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1 .  INTRODUCTION

1 . 1 .  G E N E R A L

This  manua l  desc t ibes  the  ALGOL language fo r  the  UNiVAC 1108 Sys tern .  The bas is
fo r  th is  language is  the  "Rev ised Repor t  on  the  A lgor i thmic  Lar tguage,  ALGOL 60"
(Communica t ions  o f  the  ACM,  Vo l .  6 ,  January  7963,  1 -17) .  Th is  imp lementa t ion  o f
ALGOL is  very  c lose  to  tha t  o f  the  repor t ,  I t s  o t le  s ign i f i can t  omiss ion  is  the  omis-
s ion  o f  dynamic  own ar rays .  Some o f  i t s  more  s ign i f i can t  add i t ions  inc lude th ree  new
data  types  (STRING,  COMPLEX,  REAL 2) ,  and de fau l t  dec la ra t ions ,  Prov is ion  is
made fo r  inc lus ion  o f  p rocedures  wr i t ten  in  assembly  language or  FORTRAN V.

Th is  manua l  i s  in tended as  an  in t roduc t ion  to  ALCOL 60 and as  a  re fe rence manua l
in  the  use  o f  UNIVAC 1108 ALGOL and is  no t  in tended as  an  exhaust ive ,  se l f -con ta ined
desc t ip t ion  o f  ALCOL 60.  The tex t  cons is ts  p r inc ipa l l y  o f  de f in i t ions  and ru les  fo r
wr i t ing  ALGOL programs,  examples  o f  these ru les ,  and some sample  programs '

A se t  o f  append ices  inc ludes  spec ia l  sec t ions
1108 ALGOL syntax  in  char t  fo rm,  and sample
l ib ra ry  p rocedures ,  and d iagnos t ic  messages.

1 . 2 .  T H E  A L G O L  C O M P I L E R

on f i le -hand l in  g  p rocedures ,  UNIVAC
ALGOL prograrns ;  l i s ts  o f  bas ic  symbols ,

The ALGOL compi le r  i s  a  p rogram wh ich  accepts  s ta tements  expressed in  ALGOL and
produces  p lograms fo r  the  UNIVAC 1108 Sys tem.

An ALGOL program is  a  sequence o f  s ta tements  wr i t ten  in  ALGOL language.  These

are  t rans la ted  by  the  compi le r  in to  the  language o f  the  computer :  mach ine  language.

T h e A L G o L s t a t e m e n t S a r e c a l 1 e d t h e s o u l c e c o d e , a n d t h e t . a n s l i G - d s t a t e r r r e n t s a r e
ca l led  the  ob jec t  code,  The cornp i le r  i t se l f  i s  a  p tog tam wr i t ten  in  mach ine  language

and is  ca l led  the  UNIVAC 1108 ALGoL 60 Compi le r .  Whi le  t rans la t ing  the  ALGOL
sta temerr ts ,  the  cornp i le r  looks  fo r  e r ro ts  in  sy l tax  ( tha t  i s ,  fo r  e r to rs  in  the  fo rms o t

cons t ruc t ion  o f  s ta tements ) .

The compi le r  opera tes  in  two passes .  The f i rs t  pass  scans  the  s ta tements  and does

about  95  percent  o f  the  wotk  requ i ted  to  p roduce the  f ina l  ob jec t  code.  The second

pass  goes  in to  opera t ion  immedia te ly  a f te r  a l l  the  s ta tements  have been scanned;  i t

comple tes  the  remain ing  de ta i l s  o f  p toduc ing  the  ob jec t  code.  Upoo success fu l

compi la t ion ,  the  ob jec t  code can be  tead in to  the  main  s to tage and executed ,  Ac t iv i -

t ies that occur during compilation are sometimes referred to u. 993419ji99 activit ies;

fo r  ins tance,  compi le - t ime d iagnos t ics .  The execut ion  phase is  te fe r red  to  as  run-

t ime.
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1.3 .  ALGOL 60 AND UNIVAC 1108 ALGOL

There  are  severa l  d i f fe rences  be tween ALGOL 60 as  de l ined in  the  rev ised repot t

a n d l l 0 8 A L G o L 6 0 . I n t h a t A L G o L i s i n t e n d e d a S a s t a n d a t d l a n g u a g e a n d c o m -
pat ib i l i t y  o f  p rograms between mach ines  is  becoming more  and more  impor tan t '  those

d i f fe rences  must  be  exp l i c i t l y  po in ted  ou t .  They  fa l l  in to  two c lasses :  ex tens ions

to  ALGoL 60 and de f in i t ion  o f  th ings  le f t  undef ined by  the  repor t ;  mod i f i ca t ions  or

omiss ion  o f  ALGOL 60 en t i t ies .

1 . 3 . 1 .  E x t e n s i o n s  t o  A L G O L  6 0

Extens ions  to  ALGOL 60 inc lude the  fo l low ing :

r  STRING and STRING ARRAY var iab les  enhance the  va lue  o f  ALGOL as  a  da ta

process ing  Ianguage.

I  New ar i thmet ic  types  COMPLEX and REAL 2  enhance the  va lue  o f  ALGOL to

s  c len t l l l c  users .

X0R,  an  add i t iona l  Boo lean opeta to t  i s  p rov ided.

E X T E R N A L  P R O C E D U R E  d e c l a t a t i o n s  a r e  p r o v i d e d  f o r  c o n v e n i e n c e  i n  p r o -

gramding  la rge  prob lems and fo r  bu i ld ing  l ib ra r ies .

I /O and o ther  l ib ra ry  p rocedutes  are  prov ided and,  re la ted  to  them,  a re  the

FORMAT and L  IST dec la ra t ions .

A compact  fo rm fo r  GO TO and FOR s ta tements  i s  a l lowed '

Var iab les  are  g iven va lues  o f  zero  or  b lank  a t  the  en t ta r ice  to  a  b lock ;  thus

in i t ia l i za t io [  s ta tements  r leed no t  be  made.

The cont ro l led  var iab le  o f  a  FOR s ta tement  has  a  de f ined va lue  when the

s ta tement  i s  te rmina ted  by  exhaust ion  o f  the  FOR l i s t '

r  The OTHERWISE dec la ra t ion  or  dec la ra t ion  by  de fau l t  i s  p rov ided '

r  The var iab les  in  a  mu l t ip le  ass ignment  s ta temet l t  need no t  be  the  same tyPe '

I  Arguments  o f  type  COMPLEX and REAL 2  are  Permi t ted  fo r  va t ious  s tandard

func t ions .

1 .3 .2 .  Dev ia t ions  f ro rn  ALGOL 60

Because o f  hardware  requ i re rnents ,  iden t i f ie rs  a re  un ique on ly  to  the i r  f i r s t

twe lve  charac ters  and may conta io  no  b lanks ;  numbers  may conta in  no  b lanks '

and cer ta in  bas ic  symbols  a re  reserved ident i f ie rs  (see Append ix  A) '

OWN ar rays  a ie  no t  dynamic .

Numer ic  labe ls  a te  no t  a l loweo.

The comma is  the  on ly  parameter  de l im i te r  a l lowed in  a  p locedure  ca l l '

A  LOCAL dec la ra t ion  is  requ i red  to  teso lve  a l l  fo rward  re fe rences  to  ident i f ie rs '

I  An  in teger  ra ised  to  an  in tege i  power  a lways  produces  a  REAL va lue '
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r A11 the Iormal parameters of a procedure must be specified and must agree in

type with the actual parametels.

These and other restrictions are covered in more detail in later sections of this
m anua l .

1 .4 .  LANGUAGE CONVENTIONS

ALGOL is described ilt terms of three languages in this manual: reference, publi-

cation, and hardware language,

The teference language is that which defines ALGOL in the ALGOL 60 Revised
Repor t .  I t  i s  computer  independent  and u t i l i zes  the  bas ic  ALGOL symbols  to
def ine  the  language syn tax  and semant ics .  Throughout  the  tex t ,  bu t  sPar ing ly ,  the
syntax  o f  1108 ALGOL is  descr ibed in  te r rns  o f  th is  re fe rence language.

Example :

( ident i f ie r )  : :=  < le t te !> , /  (  iden t i f ie r  )  <  le t te r  >  , /  < ident i f ie !>  (d ig i t )

(Read :  :=  as  ' i s '  and  , /  as  'o r ' )

Th is  says  tha t  an  <  ident i f ie r )  i s  e i ther  a  < le t te .>  o r  an  < ident i f ie t>  fo l lowed

by a  < le t te r>  or  an  { ident i f ie r }  fo l lowed by  a  ad ig i t> '  Fur ther  d iscuss ion  o f

ident i f ie rs  i s  found in  2 .2 .

While having the advantage of compactness aod precision, the formalism is not

su i tab le  as  an  in t roduc t ion  to  ALGOL and so  has  been used on ly  as  a  summary  a id .

Except for the formal definit ions of the reference language, the hardware language
(the language acceptable to the UNIVAC 1108) has been used throughout the text.
All basic symbols which appeat in the text, as well as al1 examples, are written in

upper case letters. This is the form in which they appear in the hatdware language.

For  pub l i ca t ion  purposes ,  the  bo ld face  type  de l ineates  the  bas ic  UNIVAC 1108

ALGOL symbols .  T rans l i te ra t ion  ru les  fo r  bas ic  symbols  a te  g iven in  Append ix  A .

Statemerts may be separated from each other by eithet the semicolon or the dollar

s ign .  Because o f  keypunch l im i ta t ions ,  the  $  i s  commonly  accepted  and has  been

used in  a l l  examples  th roughout  th is  manua l .

The following symbols are considered equivalent:
"  i s  equ iva len t  to :  (co lon)
= is equivaleflt to := (replacement operato!)


