Wwe Ve Yo We We Ve Ve We e We We e ‘e Le e ws We e ws o

bh: bs [T] , hv a5 goto 1oop 3
is (b10) , arn si pass © tablelL+1] := std proc deser [entry + 1]
b5: is [L] s gr sl R:= std proc descr [entryl;
arn(b10) , ga b6 etr:= FTR:= part 1(R);
ga b8 , ¢l 3k pass 6 table kind type [L]:= bits (3L, 39, R);
s ck 16 , el -k 3 pass 6 table ref [L] := bits (30, 33, R);
& ck -18 ,cl -6 ; vpass6 table rel [L] := bits (24, 29, R);
ck 12 , ¢l -k 5 pass 6 table code ref [L] :=bits (20, 23, R);
ck 10 3 marks [L]:= 03
gr (b5) M 3  etri=etr + blts (15, 19, R);
cln -5 , ck -5 5 Rposh:= bits (10, 14, R);
ac b8 , cln -5 35 1f R =0 then
hv ab NZ 3 T begin T
3 not reference to std proc on tracks:
ac (b5) MA marks [L]:= 2;
nt (e16) , it (v8) pass 6 table block O rel [L]:=
pt (b5) , hv &b 3 etr + rel stack ref O;
3 end
3 else
ab: ga bT 3  Dbegin
afs 3 ?or Rposlt:= Rposh - 1 vhile Rposl >0 do
b6: arn[FTR] Dt 1 H “Pegin
it (pd2) , bs (v6) FIR:= FTR + 13
PP Pl , gr pd2 if FTR > tracks [p] then
2y b7: nen[Rposkl]t -32 3 ““begin pi= p + 1; t¥acks [pl:i= FIR end
- hv a7 , qan db 3 end;
>

d7=1-2[address of messagel




[17.10419671
[Gier Algol 4, pass 5 std. proc. desr., page 3]

it p , aq (v8) ; pass 6 table entry track [L]:=
nt gpdE) , 1t (v8) p + etr - tracks [p]
pt (b5) , hv al ; end
aBhs 3 end Tor R
b8: qq [etr] , is (e20) ; marks(minL - 2):= 1;
grn s-2 MB ; output (p+t1); run track:= run track - p + 13
arn pl D 3
sc 13%eh , hs e3 3
arn(e16) D ;s output (rel sr 0);
hs e3 H
arn(13el4) D 2 s modify entry track so that first track will
ck =10 3 will be run track:
ag: H Ji= top L + 23
p9: m e20[3lt -2 5 for ji= j - 2 while marks [j] $ 1 do
ac (597 NC ; T pass 6 table entry track [jl:= =
hv - a9 NB ; pass 6 table entry track [j] + run track;

output track list:
for p:= p step -1 until 0 do

Sutput (Tracks (BIT;.
Rei= 03 goto next segm;

al0: bs D511 , hhn e29
arn pd2 , hs e3
P p-1 s hv ail0

we Wwe e ve

d1: qgq [used 1ist [0];
d2=d1+d5 [tracks[0] ;
dB=d2+ak [stdproc descr[-2];
b k=e31, i=0 load text
T=e32

d6: tstd.procs.;
e32=T

e

s o Ve Yo e

d: qq [pass sum]

L 1]

d e22=k-ell, eliT=j ; Set load parameters;

D k= e23, i=0 s Load segment word 8 and 9

T=8e21 H

qq 1e16,9+1d.19-1e16.19+1.20+a,.39f

qq 2d8,9+63,19+ 1.20+ d3.39 f,; length 63 is for debugging, can stay inj
s .

2

~

[final end]

we

€
S




d cho=L 5 tape number := k4;

[After i follows STOPCODE, SUMCODE and s sum character]
ia T3

g
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