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Reasons to read this Report

Firstly, here are four good reasons to not read any further:
You do not know/use the MC ALGOL 60 system [3,5,6].

You prefer the more precise and complete description of CDC ALGOL 60

to be found in reference [2], which is available from:

Ir. H. te Riele
Mathematisch Centrum
telephone: 947272 (ext. L40)

This Report is incomplete and may contain errors because the SARA
computer does not arrive until 1 November (1 December is the accep-
tance test date) and, furthermore, a new version (4) of CDC ALGOL 60
will be released the first gquarter of 1973.

You will use and trust the "ALGOL-Conversie Programma X8 CDC"
translator to automatically convert your MC ALGOL 60 programs for
the SARA computer. In this case, contact either H. te Riele (address

above) or:

Ir. R.F. Veldhuyzen van Zanten
SARA (Kamer OE23)

de Boelelaan 1105

Postbus T161
Amsterdam-Buitenveldert
telephone: 485428

for details.
Next are two good reasons to read on:
You know/use MC ALGOL 60 and now want to learn some CDC ALGOL 60.

You used the "ALGOL-Conversie Programma X8 CDC" translator and:

(a) it did not completely translate your MC ALGOL 60 program; or

(b) the translated program now runs too slow or requires too much
memory; or (c¢) you want to understand what it did to your MC ALGOL 60

program;. or (d) you do not trust it.



Man or boy? [Knuth 1964 and van der Poel 1972]

A good test-program (for recursion and recursive non-locals) to deter-

mine whether an ALGOL 60 compiler is a "Man" or a "Boy" follows:

begin integer procedure A(k,x1,x2,x3,xk,x5);

value k; integer k,x1,x2,x3,xh,x5;

begin integer procedure B;

begin k:= k-1;
A:= B:= A(k,B,x1,x2,x3,xh)

end;

if k<0 then A:= xl+x5 else B
end;
print (A(6,1.2,3,4,5))

end

The correct answer is 28; now both MC ALGOL 60 and CDC ALGOL 60 output

28, so they qualify as "Man-compilers".



ALGOL =60 (3. 0)'

13.13 RS - pagE 1
00%+ MBEGINWUINTEGERWHPROCEDUSENA (Ko KL's X2+ X 32 X+ K51 o
MVALUE"K $HINTEGERMK e X1 sX20 X 30Kt XS5 |
NEEGINN MINTEGERWNPROCEDUREVRL o K
WREGIN'K S =K=134t=RBizA(KsBe X1 o X2 X3 XGIYHENDWS .. -
WIFMKUNOT GREATERMONTHENUAL =X XDUELSENE - =
.I'END'.‘
- QUTREAL (61 yA (691 42530445)) -
'IEND'I
: FINIS GENsBY EOR=CARD
ALGOL=60 (3.0) XXALGOL _ 02708772  13.13 HRS PAGE 1
LINE 0 PROGRAM BEGINS (MESSAGE ) 1
LINE 7 - . PRORRAM ENDS (MESSAGE) 1
LINE 7 775 """ SOURCE DECK ENDS {ME SSAGE) 1
- THE FOLLOWING CONTROL CARD OPTIONS ARE ACYIVE FeloX
CORE MAP  13,14,05s  NORMAL - - om0 CONTROL == - - - e e 000100-- 012016 - 007ALA 002200
wmnTIMESwal OAD MODE ==f]=-L2 TYPE JiFR---oo---CALL---—-~~------FwA LOAD=-LWA LOAD=~BLNK COMN=-LENGTH-=
(-~ FWA LOADER— 036771 - FwA-TARLES-~ 035241 -~ e e i e -
“PROGRAM=m==ADNRESS~ < - g =L ABELED=m=COMMON== e =
_XXALGOL 000340 - DATA 000100
ALGORUN 001340 DATA 000100
ALGLBON 003656 NATA 000100
ALGLBOG 007103 DATA 090100
~-=CUNSATISFIED EXTERNALG===== REFENENCES
CHANNFL 1608 INPUToPRDGR 0 e

CHANNEL061=OUTPUT9P136’PP60|R

+Z.BO000DOO0V00DI+0DT  © - T LiTe e s
END OF ALGOL RUN - 5V3.0% . -

02/08/72 +GRONINGEN SCOPE- 3. .3 SUM 279 24r01/72 -
13.13.58.VELDHEL e R
13.13,58, VELDHYNR9500. VELOHUYZFN vnw ZANTEN
13.13.504.ALG0L. - - - e
13.13.59.F ILE' OPENED===0UTPUT - - - v St .
13.14402.FILE 0PENFD---LGO CRRE coe Vet eeimna e L -

13.14.02. 2]3 . T PN i . P __ . E crien e W e ol .
13.16,024L60, R e P - E R N T G Ce e .
13:1a50m.CP 000,332 SFC.

13¢laa06.0P 006 40uH SFC



020872~ 24 A 2458V.4 JACKALANEN . . i
A2458V.4.JA€K ALANEN

*BEGIN' 'COMMENT' MAN OR BOY (ANSWER = 28) FROM VD POEL, PAGE {,22,3:

1 YINTEGER' 'PROCENUREY A(K,X1,X2,%3,X4,%5);
2 'VALUEY K} *INTEGER' K1
3 *BEGINY *INTEGERY *PROCEDURE' 8;
4 "BEGIN' Ki1zKely At=BisA(K,B,X1,X2,X3,x4) TEND'}
5 TIF' KO0 'THEN' At=X4+%S 1ELSE' 8
-6 tEND T} .
7 PRINT({A(6,1,2,3,4.5))
8 *ENDY - e e - -
020872+~ 24 A 2458V.4 JACKALANEN . 2
28
020872= 24 A 2458V,4 JACKALANEN 3

4 i 25
160320 16032¢
99 1139



An example program

To demonstrate that many valid MC ALGOL 60 programs are (even after
using the CDC character set) illegal CDC ALGOL 60 programs, an example
program follows. Almost every line in the CDC ALGOL 60 version contains at
least one syntax or semantics error relative to the MC version. These

errors will be explained in later sections.



ALGOL=60 - (3,00 T T L BBV 12 14elB HRS - - PAGE.  1°

00ee TESTY VAEGIN' MREALY REAL Y+ERSH MINTEGER®™ Nj -~ - -
MPROCEDURE™ QUTPUT (X) 3 “gBEGINY NLCRF PRINT(X) "ENU"' . o : .
HBOOLEAND WARRAY® B(/11500000/)F INTEGERY MARRAYY A{/1% 391 27Ys - ST e -
E/12107) 3 o
HPROCEDUREY QUINT+1)S "INTEGERY INTHI3 =INTS T T e s
MERVCEOUSE P (AsBaCe Ostsrau-HtItJvKGLv4-N~09P9Q1R959T~U9V7WQK9Y§17
Alenl9CleDleElaF oGl eitledlvKIoL1oMloN1o0loP1e0loR1sS19T eUloViewloXly
YloZloA2otssCR0UL 2 F 22 HE sl 9 Uk sl 2aMZINLs 02 9Pl RE DL Tl
UZsV2ewleX2eY2ell) 5 ;
yALubr 2235 MLaghl 225
108 WINTEOLERT A3 § .

REAL YESO3 A ‘ $ .
EPsi=yt
REAL Yi=1,234"4005 QuiPUT(REAL Y)§
EPSI=Vey0Ud QUIPUT(EPS) S
39: NI=2s
Q{le69M)3 QUTPUTI(N) S
PRINTTEXT (W (1TMESSAGEM) ) 3 B
E(/727)32NES 8P ORY B (/Zi/) 520 "WHILE™ N<1U HDOY Ni=k+13 QUTPUTH(E(Z727))3
20%% PRINT(LN(OY) S PRINT(SURT(=33)3 PRINT("=700)3 PRINT(4700)F PRINTC(L/Z0)3 o . o s
A{/0e3/) 3208 .
"E"ﬂ)“ L N . .
CFINIS  GENesY EOk=CARD




B S

ALOOL=BE i = § 34l i

(MESSAGE J-22

: LINE '~Pw0(~HAM HHrYNS ¢ ¥ B
Ceee R ENE 22~ - PROGRAM- ENUS - ~—(Mt55Abt) - =1+ -

LINE 22 " SOURCE DECK ENDS - {MESSAGE) -1 "
ting - 1 e © DECLAMATION MISSING. FUR.e PRINT . -6 - .
LINE: ~om }rm s i - DECLARATEON MISSING FORee NLCR ims = 6 -
LINE ) R SPECIF ICATION REQUIRED FOR.o X -3
LINE - Qe LT T L EGAL MVALUEY SPECIFICATION 3
LINE 10 SPECIFLICATION REWUIKEL FORao © .3
LINE 10 - - SPECTIFICATION REGUIRED FORgs o smivminr ittt @il o2 - - - - - -
Link 10 } SPECIFIGATION REWUIKEYU FORws L 3
LINE 10 - - SPECIFICATION REWUTRED FORes £ vt o it o G taiii s Tl Wil i T i . -
LINE 10 - SHECIFICATION REQUIKED FOKes F 3 .
LINE --10-+---"="" SPECIFICATION REQUIRED FORee G =+ I R A
LINE - 10 - v SPECIFICATION KEWUIRED FORes H 3 :
LINE ~= 10 % "= SPECIFICATION REQUIRED FORW, - 3 - e o
LINE 10 - SkECLFICATION REQUIKED FOR.e J - 3
LINE - YO e i SPECTF ICATION REUQUIRKED FORWe K -5 vt IR TP e -
LINE 10 SPECIFLCATION REWULREY Fores L 3
LINE 19 -« = SBECIFICATION REQUIRED FORes M- 3 -

o LINE 10 . SPECIFICATION Reuwulewkl FORee N 3

RIHE 10 weent o SPECTF ICATION REUUIRED FORes 0 -- = 3 - Sl
LINE 10 R SHECIFICATION wEUUIkED FORWe P 3
LINE -0 30 "7 SSPECLEICATION REQUIRED FORes @ - B ST e .
LINE - 10 oo SPECIFICATION REOUUIKEU FOWes K 3
LINE 10 - -7 SHECIFICATION REQUIKED FOReo S 3
LIME 10 o SPECTFICATION REUWUIRED FOR.e T 3
Ling 1o S SPECIF ICATION REQUIKED FORes U 3
LINE 10 L. SPECIHICATION REQUIKED FORee V 3

CLIng 10 5 TR SPRCIE ICATTON REQUIRED FORee W - 3 -
LINE 10 . . SPECIFICATION REWULREUD FORes X 3
LINE 1 T s SPECIFICATION REQUIKED FORes Y 3 -
LINE 10 SPECIF ICATION REGUIRED +0R.e £ 3
LInE 10 e o SPECIFTCATION WEWUIRED FORee AL - I R - -
LINE 10 SPECLF {CATLION REWUIRED FORse Bl . 3
LINE 10 < SPECIF LCATION REWYIREU FORee Cl G e 3 e
LIGE 10 SPRCIF ICATTON REGUTRED FOR.e DI 3
LINE - 30 wmr omee SPECIFFCATTON REQUINED FORes b1 - -l 3 S —na -
LINE 1o SEECIFICATION REQUIKED FORes F L - 3
LINE 10 oo SkECHE GAYION REVULKED FORee O} - 3 - -
LINE 10 SreCTHILATION ReWUIREY FOKee Hi 3
L INE 1¢ ‘ SEECTFICATION HEUUIRED FOR.. U] - -3
Line 10 SrECTE LCATTON REQUIKFYU FORSe K 3
LINE 10 ©SPECTIFICATION REQUIRED FORL. L1 3
LINE 10 SPECTF ICATION REWUIRED FORes ML 3
LINE 10 - SFECIFICATION REQUIRED FOR.e N1 e 3
LINE 10 SFECIFICATION REWUIREDY FOR.o 01 3 .
[ 10 S SPECIFICATION REWUInED FOReo Pl 3
LINE 10 .. . SreCIFICATION REQUIRED FOR.. U1 N _ R ¥ -
LING e et SPECIFICATION REWUIRED FOKeo R1 - R e e 3 ARt

. LINE . SPECIFICATION REUUIRED FORee S1 . 3 ,

- LINE - CSPECIFICATION REQUIRKED FOR.. Tl 7% ~o-oiins =3 " S 2 - -
LINE SELCIF LCATION REQUIKEU FORee UL -3 n
LINE SPECIFICATION REWUIKED FOkes VI - -3 e TR -
Live SPECIF LCATION REWUIKED FORee WL 3 : B
LINE SPECIFICATION rREQ@IRED FOKee X1 -3 -
LINE SreCIt TCATION REGUIRED FORee Y . . 3
LINE == -SPECIFICATION REQUIRED FORes Z1 ™= -3 - ERiRS - N -
LINE 3

- SPECIFICAVION REWUIRED FOR.s A,




ALGOL~60 (3.0) -
LINE 10
LINE 10 E
[ LINE - }0~ =iz
LINE 10 - .
LINE 10 -oeniii
LINE 10
LINE 10 S
Lint 10
LINE SN 10 e Il e
Llng 10
LINE- 1072
LINE 10
LINE - 10"
©oULENE - 10-s
SLINE 10
LIng 10
LINE © 10 - e
LIME 1o
LING 10 -
LINE 10
LINE 10
LINE 1lu
LINE 10 -
LINE 10
LINE 12
Lint 14
LINE ~ l&
LINE 18
LINE 138
LINE 20
LINE 20

TES

SPECIFICATION
SWECIFICATION
SPECIFICATION
SPECiF LCATION
SPECIFICATION
SPECIFICATION
SPeCIFICATION
SkeCIF 1CaTIon
SPECIFICATION
SEECIFLCATION

S SPECIFICATION

SPeCIF 1CATION
SPECIFICATION
SPECHE TCATION
SPECIFICATION
SecClticatlon
SPECIFILATION
SEECIF Llaf{ON
SPECIF [CATION
SreCIt tLaflun
SPECIFICATION
SHECTF ICATION
SPECIFICATION
SPECIFLICATION
CrARACTER

AnlTAmeTIC OV

T

"REQUIRED
REGUIRED
REQUIRED
REWUIRED
REQUIRED
REUWUIRED
REGUTHEL
REUJUIRED
REQUIRED
REQUIRED
REQUIRED
RE QU IREY
REQULREYD
KREWUIKED
wEQUIKED
®rwuIkeD
REUUIKED
wEuUIrED
REuUIrED
REWUIKED
REGUIRED
REUUIrREY
REQUTED
REQUIKRED

eRELOW OF

FOR,« B2
FOKeo Cc
FOReWw D2 -
FORee B2
FOR.e F2
FORes G2
FORes HZ2 C e
FORas 12

FORse J2 - TS SR

FOR.s K2

FORG. Ldv.«,;_;\n:_.'_..;_.:‘.»_;;_._v. N

FORse M2
FORas NZ
FORes™ 02 -
FORes P2
FORL. W2
FORes RZ
FUres 52
FOee 12
FORes U2
FOrRee V2
FOR.. w2
FOkeo %2
FOR.We Y2

NUMHER/ZEXAPRESS T ON

oe FOLLOWS AR INCORRECT ORPEKRANID

NON=FOriAT ST
ODECLARATIUON M

rRING (
ISSIMG FO

MESLSALE)
Rae PRINTTEXT

AriTrdbe TIC OVERFLOY OF NUMBER/EXPRESSTON

S ARITAMETIC OVERFLOW OF NUMBER/ZEXPRESSION

THE FOLLOWING COWTROL CARD ORPTIONS ARE ACTIVE

0B/08/72 OGRONINGEN SCOPE 3
14415.32. VELDHIN
1601532 VELDHoNRIS OO,
laelhe38saLL0L,
19615439, FILE OPENEDw==QUTPYT
141542 FILE OPERED === GV
14.15.42. 0
14.15093.CP
14.15.43.0P

279
000200 SFC.
U034 SECe

«3 Sum

2149

2us/01/71e

NN ER LWL L L OW W W W W

FaleX -

0BZOR/TZ - 14418 HRS 0 o




030872« 82 A 2458V,1 JACGKALANEN B

A2428V,1,JACK ALANEN

b
c2 *PROCEDUREY OUTPUTLX); 'HBEGIN' NLCR} PRINT(X) 'END';
3
4 YBOOLEAN' 'ARRAYr B[1:80000013 ' INTEGER' 'ARRAY' AlL:3,1:2),E[1310)5
S
6 'PROCEDURE' QUINT, 1)} 'INTEGER' INT, 1§ timINT} :
7
8  YPROCEDURE' P(A,B,C,0,E,F,6,H,1pdsK,L,M,N,O,P,00R, S, T,U,V,W,X,¥s2,. .
9 ; Al,B1,C1,D1,E1,FL,61, Hl,xl Ji, K1.L1.M1 N1,01 P1,01,R1,851,T
10 1,03,Ve,wi,Xx1,Y1,21, .
11 A2,B2,C2,02,E2,F2,62,H2,12,42,K2.,L.2, M2 N2,02,P2,02,R2,52,7T
12 i -U2 N2,W2,X2,Y2,22)8
13 'VALUEY 223 'LABEL' 223
14 tINTEGER® A; 3}
15
16 REAL Yi=aQ} ) EPSt=Qy
17 REAL ¥1:21,23424005 OUTPUT(REAL Y)I
138 EPS1=2,-400; OCUTPUTI(EPS);
19 Iy Ni=z2;
20 Q(1.6,N); OUTPUT(N);
21 PRINTTEXT("MESSAGE");
22 Ef2)i2N=131'FORY E(NY:=0 tWHILEY N < 10 'DO* Ni=Nel; OUTPUT(E(2]1);
23 PRINT(LNCO)); PRINT(SGRT(=3))3 PRINT(=700)}) PRINT(L700); PRINT(1/0)}
24 ALD,3)2=
25 YEND!
i
030872 82 A 2458V,1 JACKALANEN . 2
+,1234000003000,,+401
+,9999999999998,,~400
+2 MESSAGE
+0 = 1776646197514,,+629 Y] *,6188602094785,"616 +.1776646197544,4+629 +,1776646197514,+629
ER 502 24 <0 )
050872« 82 = A 2458V,1 VACKALANEN 3

1
469927 469927

TEST! *BEGIN' 'REAL' REAL Y,EPS) 'INTEGER' N}

1 25
354 30290

ol



11

Informal introduction to CDC ALGOL 60

Compared to MC ALGOL 60, real and integer values in CDC ALGOL 60 con-
tain more significant digits. However, the range of real values is not as
great, so that there are both very small and very large real values which
can be represented in MC, but not CDC, ALGOL 60.

MC ALGOL 60 programs usually require more words of memory for data
(with the important exception of Boolean arrays) than CDC ALGOL 60. Besides,
the SARA computer memory is larger than the X8 memory.

The CDC ALGOL 60 input/output procedures are completely different and
the CDC printer has only 136 characters per line.

CDC ALGOL 60 will not handle integer labels, unspecified formal para-
meters, more than 32 nested blocks, and labels declared as value parameters.

"Strange things" happen in CDC ALGOL 60 when the controlled variable
of a for statement is subscripted and when you ask for array bound checking.

Source programs in CDC ALGOL 60 are not as nice to read because of a
poor character set ("AND" "NOT GREATER" (/ "/" instead of A < [ )
and because one source line corresponds to columns 1 to T2 of one source
card (hence there is no $ continuation symbol as in MC ALGOL 60).

The CDC ALGOL 60 compiler is fast (one page of source text in less
than one second) and has numerous options for faster compilation, more
efficient object-code, debugging, relocatable binary object programs, etc.

Pinally, the CDC ALGOL 60 system includes useful features not available
in the MC ALGOL 60 system such as own arrays (without dynamic array bounds) ,
procedure body in code, comprehensive input/output procedures based upon
the ACM proposal [8], debugging directives in the source code, and ALGOL
macros. The following three CDC ALGOL 60 programs illustrate some of these

features.



VFLNHGNRQEAN,  VELNHUYZFN VAN 7AMTEN .
COMMEMT FYAMPLE OF ENMTRY/FXIT MACROS» ALGOL MANUAL 15-2
rOMOAGS (GzA) GTFXT,
AL UM GR,
tno, :
ADOANANDNANONANTANNDNNN . T/R/9  ENN OF RFCORD |
CINFMT SAFF
8 QHRODAGDAM
SST
#PARAMETFR VALUF SAVING..
COnF
VALUF TeXbaRal
QBA SAVF
DFTHPN
QAyF udg7
SOFTHRN YVALUE,,
cong »
Ga4 SAVE
ASSTAM 1o X4
"RFETURN
FNN .
aNoNONNANBANNANDNNN00N  T/R/Q  FND OF BRFCORD
naFn Ny . )
HORACENIRF I P (X)INPFALUXINCONFN] 3
HORACFDIRE ! DD (X)) $NRFAL X IHCANEND
NREALAWRS
At=23  Pl(aYR P2{R) 1 OLITRFAL (AT «R)
nEnyn .
ANDODRONADNONNRNANDNONAN A/T/R/Q FHN OF FILK

2, ADNNNANANNONNTLONN
NN OF ALGOL RUN - #V3,0#

11708772 +GRONTNAFM SCOPF 3.3 QM P70 P4/01/72
13,2) 85, VELNHA
13, LG8, VELNH M O0000NROGND,
1131 .58, FXAMPLF OF FNTRY/FXIT MACROS,
11,31 .58.  SFF ALGOL MANUAL CHAPTFR 15-7,
1371 55, COMDASG Gz AL GTFXT, .
1A, 87, FI1 F ODFNFNeaasrR)
13,7 857.FILF OPFNFN=~=~CMPSCR
13,01 KA F T F. ORFMFNea=] GO
131,52, FLF OPRFNFDwe=01ITPHT :
1.1 ,58, ASSEMUT Y (oMPLETF SANNR SOM HSFT),
1,1 ,58, 80600,

13,372,072, 1 140
13,32.03,1 60,
12,32,07,rP fNY 2458 SFC,

13.32,07,.PP 0NR, 653 SF0,

cl



AL GAL AN [ PUA) 11708772 13447 HRS
nnee ’
UREGTIN'  NCOMMENT® UTRACEY FACWL1Z
WEAMMENTHY GNAP T8
WINTEGFRY BPROCFDUREN FACINYS SINTEGER® N3 FAC='IFI N=] "THENM 1}
RELSEM" N#FAC(N=1)3
WINTEGFR® T3
WEORY Tr=) NGTFEW ] WUNTILY 4 wDOM
LYIOUTPUT (AT o1 (/1IN ) HaD2RLM (11 FACTORTAL (N) =) M,G701) 0, '
TWFAC(T)) 3
1n#%
BENDY .
FINIS | GFN,RY FOR=-CARND .
AL GA =-AR (3,0) XXALGROL 1170R772 13.47 HRS
LTNE 1 DONGRAM REATNS (MFSSAGE) 1
LINE 11 pRAGRAM FNNS (MESSAGE) 1
LTINMF 11 SOIRCF NFex FNNS (MFSSAGF) 1
D-FoLt*

THE FOLLOWING COMTROL CARN QPTIONS ARF ACTIVE

el TNE TeTez +1 BaE TMNF P (HISAGF)Y T

Nzl o FACTORTAL INY= #8 TNF O, (TNUOKF) FAC 1

MzD o FANTORTAL (N)= B2 TNF Q. (TNVOKE) FAC  #8LINF 4o (TMVOKF) FAC
HBLTNE R, (LISAGF)Y T

Nz v FACTARTAL (N)= 28 THF Qe (TMYOKF) FAC  ##LTNF 44 (INVOKF) FAC #81 INF 4« (INVOKF) FaC

B4 INE Tel,= ¢4 S8 TNE B4 {HSAGF) T

Nzt o FARTARTAL (N)= #8) TNF O, [IMVOKE) FAC o TNF 44 (INVOKF) FAC #8] INF 4, (TNVOKF) FAC

Bol INE Q. (EXIT) Iz +4
ENNOF ALGHL RN 3yl 0n

11/79A772 +GROMINGFN SCORF 3,7 SIM 279 24/017712
1347 1AL VFLNHAQ

1367, 14, VELNDH MRASAN,

Y,67, 14 ,ALAROL N,

13,47 V0 FIF OPENFNaeedITPUT

1104 7,22 FI1.F* OPFNFDeww) 1D

147,77, 0 s

1,847,201 G0Co Ny,

13.47,30,0P PN LL8T7 QFC,

13.47,30,0P NAR 6GN SEC,

BHLINE G4 (EXIT) T= »}
?

T PAGF )

PAGE 1

#EUINF Telox.+? wel INF Ry (HSRGF) Y
#RLINE 94 (FXIT) 1= 4P #8LTNME Tal,.= 43

6 SHLINF Qu(FXTTY J= +3

#2INE 449 (TNVOKF) FAC 24

€l



ALLOL =60 (360) ool : 087082727 18,46 HRS - 2.+ 1 PAGE - 1
0gwe "CODE“!%"REAL""PROCEOMU'S#(FORMAL PAR) § REAL MFORMAL—H AR~ IR R T : S —
SPE=FORMAL PAKelt _ : v e e e
FINIS “GENGBY EOR~CARD:™ === it i i -
ALGOL=60 - == x (3o 0) —rmions - e oo CBOOOOL St T U L L L 0B20BA T T e b HRS - o L T PAGE 1
LINE ¢ B - =- = PROGRAM BEGINS ~ =% (MESSAGE) - - v o veme oo e e
LINE 1 PhULRAM ENDS (MESSALE ) i 1
LINE ~=-1 -7 --i--o  SOURCE DECK ENDS -~ (MESSAGE} e 1
~ THE-FOLLOWING CUNTROL CARD OPTIONS ARE ACTIVE — = Fabek == - oot -
ALGOL=60 (30} - oo 15 e S T -0B/087/72 - 14446 HRS - et PAGE 1 =
Qe NREGINW - - - e e G SN Ve o e N I .
"REAL“"PROC&DURt“P(K):"COUt"I% ) N
~ MREALMACTUAL PAReBS . S -t -
ACTUAL' PARE=2]  #i=P(ACTUAL PAR)E  OUTREAL(6148)
o IIENDH N . . - N .
© FINIS GEN.BY EOR=CARD
S ALOOL SO0 e A By 17 o o R e XKALGOL S e i CQBAUBA T2 14006 HRS s PAGE. . )

LINE- =D
e LINE e
TOLINE T 6

I PHOGRAMBEGINS ~ - -~ - (MESSAGE )~
PROGRAM ENDS -7 = oo-n = { MESSAGE ) ~
SOURCt UECK ENDS T (MESSAGE) -

: THE FOLLOWINu CONTROL CAMD OPTIONS AKE ACTIVE -- = -Fyl o Komom ot mmommm i - e o i

+3.0000000000000"+000
END OF ALGOL RUN #V3.0%

08/08/712 bRONINGtN SCOPE 3o 3 SUM 279 24/01772
14.66,18,vELDHZO
14.46, 1n.vLLOn.NR9500.~~~—~
14,606,108 ALL0L, )
lu 06,19, FILE OPENFD---OUTPUT

looa6,22.FILE OPENEUS==LGO .. y
lasat.234 [i] Colre - -
leeub a3, ALLOL . . 5

lasan.2v. 0 244

lossb,30.L00.

l4eate37.CP 0004354 SEC.

lusab37.0PP 013.8506 StCe .

fl
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Recommended character set

Numerous character set problems exist because of incompatibilities
between character codes of different punches and between character conven-
tions of different CDC installations. For example, the Zeeman Lab. uses
CDC 026 keypunches, SARA uses IBM 029 keypunches, and the MC uses modified
IBM 029 keypunches.

If you use only the keypunches at the MC or SARA, then the following
character set is recommended. Otherwise, you need to investigate the
character set problems yourself.

Be warned that the SARA CDC ALGOL 60 character set is still tentative;

so even if you use the recommended set below, you may have to make changes
in 1973.

ALGOL 60 Reference Language Recommended

Hardware Representation

¥

Capital letters A B C ete. A B C ete.
Digits 0 12 ete. 012 ete.

+ +
Arithmetic x *
operators / /

: "

4 *%

< <

< "NOT GREATER"
Relational = =
operators > "NOT LESS"

>

"NOT EQUAL"

ST

2 b4

Separators 10 "
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ALGOL 60 Reference Language Recommended
Hardware Representation
( (
) )
Brackets L (/
1 /)
¢ men
s myn
= "EQUIV"
= "IMPL"
Logical v "oR"
operators N "AND"
- "NoT"
begin "BEGIN"
+ Boolean "BOOLEAN"
Reserved end "END"
words go_to "co To"
ete. ete.

Punch these symbols on the IBM 029 machines at the MC or at SARA (located
at the VU). In addition, the five characters # $ 2 _—— o may be
used; the last is "blank" and the next-to-last can not be used to

"underline".

CDC permits blanks in ALGOL symbols. Thus begin may be punched as
"B E GI N" and so on.
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*
Source card conventions [2;4-4,5-3]

CDC ALGOL 60: Each line in the printed listing of the source program
corresponds to one source card, columns 1-72. Hence there is no "$-conven-
tion" for skipping to the next card as in MC ALGOL 60. A source deck is
separated from input data by an END-OF-RECORD card (a T-8-9 multipunch in
column 1) and an END-OF-FILE card (a 6-7-8-9 multipunch in column 1) follows
the input data (or final end if there is no input data on cards). The addi-
tional cards required to identify the user, call the ALGOL compiler, etc.

are discussed under "Job control cards".

* . . .
For further information, see reference [2], sections U-U4 and 5-3.
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Compilation and execution speeds [2;6-4]

CDC ALGOL 60: Various options increase/decrease compile and/or execution
times. For example, the 0 option significantly decreases
execution time but should be used only for production programs

because it increases compilation time.

A rule-of-thumb is that CDC ALGOL 60 compiles one page of

ATGOL text in less than one second.

A rule-of-thumb is that the SARA computer is three to five
times faster than the X8.

A three page ALGOL 60 program (written by Frank Goossens)
which performs number theory computations is given next. It
compiled and executed on the CDC computer in 14.9 seconds
(plus 14.L4 seconds of peripheral processor time), whereas the
X8 version compiled and executed in 16 millihours (57.6

seconds).,



ALGHL -AD

nnes

1nen

200w

nen

anes

Spee

(.0} 11708772 1227 HRS

UREG NN
HINTFRERR NNPRINTMTN.PRASF
.o
TMPUT {AD (1 (1) 1 MeMPRTMTMINY o«
PRASE , =0 e
BREGTMN

HOQOCFNJOFN SEAQCH (A «R) 4 «MVALLIFI AJR, JIVINTEGER AsR e

HREG MY
NIFR NUM(/A/) WGRFATFR™ 0 NTHEN® INVFSTIGATE (A) WFLSF®
SEARCH(REFFIRST (/A7) «REESEC{/A/Y) oo
WIEH MUmM(/R/) NERFATERR p WTHEN® INVESTIGATF (R) WFL5F®
SEATCH(BEFFIRST(/R/) «RFFSEC{/R/))

NENDW SEARCH, . '

WDIORENURFY TNYESTIGATE(A) L« WAL IIE A JHINTEGERD A,
HREATMODTRTEAEDN PHFL P, ORELD, =0QAGQF
LPTNV, TF® DHEL P 1 TGaR B nTHENN
VRFGINIOTEN MM /STACK(/PHFL P/) /) = NUM(Z87) NTHENS
MEEGTN MY SUTRIER, o
STACK (/PHFL B/) (=STACK (/PHFLP/) A
HENDY HEL QFEN
BREETAIDNE L 2PWE] Pe) 0
HAGTON | PTNY
nENNN
UERNDN BHEY GFN
HAFGTNMGTARK (7D/) ,=0es P abe] NENDH
HENNN TMVESTIGATF oo

RRROCFNDUAREY HEANFR .

WREA TN

AUTOUT (AT <M {270 (MNHMRERZORONUCT + INTEGERM 1) 0y
SYSPAPANM{AY 42 e I8} 0

AHTOYT (A M {0 (ugEneh) ey )

WEMMN LEANF W, 4

BRRNCFNIDEHMIT (Mg ARPAY «PATHTER (ANDT TTOMAL v SUIMY 4

MYVAL HFY NGPOINTFRANNDTYTONBL «S1M, o

NINTFREDN NPOTNTFR<ANNTTTIANAL (SUIM, JITAPPAYN ARGAY .o

HRFG NG . .

WIFR A N FGSH MPRINTMTN HTHENY HGHTHB FNNOUT .«
DUTPUT (R 21 {(N/77N (N =0y 02N M ARRAY {/PRASEZ) Y o
SHEQRY T =PRAGF+1 NSTEPN 1 SpNTIE® POINTFR-]1 1NN

OUTPRLIT (A1 oM (18 (08 80} 0,370 o ARRAY(/1/) ) e

OUTRHT (A o (N {1 1 1270 10 ANNTTTOMAL Y we
QYSPARAMIAY ¢ PeR) 4
AHTEUT (R (D710 (1 My N G
QYSOARAM LAY ¢ P9 SEIMILOY) 4y

QUTPHIT IR B (I (narty )y

FNOOLT, .

BENDU AT ..

HPRACFNIRE N AUITO (N VARPAY +BATHNTFRANDTTIONAL) oo
NMYALIIFO RGO TNTFRLANNTTTIOMNAL ( «RHTINTEGFQU Ny DOIMTFRGADDITIONAL o9
WARDAYH ARRAY, .
MREGTMY
WIFW &) W FQGH MRRIMTMIN UTHENN aGaTON FNOOUT, s
QYSEARAMIAT P4 1NN) 4

PAGF

61



ALGOL =60 (3.0) XX AL GOL kll/O“/?? 1277 HRS PAGF

DUTBUT (R M (MP27N) B ARRAY (/ORASF /) ) o s
UFOPM [ ZPRASE+4] MSTFRYW § WUNTIL™ POINTFR=1 DO
e AYTRUT (AT o M (IU{N #0370 MG ARRAY (/T/)) o
’ OUTOUT (AT 1 (N (N ) R37NIM e ADNTTTONAL) oo
FNDOAUT .«
HENDT BTN,y

HINTEGFQIIARRAYI NIIMYREFFTRSTARFFSFL (/24 oM/ ) oy
HINTFGFPHIARDAYN STACK of TST(/PRASF ., 10/)us
NINTFGERY PeNeStiMeMIIMBFR ¢MTINSI s M TNSUMNUMRER « DIFFMINSUM
«DIIMMY o T'e JaRFLF TRST s RFELSECoRFILPROD
L]

00 HROOLFANY MTY .

NEOMMENTN INMITIAL T7ATION OF THE ARRAYS NUMWGPFFFIRST«RFFSEC
. NUM/Z TF TNDEX TS PRIME THFN CONTENTS IS TNDEX
TE TNDFX TS APOWER OF PRIME THEN CONTENTS IS
THAT POTMF
IF TMDFX IS MOT ONF OF AROVE MENTIONFD THEN
CONTENTS] 1§ MEGATIVF

RA®e THE ARDAYS RFFFISRTRFFSEC ARE NAT TMITIALTZED

.
HEARY !.;?NQTFD"1"HNT1|HMHHOH
NUMAC/T/Y o=Taw
NEARNY  =2HGTEPM ) IMT T DNinan
WIFI NUMG/T/)Y BROT LFSSH T oTeENn
GREATNG HFORS |, =TasDUQTEDY T OiNT T NN
MUM{Z /Y e==10e P
de=Tan '
NFORI f = BT MWHTLEN MNOT GREATERM N wDOH
anxn MM/ 04 o =T
HEAMNM, &

HEANER, «

BCOMMENTW NOW WF ANALYZF ARRAY NUM .
o ® .
MINSGHM, =h, o
1nnes MTINSHMMIIMBER =5, §

MUMEFR =5, ¢ HCOMMENTY THF NUMRERS 1. TO & ARE NOT AMALYZED.e
NFXTye NMUIMRFR =MIMRFR+],4 P, =PRAGF o
HIFH NUMPEOUGREATERM N NTHENINGOTON FINTSH .
MTEW ML (ZEIMRER ZY) MGREATERH 1 WTHENN
HRFGTNIEGHM  =NHMBERQ , «HRATON COMPARE MENN®T L4
. REFFIRST ,=FMTIFR(SNRT (MIMRFR) ) o
REL SF O =DFLFIRST+1,
OFLPRON, =RFI FIPSTHREL SFC, o
BEQDH NMMY = Anak T B DFL OGN UNOT FQUALY NUMRER wpon
1108 HTF® RFE} BRON G FSSI MIBER ETHEND
NREGTNG . ¢
RELPRAND, =D OLANGRFI FINST o
RE] SFC,zhEL SEO+]
NENMNDE HE) QF N
BHEGTRN

oc
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AL GO =AD (.0) XXAL RO 11708/72 12.27 HRS

RF| PRON (=RFILPRON-RFLSFCe
RELEIRST ,=RF | FIRST=]

HENNY, o
LSS
HEOMMENTH WE WAVE NOW TWwh BASSTRLE RFLATIVE DRIMFS
SEARCH THF QIMPLFST COMRINATION,
MIX =UFALSFY, .
SFARCH(RE) FTRST JRFLSFR) e
NEOMUENT I THE STArK 5 FILLEN WITH THFE REST COMRIMATION,s
1308 HOADMENT CALCULATE THF SIIM AF THE RFLITIVE PRIMFS, o
’ SUM =04 o

HEORY T ,=DRAGF UGTFEDPMH | WMTT v pa] HOQN
QUM =SUHSTACK(/T/) u o
COMPARFE

NIFFHINSHM , 2MUMAF R« TN QSHMAINIMRFR | o

"rru QIps EREATCRLWY ”TNQHM‘WYFFMTMﬁUM MTHE Nt
PRGN
14n0n AUT (MPRFR el TART(NeNTEFMTINSUMAMTINSHIMANTIFEMTINGIIMY L6
HENMDT MFLQCH
MIFH Qi = MTNGHIMINTEFMTINGHM NTHRENR
UREATNY
OHT (MUMRER JCTACK « P e 1o SHIMY
OUTOHINUMRFER o) TQT«0NIFFMINGUM) oo
HEMAN BE)ySER
BREGINHONT (NUMRED S STACK o D Ny S1E) 4oy
L MENLNT] S =DRAGEUSTEPI HINT T HPw]HNOY
LYSTUZT/Y o =STACKA(/T/) as
1Snaen Ne=R, 0 MINSHM, 2GQHM, MTMSHMNIIMBFR , =NIIMRFR , o
HENNS,

HCOMMENT® QOOLFAN MTx TS TRUF WHEN IN THF ANALYSTS
AF PR FTRST AMD RFIGEC OCCHR THF SAMF PRIMFS AND
POWFRGOF PRIMES, o .

HIFt ST Y WTHENY
HREA TN ’
. 1PMTX,, HIF™ PUNAT ARFATERY PAAGF+2 “WTHENE uGOTOH LOMTX.
16nee STACK/P/) e=1 4, 0 J=PRAGF . &
HEQRN ] , =DRASENSTFRIDHYNT T WP 1NN
BUEGTMUSTACK (/7)) J=STACKL/T/7) #STACK (/141 /) o
Jez=d+lae
. LT S1a LI
P dea NRATON | PMIX,
ONMT X,
RFFFTRST (/MIMRFDRYZ) (=STACK(/ORASF /) 4 e
PFFSFC{/NIIMRFR /Y (=STACK (/PRASE+1 /) o0
NE RN HeEp QF W
T7NEe NRAFGTNVOFFFTRST (/MIMBFR /) L, =0FT FTIRST o
’ REFSEFCI/NUMRFRS) o=RFIU.SFCL s
NERMNDN,
nLeTHON NFEXT

12
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9h4 T A ® 7 % 17 & 12

Qrs = R ¥ 7 v 17 + 13

QAR = 21 % 2 4 A & 7T 4+ 0

QAT = 23 % P s 38 T+

QAR = 27 & P w 1 & 7 s+ P

Q&8Q = P & 2 @ I & 7+ 3

gTR = P38 24 T " T 4 o4

971 = 27 % 2% I & 7+ §

Q1> T 23 % 2w A& T 4+ A

Q73 = 23 % 28 IR T &+ 7

Q74 = P23 % P2 & I8 7 &+ A

a7 = 26 ®# I e 13 + N0

074 = PS5 8 3w 13 +

Q77 = 25 % 3 & 13 + P

o97a = P8 ® 3 & 13 . 7

a7e = 25 & 3 8 11+ 4 :

Qan = 25 # 3 % 13 + § -

GRY = PR # 3 ¢ 13 + 6

QR? = P8 % 3 ® 17T+ 7

QR7 = PR # I & 13 + R

QR4 = P25 # 3 # 13 %+ 9

Que = PR # 3 & 13 + 10

QORA = PG % 2 @ 17 + N0

9rR7 = Pa # P2 & |7 + |

QAR = 4 ® 17 B 19 + N

GRG = 4 #* 11 #* 19 + 1}

Qgn = K & 2 a4 9 % 1) + 0

99y = S & P2 # g w11 + 1

Qe = § # P w Q@ 1] + 2

Q9971 = S5 # 2 » O 8 11 s+ 3

QQ4 = < # 2w Q # 11 » 4

Q88 = ® #* P 8 Q& 11 &+ [

QA = | % P & o ® |V s+ A

997 = S ® 2 » 0% 11 + 7

Q8] = S # 2 &% Q% || + R

999 = &% 2 &% 9 =% 11+ 9

1000 = § & 2% 9 & 11 + )0
END OF ALGOL PUN  oy3, 0

Y1/DR/72 +AROMTNGEN SCOPF 3,3 SIM
12.77. 37 FRANK4GF
12,927,327, FRANK NRGSO0
122732, 8LGOL o
12,273, FILF OPFNFNww=nITPIT
12427, W, FILF OPFNFD===| 0

12,927,472, 1 R62
12,27.62.,L60,
17.28,00,0P M4,R73 e,

12.78,00,PP D4ab3a SFC,

44
45
15
kL)
37
3R
39
40
41

[
a1

47
L4
45
4h
47
48
49
g0

48
49
6
37
27
29
29
an
1
3P
33
2%
35
364
37

® % 6 & F e 4 4 4 6 @ 6 6 8 5 5 0 0 8 & 8 e S 6 s e G T 6 5 8 & & 8 & OB

279

Pu/01/72

TS
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090872-122 8 2458V,11 FRANKGOOSSENS . i : -

B82458v,11,FRANK GOOSSENS,R50

tBEGIN' ) .. [T .

i VINTEGERY N,NPRINTMIN,PBASE

2 . -

3 N,BREAD,, NPRINTMi{N,=READ,, PBASE,=0,,

4 18EGINTY . . - e e e e

5 :

6 *PROCEDURE' SEARCH(A,8),,'VALUE' A,B,, ' INTEGER' A,8,, -

7 YBEGIN' ' ) ) :

8 THFY NUM(7ZA/) '"GREATER' 0 YTHEN' INVESTIGATE(A) 'ELSE' . .

9 SEARCH(REFFIRSTU(/A/) ,REFSEC(/A/Y),,

10 *IFY NUM(/B/) 'GREATER!' ( MTHEN' INVESTIGATE(B) 'EWLSEY ... © . i i o
11 SEARCH(REFFIRST(/B/),REFSEC(/B/)) .

12 YEND' SEARCH,, e e [
14 'PROCEDURE"' INVESTIGATE(A),, 'VALUE' A.,"INTEGER' Ay, e e o e e e e e e
15 tBEGIN' Y INTEGER' PMELP,, PHELP,zPBASE.,

16 LPINV, Y |F® PHELP 'LESS' P 'THEN! . e e

17 TBEGIN' IF?t NUM{/STACK(/PHELP/)/) = NUM(/AZ) *THEN!

18 'gEGIN' MiX,='TRUE'.,

19 STACK(/PHELP/) ,2STACK(/PHELP/)#A

20 YEND® tELSE?

21 TBEGINYPHELP, =PHELP+1,,

22 YGOTOY LPINY

23 tEND!

24 YEND' YELSE!

25 *BEGIN'STACK(/P/) .24, P, P+l 'END!

26 YEND' INVESTIGATE.. Y -
27 ’
28  'PROCEDURE' HEADER., . e e
29 1BEGINY
30 NLCR,, . . e s

31 PRINTTEXT (' ( "NUMBERSPRODUCT+INTEGER SUMTy 1Y,

32 YEND' MEADER,, . . R .
33
34 'PROCEDURE'OUT (N, ARRAY,POINTER,ADD I TIONAL,SUMY ., . . . e e e e e e
35 *VALUE' Ny POINTER, ADDITIONAL,SUN,, -

36 "INTEGER!' N,POINTER,ADDITIONAL,SUM,, YARRAY! ARRAY,, . P . [P
a7 YBEGIN' .

38 YEFY N OCLESS' NPRINTMIN *THEN' Y6OTOY ENDOUT .o L. L i e o e i e
39 NLCR,,

40 ABSFIXT(4,0,N),, . e et e e e — e
a3 PRSYM({70),, 'COMMENY' EQUALSIGN,,

a2 ABSFIXT(2,0,ARRAV{/PBASE/)) ., i e i ei bt n et o o e o e i e
43 *FORY 1,=pBASE+1 'STEP' 1 'UNTIL' POINTER=1 'DOY

44 'BEGIN' PRSYM(66)., 'COMMENT' STARSIGN,, . e e e+ e+
45 ABSFIXT{2,0,ARRAY(/1/)) s

46 . tENDY ,, e e e e e e 2

47 - PRSYM(64),,'COMMENT' PLUSSIGN,,

48 ABSPIXT(2,0,ADDIT ONAL) ., e e R i
49 CARR'AGE () ,,SPACE(35),,ABSFIXT(2,0,5UM),,

Sy PRSYM(B8),, *"COMMENT'POINTSIGN,, ’

51 SPACE(SUM) . ,PRSYM(46) ., ' COMMENT! STARSIGN,,

52 ENDOUT,,
53 YEND' OUT.,

54

55 *PROCEDUREY QUTD(N,ARRAY,POINTER,ADDITIONALY,,

&2



090872-122

56
57
%8
59
60
61
62
63
64
63
66
67
68
69
70
71
72
73
74
75
76
77
78
79
8Y
81
82
83
84
85
86
87
88
89
90
93
92
93
94
95
96
97
98
99
R
101
202
Lud
04
1ys
hi e
07
+08
09
10
‘11
12
!13
14
15

'VALUE®
YARRAY!
TBEGIN?

ENDOUT,

8 2458V,11 FRANKGQOSSENS 5 2

N,POINTER,ADD!TIONAL,, ' INTEGERY N,POINTER,ADDITICNAL,,
ARRAY ., ,

TIFY N TLESS' NPRINTMIN 'TREN' 1GQTO' ENDOUT,,
CARRIAGE((D).,,SPACE(100).,
ABSFIXT(2,0,ARRAY(/PBASE/) ).,

'FOR' (,=pBASE«1 'STEP' {1 'UNTIL' POINTER=] 'DO?
'BEGIN' PRSYM(66),,ABSFIXT(2,0,ARRAY(/17)) 'END',,
PRSYM(64),,ABSFIXT(2,0,ADDITIONAL) .,

YEND' ouTD,,

NEXT,,

VINTEGERY vARRAY' NUM,REFFIRST; REFSEC(/2..N/)4,

VINTEGER' vARRAY? STACK,L1ST(/PBASE, ,1U/).»

VINTEGER! P,Q,5UM,NUMBER,MINSUM,MINSUMNUMBER,DIFFMINSUM .
,DUMMY, t ,J,RELFIRST,RELSEC,RELPROD

L
'BOOLEANT MiX,,

1COMMENT? INITIALIFZATION OF THE ARRAYS NUM,REFFIRST,REFSEc. .

NUM/ IF INDEX 1S PRIME THMEN CONTENTS 1§ INDEX
IF INDEX 1S APOWER OF pRIME THEN CONTENTS !S
THAT PRIME

{F INDEX S NOT ONE OF AAOVE MENTIONED THEN
CONTENTS 1S NEGATIVE

THE ARRAYS REFFISRT,REFSEC ARE NOT INIT[ALIZED

. .
YFORY 1,2ov'STEP YY1 'UNTIL'N'DO!
NURCG/Zt1/) =1,
tFORY | , 22+STEP Y4 WUNTIL'NDO!
YIFY NUM(/1/) *NOT LESS' ¢ 'THEN'
YBEGIN' 'FOR' J,=1#42'STEP! | YUNTIL'N'DD®
NuM(Z4/7).==1,,
-1
TFORYY,=J#) 'WHILEY J'NOT GREATER! N 100!
NUM(ZJ7) =1
YEND',,

HEADER.,,

TCOMMENT'  NOW WE ANALYZE ARRAY NuM_
.

MINSUM, =6, :

MINSUMNUMBER, 25, ,

NUMBER, =5 , 'COMMENT' THE NUMBERS 1 TO 6 ARE NOT ANALYZED,; . .

NUMBER, sNUMBER«+1,, P, =zPBaASE,,
*IFY NUMBER'GREATER' N 'THEN''GOTO' FiNISH,, .
VIFY NUM(/NUMBER/) 'GREATER' 0 'THEN?
fBEG'N'SUM,:NUMEER..'GOTO' COMPARE 'END' .,
RELPIRST, =ENTIER(SQRT{NUMBER) ), ,
RELSFC,=RELFIRST+1,,
RELPROD,=RELFIRST#RELSEC,,
‘FOR' DuMmMY , =Q'wiHILE' RELPROD 'NOT EQUAL!' NUMBER 'DO!
*1F* RELPROD 'LESS' NUMBER 'THEN'
tBEGN'

RELPRCOD, =RELPROD+RELFIRST,,

9%
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B 2458V,11 PRANKGOOSSENS . 3
M RELSEC,=RELSEC+L
117 YEND' 'ELSE'
.8 'BEGIN' . e
119 RELPROD,ZRELPROD=RELSEC,
+20 RELF IRST ,=RELFIRST=1 . . . e
121 'ENDY,,
L22
123
124 s
125 :
126 YCOMMENT? WE HAVE NOW TWO POSSIBLE RELATIVE PRIMES : "
127 SEARCH THE SIMPLEST COMBINATION,, )
.28 MIX,s'FALSEY,, ’ . . e
129 SEARCH(RELFIRST,RELSEC) .,
130 ' . SR
*31
32 YCOMMENT? CTHE STACK 1S FLLLED WiTH THE BEST COMBINATION, j i oo 0 i
L33 YCOMMENT? CALCULATE THE SUM OF THE RELITIVE PRIMES,,
L34 SUM,=0,, : e
*35 tFOR' 1 ,=pBASE 'STEP' 1 'UNTIL' Peg 1p0?
136 SUN,=SUM+STACK (/1 7) oy . e o
137 COMPARE, ,
188 .
139 DIFPMINSUM, sNUMBER=M I NSUMNUMBER, ,
140
i41 *1F' SUM YGREATER' MINSUMeDIFFMINSUM 1THEN?Y
142 *BEGINY : ) e
143 OUT(NUMBER,LIST,Q,DIFFMINSUM, MI NSUM+DIFFMINSUM),,
44 YEND' 'ELSE! POV
145 YiFY SUM = MINSUMGDIFFMINSUM tTHEN!
146 tBEGIN?
247 OUT{NUMBER, STACK,P,0,SUM) .,
148 OUTD (NUMBER, L1ST,:Q,DIFFMINSUM),, - - .
149 'END' 'ELSE’
150 *BEGINTOUT(NUMBER, STACK, P, 0,5UM),,
“51 tFORY I, =pBASE'STEP YL IUNTIL'P=11D0"?
52 _ LIST(/17),2STACK(/12),, R
153 Q,2P,, MINSUM, =SUM_ ,MINSUMNUMBER =NUMBER, ,
154 YEND',, - P
155
156 YCOMMENT' BOOLEAN MIX 1S TRUE WHEN IN THE ANALYS|S R
57 OfF RELFIRST AND RELSEC OCCUR THE SAME PRIMES AND
“58 = POWERSOF PRIMES,,
159
160 o e, VIFY MY VTHEN! . e
161 YBEGINT )
‘62 I UPMiX.. 'IF' P'NOT GREATER! PBASE*2 'THEN' 'GOTD' ROMIX,, _
63 STACK(/P/).51.,J.2PBASE,,
64 YFORY| =PBASE'STEPY2IUNTIL'P=11D0O" . S
165 TBEGINYSTACK(/J/) ,3STACK (/12 ) uSTACK/ 1ut/) s
.66 . J.SVel,, . e e
+67 YEND?Y, .
68 .=Jd,, 'GOTOY LPMIX,, N e
69 ROMIX, ,
179 REFFIRST(/NUMBER/) ,=8TACK{/PBASE/) .
W71 REFSEC(/NUMBER/) , RSTACK{ /PBASE+1/) .y
v 72 YEND'  'ELSE!
173 1BEGINYREFFIKST(/NUMBERY ), 2RELF IRST,,
174 REFSEC(/NUMBER/) ,=RELSEC,,
175 YENDY,,

L2
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176, YGOTOY NEXT

177 'END',,

178  FINISH,,

179 TEND!

. [ -
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.
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090872-122 8 2458v,11
964 = B ® 7 % 17 & 12
965 = 8 # 7 8 17 + 13
906 = 23 ¢ 2 @& 3 & 7
967 = 23 «# 2 8 3 ¥ 7
968 = 23 = 2% I v 7
969 = 23 &« 2 & I & 7
9/0 = 23 ¢« 2 8 I & 7
971 = 23 » 2 & 3 @ 7
972 2 23 &« 2 & I & 7
973 = 23 &« 28 I & 7
974 = 25 »# 2w I 7
975 = 25 = 3 & 43 + ¢
976 = 25 & F o L3 + 1
977 = 25 & 3 @ 13 + 2
978 = 25 » I » 13 + 3
979 = 25 » 3 & 13 + 4
980 = 25 # 3 & 13 + 5
981 = 25 * 3 & 13 + 4
982 = 25 & I & 43 + 7
983 = 25 & 3 & 13 + 3
G334 =2 25 % I @ 13 + 9
985 = 25 # 3 @ 13 + 1p
986 = 29 & 2 » 17 + g
937 = 29 = 2 % 17 + 1
986 = 4 % 13 # 19 + ¢
49 = 4 & 13 & 19 + 1
99U = D & 2 & 9 & 11
991 = 5 & 2 & 9 @ 14
992 = S+ 2 & 9 @ 14
993 = S5 & 2w 9 8 1%
994 = 45 & 2 & 9 » 19
95 = 5 ¢ 2 & 9 @ 14
996 = 5 ¢ 2 & 9 & 1y
997 = S5 e 2 s 9 @ 1%
998 = 5 & 2 o 9 e 11
999 =z 5 @ 2 & 9 % 14

1000 = 5 & 24 9 e 11

090872-222
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246U656 2460804

1150 4275
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Memory for data [23;2-37]

Core memory
Bits per word Number of words
SARA: 60 9LK
MC: 27 _ 6LK

Number of core words used

Data type MC (Y]

integer 1 1

real 2 1

Boolean 1 1

Boolean array 27 elements per word 1 element per word

string 3 characters per word -8 characters per word



ALLGOL-60

- -0B/UB/ZTZ - 12,06 HRS- PAGE
U0®e MEEGINWHZOOLEANUIARRAYS H(/13H00060/) - -~ - :
NWINTEGERM i o _ _ X
WFQRNT 1= INSTERPHIMUNT ILME0GON0MDONE (/7)) t=WTRUED = - = - =
"EN'J" . .
FINIS GEN.dY EOR-CARD -
ALGOL=60 - o U3e0)s XXALGOL i = PAGE.
el ENE e Qi DROGHAM - BE G ENS = e (ME SSAGE ) - = e M N e
LINE e PROGRAM4 ENDS (MESSAGE) 1
LINE - '3 SOuURCE- DECK EnpS - (MESSALE) - - - b} N s
THE FOLLOWING COMTROL Car) OPTIONS ARE ACTIVE Falox
L STACK - OVERFLOW S~ i e s R = -
S THI Sk RROH- O COURRE D AF TR ENE 2 e gom [N XXAL GOLs - L :
THE GLOBAL VARIABLES ‘AWE . - ° . - '
UAesVALUE QLU 3w2 2000 vU00ul OUuy 0U0LOUL
uv 000000 - - 2000 00000D 0000 DODVOOU S e s
LASTUSED 011233 olat 177775 O4bb 011240
In THE gloCr ENTewED AT LINE U IN XXALLOL -

THE LOCAL VARIAHLES ARE ., ~ o
000004 011226 5757 DO00LL- GUOL 011222 +2.4T725IBOHIBIE~0B5 © +8,0000000000000"+005-
Quu0le 01lede wu0u duvowd Quuu Lovual 6laa [1{T15 V4ad 011240 R :

THIS BLOCK wAS CALLED FroM LINE 0 - IN ALGORUN

08/708/72 -GRONINGEN SCOPE “3.
12.06.53, VELDH3L

12.06.53. VELDHY
12:06.53.AL60L.

(3.0}

NROGOO ¢ -oro-miis onlr o sl

L 12.06.56,FILE OPENED===QUTRUT % - - < 5ie

1260702 F ILE OrRENED==«LGO

12.07.05,
12.07.05.L60,
12.07.12.CP
12e07e12:PP

0 - 158

6004258 SFCa S
013721 96Ce

I /UMT-2TY T R4701412

1

2c



090872-200. .. A 2458V,7 JACKALANEN

AZ458V, /7, JACK ALANEN

YOEGIN' 'BOOLEANT 'ARRAY' B(1:800000); '"INTEGER® 1}

1 YFORY tizdl 'STEP' 10000 *UNTIL' 800000 *DO' B{I]:='TRUE*}
2 PRINTTEXT("BOON00 ELEMENT BOOLEAN ARRAY NOT TOO LARGE®)
3 YEND?
.-
- 090872-100 . . A 2458V,7 JACKALANEN 2

800000 ELEMENT BOOLEAN ARRAY NOT TOO LARGE

090872-100 A 2458V.7 JACKALANEN 3

0 i 25
94184 94184

85 29748

€e
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Precision of numbers [2;2-37]

For numbers of type real, the precisions are:

Number of bits

MC ALGOL 60 CDC ALGOL 60
sign 1 1
exponent 11 (+1 for sign) 10 (+1 for sign)
fraction Lo L8

Number of significant digits

MC ALGOL 60 CDC ALGOL 60
12 (sometimes 13) 14 (sometimes 15)

Range of a nonzero real number y

2 h 22 1 2

CDC ALGOL 60: 3.1 x 10 2 (2 -1) & 1.3 x 10

616

MC ALGOL 60 : 10~ <yl < 10028

+
Thus there are some small and large real numbers, such as 1O_u00,

which can be expressed in MC ALGOL 60 but not in CDC ALGOL 60.

For numbers of type integer, the CDC ALGOL 60 uses the same represen-

tation as for reals:

Exact range for an integer number i

CDC ALGOL 60: |i] 5_2h8 -

—
fl

281, Tk, 976, T10, 655

MC ALGOL 60 : |if 5_226 -1

67, 108, 863



ALLOL~60

(30 ) —ozsioinmmmrrlonliom L e

go®® UBEGINI' MHEALY SMALLS

SMALL =] ,234"=40030UTREAL (619 SMALL) 3
"hNDll - PO N B . . - - - . e e
FINIS GEN.BY EOk=CarD
ALGOL=60 (360 - - = - XXALGOL 08708772 14«15 HRS : PAGE
LINE N R - PROORAM BEOGINS (ME SSAGE) 1 v
LIne 2 PROGRAM ENDS (MESSALE) 1
LINE 2. .- SOURCE DECK ENDS (MLSSALE) 4
cr THE FOLLOWINGL CONTROL CARD ORTIONS ARE ACTIVE < FaeleX
+0.0000000000000%+000 : . ) . : i
END OF ALGOL RUN  ev3.0®
OR/08B/72 GRONINGEN SCOPE 3.3 SuM 279.. - 2a/ulsie R s e S et
14415417 VELUHLL ; . P
F4al%el To VELDHYNRYS00, . - - - - S e L C
l1ael5.17.ALGOL )
14e150 24 FILE ORPENED===QUTRUT S e CEES S
14015427 eFILE OPENEU===L (0 .
lTaclbedre 6 112
1ao1962R,1L60% . D
1ol 32.CP V00213 SECe : ’ . - R A

14¢15.32.PF © 009,955 SEC.

1o

43



ALGOL=60 "ai (3 §) 2

Qget ,IIBEGIN:“, npgm_n

e e~ LARGE R I A Lol An

JUTI. CRENDS S e R U DT
R “ L FINES - GENeBY. £ OR-CARD

ALLOL~060 (3.0) - e < XXALGOL--- - - - 08s0H/ (2 14015 HKS PAGE 1
LINE 0 oo - PROGRAM BFGING Cee (MESSAGE) 1
LINE 2 PROGRAM ENUS (MESSAGE) 1
LINeE. - 2 SOURCE DEUK ENDS (MESSAGE ) - . -1
LINE 1. ARITHMETIC OVERFLOW OF NUMBER/EXPRESSION 2
THE FOLLOWING CONTROL CARD OPTIONS ARE ACTIVE FaloX

— »

QR/QR/72 -GRONINGEN SCOPE- 3.3 8uM' - 279 /072 -+ Tt i e e e e T e ST
14.15.07, VELOHIK i . . . -
14,1507 VELD™ s hiR9I500 o e - . N - A e . TR B T S : e LTa L
14415.07.8L060L. L . R . . R -
14,150 16 JFILE OPENEDmmwQUTPYT- =i o Dediiiin o Mol s LTl i e
1615 10aFILE OPENED===L0 . : : :
1401517, 0 T . s . . oo n L R - .
14419.,17.CP V00,037 SFC. . . o e e . - i i
Y4 15.174PP ¢ 003,687 SECe T I g Ve e Tl e o moomom o o Sty [N R S e

9¢



090872~ 24 | A 2458V,4 JACKALANEN

A2458V.8, JACK ALANEN

"BEGIN' YREAL' SMALL,LARGE;. SMALL!21.234,-4003 PRINT(SMALL)}

1
2 YEND?

. 090872= 24 __. A 2458V.4 JACKALANEN
+.:233999999999,=399 +,1234000000000.,+401

090872~ 24 __. A 2458V.4 JACKALANEN

[ i 25
54643 54643
32 54

LARGESE1,234,,409; PRINT(LARGE)

LE
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Integer labels [23;2-25]

CDC ALGOL 60: Integer labels are not permitted.

MC ALGOL 60 : The value of integer labels must be 5_67108863.'



ALGOL=K0 - T {3,0) -

0088 UEGIN' I9TNGOTOUIGHENDN -
FINIS GENGBY EOR=C

PROGRAM-BEG INS - oom M SSAGE Y-
L PHuLRAM ENDS {MESSAGE )
LINE 0 ° - T SOURCE DECK ENDS {MESSAGE)
LINE v : o FOLLO®S AN INCORRECT OPERANY

THE FOLLOwING CONTROL CARD QPTIUNS AkE ACTIVE

0R/08772 GROMINGE~ SCOPE 3.3 SuM 279 24/01/72 e
120759 VELOHIN . .
1240799 VELDHYNHIS00 o o vmr - S T e
12667 4590AL060L . : . :
12:08,00.,FILE OPENED===QUTPUT- - Fe : T
12008,03.FILE UPENED=~~-LGO
120804, 0
1208044 CP 00027 SEC.

12:080608,PP - - 003,921 SGEC- “vommmbumn e i i m R = S

Po-- e e e e U —

.=~

FeloX
R . r

6¢
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Formal and actual parameters [2;2-35,2-42,2-43]

CDC ALGOL 60: Specifications of all formal parameters must be supplied. A

label cannot be specified by value. A maximum of 63 parameters (and no more

than 62 constants as actual parameters) are allowed for each procedure.,



man LR U ol e o gBAUBZTE 12.08-HRS . .. PAGE

ALLOL=60 < -7 {38 )i 1 iFs

0022 MEEGIN® YPROCEDUREY -PLAl vAZ+AB A4 +ABIAGIAT 9 ABIAYSALUALL A2 +AL39A G5 ALY
¢A O AL T sALBeALI9eAZU A2 A2 A230ALGvALHeALEVART
. B A2HALYIA30 A3 3 AB2 AIIVAIL VAL VASE) S
"INTEGEQ" AL 9sACeAIsA4IASIADIAT «AB9AYIALOALLAL2vALIvAL49A1S9A16
2AY/vAlB ALY ARV yALL vAZ2AAL3vALA Y ALD YALZOB A2 (1 ALZBYARY »
. A309A31sA329A33+A349A35+4363
Als=A2;

PL13293eh95¢hslotsedslUallo]2el3r1a+15010317+18919+20921922+230 C s
24629926227 428429930431932+933+34¢35436) 4%
lows WENDH
FINIS GENeBY t.OR-CARl)

©ALOOL=60 - - {3s0) T T o XKALGOL - - - - -~ 0B708/72 - 12.08 HKS - PAGE
LINE & 0 e o PHOGRAM BEGINS (MESSAGE) 1
LINE 10 S PROGRAM ENDS © {MESSAGE) 1
LINE - M0 SOURCE DECK ERDS (MESSAGE ) 1

- THE- FOLLOWING CONTROL CARD OPTIONS ARE ACTIVE Fol.oX

1

Lk
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252110 0000 000000 9126 Q0ET10 160000

Srmmmas e e scr s s melsimmmi s s e e assl s oo TRZTT0 0000 000000 916 SO0 2E0000
092110 0000 000000 91LS 20€ 116 €€0000

§ - A S AE2TI0 0000 0000n0 9IS ©OR0ETT0  wE00ng

ot 9110 npon annood 91Ls , 20€110 SEo0ng

T = T - s GE2TT0 0000 000000 912G -, - I0BETT0 QE00n0

w#€2110 0000 000000 911G 0nETI0  L£0000

- v T T TR St e FE2TT0 0000 000000 9148 Lo LE2TTI0 0%0000

- 2e2110 000n 000000 QtLS 92110 1+%0000

- : . . T e o R €2T10 0000 000000 91/S - QL2Ile 290000
. ) : R ’ , 0£2T10 0000 000000 914G #2110 €90000

. e : 222110 npoo 000000 976 : €22T10  »90000-

. 000+nn000000000000* s 212110 sHp0no

- I T R - i L 00G+nt000000000000°+ 142110 950000

’ ' 000+u00NQN000NN0G0E 042110 (%0000

. . o : C A00+uN0NAONNN0B000 44 192110 060000

000+nn0NNEONONN00DGe 992110 180000

ST s e : : i AR SRR : v - - co - 000+n0000000000000°9+ - - Q97110 260000

. : 000+ 0000000000000 L+ H92TI0 €50000
- - R - i 000+ N000CA0000000° K €92110  +S0000

._ , . 000+u0000LOHNNNONN% A 292110  §50000

. . -- - I S e I L SRR = = LO0+u0000000000000°T+ - . 192110 950000
: . ’ 100+u0000000000001 T 092710  L51000

T : S ‘ M R . it . Tt Tt s e e oo T00+a0000000000002°% T - - o £62T10 090000
. 100+00000000000008 T+ 96Z11H 150000

B B - o e - e S [00+u000000000000%° T+ - - G5P7110  29¢000

: 100+unaanN00N00005° T HG2 10 £90000

- e C e e e e T IR ERE e s T00+0000000000009° T+ - - €620 490000

: : 100+a000000000000/ 1+ 2e”110  §90000

F R - ST S s e e - ce e T00+R00000000000UR T - TSPTI10 0 950000
. 100+ 0000000000006 T+ 082110  £S9000

o : ©o B . T0U+an000002000000° 2+ <o Lw2110 0 0408000

. . e < . N L e Cm e e e e T T G e — s LT TA0enO000ARRA0DNGT T - Q42110 140000
e T e TR e T e . ; sEvmsse  T00F00000000000002%%s - §u2TT0  2L0000
. TOU+a 0000001000002 92110 €L0000
G e e e e S s s e e i miin o e e S memTee e ez T 000 00 N00AN0NE0H° Ze——~ €4Z110 420000
1004n0000000000006°2 2%2110 S.6000

- Cem s mnmir L el L Gl e e s wsmesets comeaenT oo TO4WOOAN000000009 2 rens TR2TT0 0 920000

TO0+uNG0000DON0ANL 2 Y2110 220000

I . . . e - - s TO0€nQO00000000008 2 . = - JF2TT0 001000

: 100400000000 00006% 2 92110, [o(uno

. R . . B G S B - 100u0000000000000°F+ - SE21T0  2otunn
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TR : = : - : BEas TO0+un00NN0GH0NONZ Ee romr — €CZ2VEN 201000
10040 000000000000€°C+ 22110 <0l000

R . RN - e s e e S o P T TO0+un00000N00000%°Ce - - 1c4110. 901000
. : : ; : T00+u000000N00000G"E * 0F2T10 2071000
Cmemeeommees s s emen s S TO0+RRN0D00NH0B00G £ L2210 nliond

R °* ¥V SITIRVINVA TvWH04 3Hl

o : i F09TIVXY NI 0 INTTE LY G3IAILIND M08 3HL NI
= , GOLen0RmT6ROOGTLOZ =  9ofI10 G3ISNLSYT
e e e e pn mm g e s £H0000 0000 000000 91/ 000000 AN
T LT : . 4 . - . £90000 0000 000000 G126 0H£000 INTIVASYN,

S - -®* WY SIIEVINVA H0TD 3HL

ST e e - AOOTWYX NI - 0~ ANITT M3 LAY QIHANDO0 HOHMI STHL

LTETNTOT SELcmnmos et v imeniseosn o HOMM3 ONTM M3LIwvave




000030 011307 - -S716 000000 VOO0 011243 ~wwei = Seb o woi o Lot e BB i S e
000027 011310 5716 0UUL0YD LOUO 0114w

000026 011311 - = 5716 000000 0000 011245 -0 - orol 0ok SR LEa T e T
ouduzs 011312 5716 0000UL U0G0E Vllcab N S : Co -
000024 011313 5716 0000U0 0000 011247 7 =0 T el st T e e

QuGu23  0R13le - 5716 000CUL LOGUVO 011250 T

ou6o22 011315 T 57to 000000 0000 011251 < /7 -0 T TRt e e

060021 011316 - 5716 0udUUU OULUY 011252 - - e - IR T

000020 011317 5716 000009 0000 011253 - - S S e T S

000017 011320 b716 0U0LLO 000D 011254 L, . o :

0000l 011321 - - 5716 0060000 VOUY 01125% -~ s S e

ouduls 011322 5716 GUOUOU LHLU 011256 . o -

vo0ule 011343 - 5716 000000 YUO0 011257 Commm e T e s e e T

0uL013 0llice S571o QUOOQUO QuRL 011260 ) :

Gu0ul2 011325 : 5716 000000 OULO D11261 - - . T ST v

000011 011326 716 QU0UGD VOGU 011262 o S

000010 011327 ° - 5716 000000 GUOD D11263 7 —wimr v et

000007 011330 5716 000000 VUUY 0llces . .

060006 011331 -~ - 5716 000000 0000 011265 - e T e T
Uuadvs 01133z S716 0000U0 Ouvdd 011266 . L

0u0004 011333 - -~ 5716 000000 0000 011267 e : R

0u0ud3 011334 - 5716 000000 VulY 011e7Y ) o . )

OUOOOE 011335 N .5]16 0000‘)0 0000'011271 Tl el TLL T LI st B TS i L N ——

0u0u0l 011336 . S716 0COGUL bubu oltere .
000000 011337 -=F3-0044 776442 4111 011222 <= i -
THE LOCAL VARIABLES-ARE oo - - _—- -
‘THIS BLOCK -WAS CALLED FROM LINE 8- IN XXALGOL
IN THE BLOCK ENTERED Al LINE 0 1IN XXALGOL
THE LOCAL VARIABLES ARE e - — - S e : e e i s
000004 011226 1747 770707 4000 011222
THIS HLOCK WAS CALLED FROM LINE 0 IN ALGORUN
0R708/72 GRONINGEN SCOPE 3.3 SUM 279 - 2a/01/72 : - :
124080040 VELDH3O . )
120805 VELUHsNRIS500 - - e : R
12. 08405 ALGOL : o
1200805, FILE OPENED===QUTPUT ~ - 8 i o onin wflms Dol Tasinen D nl
12.08.08,F 1Lt OPENED===L GO ) o B . o N o
12.0R.10, o 305 ~ - e mel . S R T S I S-S eIl
124080100600 : . .
12.0H.20.CP 000,434 SEC. ce el - T S
12.08.20.PP 010307 $ECe :

€
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Subscript checking [2;2-15]

CDC ALGOL 60: Upper and lower subscript bounds are never checked. However,

with option F (default active) a run-time check will be made to ensure that
the final address calculated for an array element is in fact within the

range for all elements of that array; in other words, if integer array

A[1:3,1:2] is stored in locations 103 to 108 inclusive, then a reference to
A[0,3] is always permitted because it corresponds to address 103

(A[i,31 <> 103 + (j=1) + (i-1) x 2) which falls in the range [103,108] even
though both subscripts lie outside their declared ranges. Clearly, for
arrays with only one subscript this array bound check is equivalent to a

subscript bound check.

MC ALGOL 60: Upper and lower subscript bounds are always checked.



ALLOL=60 T S T T L 08/UB/TE - 12408 HRS - -

[ 00®® MHEGINMINTEGERMUARRAY"A (/13 3'1xa/):-—-V'
WINTEGER"I s U3

S e e "FOHIII lllSTtpllan'\"1LII3IIDOII

MFORNJ:=1HSTERY LUUNT [LN2NDON

el et AGS 19 ) 3205 e N :
. CAL/0e37) 800 C R
LT nEQRMI Iz MSTEPHINYNT ILM3NDON - -nlmodon i
. HE Qi gt = 1HSTEPH 1 HUNT 1LH2HDOH
- QUTPUT (01 +1 1/ +13s 3210y 3ZDM) oA (/L5 3/ ) s 1y )~
HENDH
108® Tt FINIS . GENGBY EOR=CARD - omie T
ALGOL~60 (3:0) XXALGOL 0B/08/72  12.08 HRS
COLINE 0 PROGRAH BEGINS (MESSAGE) 1
LINE 9 PROGRAM ENDS {MESSAGE ) 1
LINE - 9 SOURCE DECK ENDS -~ - {MESSAGE) 1
" THE FOLLOWING CONTROL CARD OPTIONS ARE ACTIVE Fol ok

COB OO —
[RERY VR VR
P U,

ENH or ALGOL RUN *VS-O*’_ .

08708772 GRONINGEN -SCOPE= 3.3 SuM - 279 eazox/7a~:-wf$;-Lm;u
12.008,20,VELUR3Y o :
12,0820 VELDHsNHDS00 s = -« = VELDHUYZEN - mmicim i S

1240820, ALG0L . T R S een e
12008221 F ILE OPENED==mQUTPUT - ommomm oo o oot D20 o R
12408420, FILE OPENEU~=~LGO o o o ‘ .

12'06.23. " 0 S PR e e TR e e D D S T LT e e 2L LR T S I R
12,00.25.L60, S

12.0M,34.CF 0004444 SFC. - - - -

12006 34uePP 409697 SFCe

- PAGE -

PAGE

1.,,

1

sh



090u72- 26 ...

A2458V .6, JACK

'BEGH

.2 YEND?Y

090872= 26 .

ER 502

090872~ 26.

0
38911
40

A 2458V,6 JACKALANEN

ALANEN

N' 'IMNTEGERY vARRAY.! Al433,132);

AfC,3)t=g

1 ~0

A 2458V,6 JACKALANEN
25

1
389411
86

e

o
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Subscripted controlled variable [2;2-32]

CDC ALGOL 60: In the case of an array element used as the controlled

‘varisble in a for statement,
i:= 1; for Alil:= 0 while i < n do i:= i+1;

the same element is always used (i.e., the element referenced by the initial
values of the subscripts) regardless of any changes that might occur. In the

above example, only AL1] is set to zero.



ALGOL=60 - (300) - —omoow e BRI s T D st e A 222 QRS OBATR 126408 HRS

00 WEEGINMMINTEGERMWPARKAYIE (/L310/) 8 - i ST EE B S
“INTEGER"I# ) . -
E(r27)e=11 - . e b e - --

"FOR"E(/l/):=0"wH!Lt"l<10"UO"I:-I*l?_ . o e
QUTREAL(61-E(/27)) B P . DU T
IIENDII » o ~
FINIS GEN.BY EOQR=CARD SN e SoeTT e

ALGOL=60 -+ (340} P e S SN S SXXALGOL-< e e e e s R QB/7UB/T2 212608 HRG © o me - = PAGE

LINE 0 o PROGRAM BEGINS - T - - (MESSAGE) ST,

LINE S PROGRAM ENDS (MESSAGE ) 1

LINE - §-~-ei 20 SQURCE DECK ENDS - -- (MESSAGE) - - - - : SRR |
- THE FOLLOWING COWTROL CARD OPTIOUNS ARE ACTIVE ~ - FaebsX

810006000000000M#000 ~- = on ./ Lo H T LA Lo T
END OF ALGOL RUN #V3.0% . R : - SR e

0B/708/72 - GHONINGEN SCOPE 343 -SUM- 279 - 4704/ tosimiinn o s i il W3 e d i S 2l 20 i,
12.08¢ 3% VELOH3R ) . :
124084 39, VELOHSNRIS00s ~ - VELDHUYZEN .- B - ST
1208439 AL00L o
12:08¢4U0FILE ORENED===QUTPUI - - g
120843, Flu-_ OPENE Ym==i GO . . . S ' :
12008akbe -~ o B e B3 s el e S e L e e e L e
123000444160 .
12.08:09.CP 000,295 EFCe - g ciene s
12.08049.PP 0064711 SEC,.

B T

8n



. 090872= 25

AZ2458V .9, JACK ALANEN

A 2458V,5 JACKALANEN

"BEGIN' YINTEGERY 'ARRAY' E[1:10)} !INTEGER?'

1
2
3
4 rENDY
090872~ 25
*g
090872~ 25 . .
0
93456
83

El2)t=1t=1:

ti

YFCRY E[1]120 "WHILE' 110 *DOY 13i=z1s1}

PRINT(E[2))

. A 2458V.5 JACKALANEN,

A 2458V,5 JACKALANEN

1 25
93456
136

6%
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Long identifiers [2;2-10]

CDC ALGOL 60: Only the first 256 characters of an identifier are used.
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Labeled outer block [23;2-2T]

CDC ALGOL 60: The block or compound statement which defines the program

cannot be labeled.

MC ALGOL 60: The outermost block or compound statement can be labeled (See

section "Integer labels™).
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ALGOL =60 (300) - T e - UL s 7 08/0B/TZ2 - 126408 HRS - PAGE 1

Qo TESTIMBEGIN® “GOTOY TEST “E’ND"V L ml RS

FINIS GEN.BY EOK<CARD
ALGOL=~60 43,00 . el TEST. Tl . .l 0B/UB/T2. . 12.08.HRS.. .. .. PAGE 1.
e LINE B PROGRAM BEGING — o n . AMESSABE ) - ot e oo i | e e oo e i
L INE o O PROGRAS ENDS o AMESSAGE) tu - Cm
e LI NE S g 25 GOURCE DECK ENDS ~~* (MESSABE) - -~ -mtmm o -l B R T - o
LINE 0 . DECLARAIION MISSING FORus TEST o 7 .
' THE FOLLOWING CONTNOL CARD OPTIONS ARE ACTIVE Felox
DAZOR/TZ - GRONINGEN SCOPE 3¢3-SuUM-—279-— 24401472 —= S D o . R -
12. 08036, VELDR3S , N . e ) o )
12,0835 ,VELOHINRYS00, - -° - e R R : = S sl TR
124084350 ALGOL V o e e e
12,08, 35,FILE OPENED===0QUTPUT - Sl : : B e S
124054 30.FILE OPENED===LGO . S - o
la . Ob * Jq - 0 26 N - - _— . - . N e SO e T e i e - Y RO AST -
12.08.39,CP 000,027 SEC, , . o : .
12.98.39,PP  003.783 SEC. : T ERERR et : : :

44
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Arithmetic error conditions [23;2-19]

CDC ALGOL 60: There are automatic signals for irregularities in arithmetic
(overflow, underflow, division by zero, etc.). Unless the special procedureb
ARTHOFIW has been called, the object program terminates abnormally with the
message "ARITHMETIC OVERFLOW" when a machine arithmetic error condition

arises.

MC ALGOL 60: Exceptional arithmetic conditions are defined so that abnormal

termination of the object program is avoided. For example, a real arithmetic

628

expression (such as 3.2/0) which exceeds 10 is defined equal to the

largest X8 real number.



ALGOL =606 - (3.0} sl

00%0 MEEGIN® WPROCEDUREM PHINT-(X)SNREALM=X 320U TREAL(6 1+ X)352 =
WREALY AeBt
. TATz=BI=02005  PRINT(A®B) G- . S - -

IlENDlI

ALGOL=60 e

LINE -« 0o ool PROGRAM HEGINS < 7= =« (MESSAGE ) r +rmimmom vos + s Lo zi e+ e i - -
LINE 3 PROGRAN ENDS (MESSAGE ) 1

LINE 3 o-c .- SOURCE DECK ENDS:—  (MESSAGE) - - S o : : : ST Lk

THE FOLLOWING CONTROL CARD OPTIONS ARE ACTIVE = - Felgr o= S e

®  INFINIVE--eliiily oovdnrE i el s el e e = - SEE- _ = = -
END OF ALGOL RUnN  #V3.0¥%

UH/708772 - GRONINGEN SCOPE 303 SUM-—-279 -~ 24/01/472 -~ = SR e .
144464554 YELDHZ0 , . _
14246096, VELDH «NR9S00 ST i e _— -
140462500 ALLOL . S - - -
14,4657 FILE OPENED===QUTPUT - »_
14447.00,FILE OPENED===LGO . B i R <
14447024 . e 0 - < 13 e e _ e e el e e i e e SR —
Ta,47.02.L0604q E
laeuTa12.CP 000,235 BEC.
14.47012.PP 0104522 SEC. )

€360 —mn wovr s e X KRGO e o o i e e OB/ OB TR -1 G046 HRS - - e - n PAGE. 20 e e e ol L e

&
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00®8 MBEGIN® WOROCEDUREN PRINT 1X)3° MREALI-X3 OUTREAL-L6 ke X E——
HREALI - AgB§ -~ s i S v mn e i e e
At=Bi=t=2003 PRINT(A=8)3 - -
® NENDY . L. cs . -
FINIS GENGBY EOR=CARD ~ - ==

Fim e nIE L L OB OBATE Vel HRS - Foi.. PAGE- 1

Sl PROGRAM BEGINS - AMESSAGE) — toeeme e

LINE 0 ¥ D
LINE . 3 PROGRAM ENDS (MESSAGE) 1
LINE - - 30 2o o SOURCE DECK ENDS: -+ (MESSAGE) - -0 wiimt o o o e T i e AR
oo THE-FOLLOWING CONTWOL CAKD OPTIONS AKE ACTIVE - - FabloX — - oo ool e
+0.,0000000000600%+000 e i i e e e et
END OF ALGOL RUN #y3,0%
i
08/08/72 ORONINGEN SCOPE- 3.3 Sum 279  2as0l/72 - . ERRETHE
14.46,40.VELDH2Z
14.46,40, VELDHINRIS00,
14.66,40,ALGOL » ) )
1246641 JFILE OPENEY===QUTPUT - - -0 2 0 . S e e
14:46446FILE OPENED===LG0
l4a4be49s 0 135 - . ;
Taeub,49: L0 E . : s

1ot ,55.CP 0004237 $+Ce
Ta,a0,59,PF . 011.238 SEC.

44
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Tl i E _;_.-;..':.-_;"_:;:_;._:__-.ﬂ,05/05,.;72 e Ly RS it PAGE- | PRI

s 0090 MHEGIND MOROCEDUREM PRINTAXH 3 MREAL X QUTREALAG L+ X) 3522 A
S UPRIBI L0 e e e e i e -
. IIENOH - EEPE. .- - cal e - B - - .
: FINIS  GENGHY E0R=CARD -
ALGOL=60 (B Q) 1 i oS i XXALGOL. ~ - : 08/08272 1417 HBKS ‘ PAGE 1
LINE G PROGRES HEGING (MESSAGE) 2
LINE 2 PHOLRAM ERNDS HESSALED 1
LINE 27 LUSQUMGE DeUR ENDS (HESSALE) 1
LINE 2 . ARITHMETIC OVERFLOW OF NUMBER/EXPRESSION 2
THE FOLLOWING CONTROL CARD QRTIONS ARE ACTIVE FobeX
OR/0B772 OGRONINGEN SCOPE 343 Sum- 279 24701772 T - .
1aal7.37.VELOHLY
1417437 VELLH RISV,
14.17.37.ALG0L ) .
14e17039,F ILE OPENEQw==QuTPUT - - C T T -
1401742, FILE OPENED===LGO
l“.l".[.e. 0 3“ N - - PR o . .
ledd 7.42.CP 000.035 SEC.
14.17,42.PP 0034737 SFC.
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.. 090872= 47 ___ A 2458V.1 JACKALANEN = . i

A2458V,1,JACK ALANEN
® .

. 'BEGIN' 'REAL' A,B; A:=Bimw6003 PRINT(A#B)Y; | A e e
1 AtaBinw=600) PRINT(A#B);
2 PRINT(1/0)
3 YEND?

. 090872~ 12 _ _ A 2458V,1 JACKALANEN 2

. 17766461975141+629 +.6188692094765,,=616 *,1776646197514.,4629

090872~ 17 _ .. A 2458V,1 JVACKALANEN 3
0 5 25
59265 59265

53 84

LS
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Determination of types [2;2-12,2-20,2-21,2-28]

CDC ALGOL 60: Because integer numbers are represented the same as real

numbers, there is no integer to real conversion

For an arithmetic expression where the type cannot be determined at compile-

time, the type is assumed real. For example, in

integer 1; real A;

i:= 2 x (if i>0 then i else A);
the parenthesized expression is considered real.

For the special case of an integer base i and an exponent j which is a

positive integer variable, the result of i + j is real.

Both operands of an integer division operation (a:b) must be integer.



ALGOL =60 13600 it ow oennl ol et o entl 0 QBAUBATR - 1461 T HKS PAGE 1

009 WUEGIND MPROCEDURE® PHINTIX)3 MREALM™ X5 QUTREAL(BLeX) §-om= - init cn o
WINTEGER™ 15 M"REAL™ A3 [3=h3 AI=2.03% PRINT(L “DIV" A)
R nE Ny T
) FINIS GEN.BY EOR=CAwD

ALLOL-60 o 1340) D : - XXALGOL ~ - 08/08/T2 - 14s17 HKS . PAGE 1
LINE “omQouimns =i PROGRAM BEGINS - - - =" (MESSAGE) ~— - —oi v oo -l 1 - - -
LINE 2 PROGRAM ENDS (MESSAGE) 1
LINE 2 - SOUKCE DECK ENDS (MESSAGE ) . B 1 -
LINE 2 INCONSISTENT TYPES WITHIN EAPRESSION )
THE FOLLOWING CONTWOL CARD OPTIONS ARE ACTIVE FoliaX
\Ji
O
ORZ0B/72 OGRONINGEN SCOPE 303 SUM— 279 - 24701772 -l v o T e e - -
141658 VELDHIS
140160588 VELIH eNHOB DU g - w5 e S - - e i e e -
1001650, ALGOL . . . .
Yoo 17,00 FILE OPENED=-~=0UTPUT . o - R - -
lael 7406oFILE OPENED===_60
1ae17.uS, v alp - : : : R
16417.06.CP 000.04e SECs
14,17.00.PP 005234 SECe : - o : -



. 090872~ 22 ._.._ A 2458V.2 JACKALANEN

A2458V .2y JACK ‘ALANEN

'BEGIN' 'INTEGER?Y. 1} 'REAL' A3 11383 A1=2,0; PRINT(! 'DIv' A) . 'END'

..090872= 22 ___ A 2458V.,2 JACKALANEN . C . R,
+3 : -

090872~ 22 A 2458V,2 JACKALANEN 3
0 1 ‘25
52564 52564
34 67

09
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Input/output procedures [2;3-1 to 3-L6]

CDC ALGOL 60: The extensive input/output procedures are based upon the ACM
proposal [8]. The following program illustrates some of these and, at the
same time, shows how to change the common MC ALGOL 60 input/output proce-

dures (read, printtext, newpage, carriage, nlcr, print).

A printer line on the CDC holds 136 characters; there are 60 lines per
printer page. To locate the current printer position and line number, the

two respective CDC ALGOL 60 procedures could be:

"INTEGER" "PROCEDURE" PRINTPOS;
"BEGIN" "INTEGER" N;
SYSPARAM (61,1,N); PRINTPOS:= N
"END" .
3
"INTEGER" "PROCEDURE" LINE NUMBER;
"BEGIN" "INTEGER" N;
SYSPARAM (61,3,N); LINENUMBER:= N
"END" .
2
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Inen

ALGAL=AN

(3,n) 11/08/77 13.27 HRS

HREG TR
NRF AL MNDRACFNHPRFMOF AN I MEFGTEHWURE AL XS TNDT (A0« H(INB) 1, X)) $PFANS=XNEMDITS

NCOMUEMTN  DPOTMTTFXT PFPIACFN RY PRTNT: $

BORACFNHBFHPO TNT (Q) $HSTRIMGNG I HEFRINUHINTFARFRUNINPROCFDIIRFNE S
FORMAT (M (NUYSU) NG 2HDRACFOHQF M (D) IMPROCFNURFMNIN(G) 3
M EAHE FNGTH S TOUTE TST (4] oF o) "ENDUPRINT

WOROCFDHRFY DARF ISYSOARAM (A vael )t

UOROCEDLIRE S | TNF (M) SUVALUFM IR INTFGFRINS WRFGTMI
NINTFGFON TQYSRPARAMIAT « 4el) TSYSPARAM (K] o4y N+L ) IFNNULTNF S

HEOMUENTH  FENCTTION 8 CRE SYSRADAM(A]+Pe0) 2

HCOMMENTH TAQ TO POSTTTION Nt  SYSPARAM(A]42eN) 3

NINTFAFRUTIUREAL X IURAQNE FANMDATAR
DATALSNTOUF M IOEARRT st T FHNATAUNABHREATNN
XTZOFANIHTENY=0QQUTHENINA TAS =UF AL SEHUE| SFHOREGTNSLINF (1) TO0UTRFAL (A1 eX) ¢
HEMANE QF s T MDY F e
PARE S
PRIMT (I {(MSAME FYAMPI FC OF TNOUT/MITOHTy Yy ¢
LINF(2)1S Ti21nons  AUTREAL (A1 1001) SOHTRFEAL (AleT+2) 3
Yr==~12%4 45478 12000
OUTPUT (AL« (M7 0 =Q70 4R}, X) ISYSPARAM(AL 42 T) IPRINT (3 (nau)n) g
SYSPARAM (A14240) 3 OHTRFAL {A)eX) i OHNTRPUT (AL« (/" (NTEAT ON NFW LINEW)wuywn
| AU T N
FIMIS  GFN Y FOR=(CARN

(2,N) XXALGOL . 11/70R/272 13,727 HRS
LINE 0 POARRAM KFATNS (MESSANGF) 1
L TNE 29 PROGRAM FNAS (MFSSAGE) 1
LIMNF »>q SOURCFE DFCY FMDS {MESSARF) |
L INE 24 NOM=FORMAT STRING (MFSSAGE) ' 1
THE FOLLOWING COMTROL CARND OBTIONS ARE ACTIVE FeloX

CA1.000N0AN0NNN0NATLN00

D, 00000ANANPIANYSAND

+3,000000000000N KON " o o o o i
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Standard library procedures

CDC ALGOL 60: A program will be aborted with an error message when a
standard library procedure (sqrt, ln, etc.) is called with an illegal argu-

ment.



ALGOL =60 ~o " (360) -0 e R

e TRl T L OBAOBA TR el MRS . - PAGE 1

0p®® WEEGIN® “PROCEDUREM™ PRINT(X) 3 MREAL'™-X3 OUTREAL(BLIR}¥ - - - minfewoss oo
PRINT(SORT (~3))
WEND " - o PR ST - - -

FINIS GEN.BY EQWR=CARD
ALGOL =D &5 5 [y ) 75 Ebmin 5o L ST XK ALGOLS 2o CoaEMI R LB 0808772 16w16 MRS - ©OPAGE 1
L INE 570 gasEE 2n220 - PROGRAMEBEGINS =5 - (MESSAGE)- e e e -
LINE -2 PROGRAM ENDS {MESSAOLLE) 1
LINE - ~2 = -~ 50uyWCt DE(X ENDS CAMESSAGE) o e e el 1 -
-THE- FOLLOWING TONTHOL CARD OPTIONS ARk ACTIVE FeloX
SHUARE- ROGT ENROR ™ -l -
THIS ERROH OCCUWRED AFFEM LINE - 1 - IN XXALGOL- - -
THE GLOBAL VARIABLES ARE . .
UA«VALUE p0ud«l =34 00000000VLVUIT+000
uv 000000 - =3,000000000000U"+000
LASTUSED 012541 VU0Y 0Ul335% vuul 0l2aes _
I THE BLOCK ENTExEL Al LINE U IN XXALGOL . o .
THE LOCAL VARIABLES ARE o4 ‘ ) ] §
000004 012470 T747 716474 4000 Gl2abb: o -oc -~ o oo o wlem eTaz AU L s
THIS BLOCK -waS CALLED FHOM LINE 0 IN ALGORUN - oo T T -
0R/0DB/72 GRONINGEN SCOFE 3.3 SUM - 279 -26/01/72 L B . — =
14.16,33.VELDHIU ’
T4 e 165330 VELDH 8 NRGG (D0 i == o —orm o o m omieeioeees ooimnn  de comeeie e t 4 e e i

14.16.33.AL00L. :

196 10,00FILE OPENED===0UTPUT -
1441062 FILE OPENEDw==( 0
14aln6d, : 0 129
lasin 43,060

la.lt.94.CP 000.247 SEC.
laslbaun PP V06,495 SFC.

9
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g0e% MREGIN® YPROCEDUREY- PRINT-(X} 5 MREAL™-X3 CGUTREAL (61+X) 5

PRlNT(LN(O)J
nENDE [ B R e P
® FINIS GEN-BY EON‘CARD .

XXALGO

ALLOL =60
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THE GLOBAL VARIABLES ARE oo - s R - - s T
UAeVAaLUe 000341 Qu0d QuoLuo UOUU 000000
uv 000¢00 0000 DVO0GO G000 000VDO - e -
LASTUSED Gldbe] 000¢ vuldss el O0l2oene
IN FHE ﬂLOCR EnTrwky AT LINE U IN XXALGOL
THE LOCAL VARIAWLES ARE
000006 012470 7747 776“7& 4000 012464 -
THIS HLOCK wAS CALLED FROM LINE - 0 IN ALGORUN o ~ --
08/0R/72_ GRONINGEN SCOPF 3.3 SUM - 279 2s/01/72 : ERERE
l14e17.24.VELDRLW - : .
1ol 1a24  VELIIH s WRY=00, - - o . . SR e e it

14417.20.ALGOL : : : : :
14,1725 FILE OPENED~===0UTPUT - e e s el e e ¢ el T Tl T tyD s D T i T S e e e
ool 727 oF ILE OPENED=~==LGO

1451 7.28. [ SO e SRR e G e e e D T e e D el
14017223 LG0 ] ‘ )

14.17.33.CF 000.246 SFCe - - Gl - S

16417.33.PP | 001201 SECe -

1

99



L.090872- 23 . A 24%8Vv,3 JACKALANEN

A2458V,3,JACK ALANEN
YBEGIN' PRINT(SQRT{«3)); . PRINT(LN(D)) 'END!

A 2458V,3 JACKALANEN

090872~ 23 ...
=.1776646197514,+629

+0

090872« 23 . A 2458V,3 JACKALANEN
25
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.
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CDC ALGOL 60: Compiler diagnostics consist of error descriptions
("DECLARATION MISSING FOR ... <identifier>", "END'S MISSING", "EXCESSIVE
NUMBER OF UNIQUE IDENTIFIERS", etc.) printed following the source listing.

The line count of the source card in error is included.
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Job control cards [2;6-1]

Because of the numerous options available in CDC ALGOL 60 and of the
generality of the CDC operating system, there are many possible control

cards for running a job. The following are the minimal required:

Identification card
JOB card
ALGOL card

-
.

Load-and-go card

End-of-record card

Source program cards

End-of-record card

Y

May be both omitted.
Input data cards

End-of-file card

O 0 N O T oW N

The format for the first card is yet to be determined by SARA. Cards

2,3, and 4 in the simplest situation are:

Col. 123456

<Your name>,
ALGOL.
LGO.

An end-of-record card consists of a T-8-9 multipunch in columm 1. An end-

of-file card consists of a 6-7-8-~9 multipunch in column 1.
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Version Lt of CDC ALGOL 60

We have described version 3 of the CDC ALGOL 60 system. However, in
the first quarter of 1973, CDC will release a version 4. Most programs
written in version 3 of CDC ALGOL 60 will also run under the version k
compiler. But version 4 will not handle segmentation* which is available in
version 3, and version 4 will use improved source code debugging statements.

There is no manual available for version L4 CDC ALGOL 60 yet.

The main important new feature of version 4 is that FORTRAN library
subroutines can be called and executed within the ALGOL program. Thus the
enormous CDC FORTRAN library of subroutines will become directly accessible

to the ALGOL programmer.

* .. . . .
An overlay facility will, however, be avallable.
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