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Chapter 2 

ELEMENTS 

2.1 Introduction 

A programideclaration written In JOVIAL consists# basically# of 
statements an.o declarations, The statements specify t^e 
computations to be performed with arbitrarily named data, 
Simple I statements can be grouped together into 
compound!statements in order to help in specifying the order of 
computations, Among the declarations are dataideclaretions and 
processtngideciaratlons, The data:declarations name and describe 
the data on which the program is to operate# including inputs# 
Intermediate results# and final results, The 
Processingjdeclarations generally contain statements and other 
declarations. They specify computations# but they differ from 
statements in that the computations must be performed only when 
the particular processingideclaration is specifically invoked by 
name, In addition to statements and declarations# there are 
directives which serve various purposes, They designate 
externally defined names the compiler Is expected to recognize, 
they control selective compilation of various statements and 
declarations# and they provide information the compiler needs in 
order to optimize the object code. The statements, declarations# 
and directives are composed of symbols# which are the words of 
the JOVIAL language, These symbols are, in turn, composed of tne 
signs that constitute tne JOVIAL alphabet, 

,1 The general order in which the elements of a 
program»declaration are introduced in the preceding 
paragraph represents the general order in which one looks up 
definitions when trying to clear UP a question, Tne 
definitions in this manual are introduced, however# in the 
opposite order. Such arrangements lead to complaints that 
one must "read the book backwards," This comment arises 
from the process of looking UP a form in the table of 
contents# turning then to the late chapter where it is 
defined in terms of earlier defined forms, These, more 
elementary, forms are then found# via the table of contents# 
in an earlier chapter, And so fortn, Nevertheless# the 
document is arranged for the use of a reader rather than for 
reference. Difficult as this may be for reference use, the 
opposite arrangement is much more difficult for a reader, 

,2 An index^glossary is included which facilitates 
reference, The index«glossary answers many questions 
directly, In other cases# it references syntax equations 
and sections by number, 

2.2 Spaces and Spaces 

Section x.x.x 
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It is important to distinguish between a space, an element of 
JOVIAL, and a space, an element of our descriptive language, 
JOVIAL is written using symbols, the words of the language, The 
symbols are composed of signs, the elements of the JOVIAL 
alphabet, In general, symbols do not contain spaces, The 
exceptions are pointed out in Section 2,5,2, with respect to 
comment, and in Section 2,8,2, with respect to 
character{constraints, In general, symbols are separated by 
spaces, Again the exceptions are noted in Section 2,10} however, 
these exceptions are permissive? i,e,, it is always correct to 
put spaces between symbols, 

,1 The following example is wrong? 

PLXMPY (  1. 37b, 75, 5 ,, 7,3 J REAL, 
IMAG )  ? 

,2 The following examples are right? 

a, BEGIN i, 3, +5, - 7 END 

b, SLIPLXMPYC1,375,-,75,b f,7,3:PEAL fIMAG)1 

c, SL ? PLXMPY ( 1.375 ,  - ,75 , 5, , 7,3 ? 
REAL ,  IMAG ) J 

,3 In defining and explaining signs and symbols, any spaces 
included in the metalanguage formulas are not meant to be 
included in the definition, The phrase "string of" implies 
that there are to be no spaces between the elements strung 
together, Similarly, phrases such as "followed by", 
"enclosed in", and "separated by", imply that there are to 
be no spaces between the elements concerned, This is the 
situation (except where explicitly stated to be different) 
in this chapter, Chapter 2, In Chapter 3 and beyond, the 
opposite view is maintained with respect to these phrases, 

2,3 Signs, Elements of the JOVIAL Alphabet 

(equ!97) 

letter 
sign •• s  numeral 

mark 

Section x,> 
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( e q u 1 3 4 )  

A  
B  
C  
D  
E  
F  
G  
H  
I  
J  
K  
L  

l e t t e r  J  s  =  M  
N  
0  
P  
Q  
P  
S  
T  
U  
V  
w  
X  
Y  
z 

( e q u  1 5 6 )  

0  
1  
2 
3  

numeral  4  
5  
6 
7  
6  
9  
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( e o u i 4 4 )  

+  p l u s : s i g n  
m i n u s j s i g n  

#  a s t r e r i s K  
/  s l a s h  
\  b a c k : s l a s n  
&  a m p e r s a n d  
>  g r e a t e r s t n a n s s i g n  
<  l e s s : t h a n : s i g n  
a  e q u a l s t s i g n  
@  a t s s i g n  

m a r k  : »  =  ,  d e c i m a l j p o i n t  
t  c o l o n  
,  c o m m a  
i  s e m i c o l o n  

s p a c e  
(  l e f t s p a r e n t h e s i s ,  p a r e n t h e s i s  
)  r i g h t i p a r e n t h e s l s ,  p a r e n t h e s i s  
C  l e f t i b a c k e t ,  b r a c k e t  
]  r i g h t s b r a c k e t f  b r a c k e t  
*  p r i m e  
»  q u o t a t i o n i m a r k  
$  d o l l a r s s i q n  
1  e x c l a m a t i o n  *  p o i n t  

f l  S i g n  m e a n s  a  l e t t e r #  a  n u m e r a l  o r  a  m a r k ,  L e t t e r  m e a n s  
o n e  o f  t h e  2 6  l e t t e r s  o f  t h e  E n g l i s h  a l p h a b e t ,  w r i t t e n  i n  
t h e  f o r m  o f  a  r o m a n  c a p i t a l .  N u m e r a l  m e a n s  o n e  o f  t h e  t e n  
a r a h i c  n u m e r a l s ?  0 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8  o r  9 ,  ( T h e  s l a s h  
t h r o u g h  t h e  z e r o  i s  o n l y  f o r  t h e  p u r p o s e  o f  d i s t i n g u i s h i n g  
i t  f r o m  t h e  l e t t e r  0  i n  d e f i n i t i o n s  a n d  e x a m p l e s  o f  . J O V I A L , )  
S i g n ,  l e t t e r ,  a n d  n u m e r a l  a r e  d e f i n e d  m o r e  f o r m a l l y  b y  m e a n s  
o f  t h e  s y n t a x  e q u a t i o n s  i n  t h e  b o x e s  a t  t h e  h e a d  o f  t h i s  
s e c t i o n ,  M a r k  i s  m o s t  e a s i l y  d e f i n e d  b y  t h e  f o r m a l  m e a n s  o f  
t h e  s y n t a x  e q u a t i o n  i n  t h e  b o x  a b o v e .  T h e  b o x  a b o v e  a l s o  
c o n t a i n s  a  m e t a l i n g u i s t i c  t e r m  a s s o c i a t e d  w i t h  e a c h  m a r k ;  
t h i s  s e r v e s  t o  d e f i n e  t h e s e  t e r m s ,  

2 , 4  S y m b o l s ,  T h e  w o r d s  o f  J O V I A L  

S e c t i o n  x . >  
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p r i m i t i v e  
j  d e o g r a m  
n a m e  
l e t t e r { c o n t r o l j v a r i a b l e  

s y m b o l  s : =  a b b r e v i a t i o n  
n u m b e r  
c o n s t a n t  
c o m m e n t  
d i r e c t i v e j K e y  
s t a t u s  

,  i  T h e  s y m b o l s  o r  w o r d s  o f  t h e  J O V I A L  l a n g u a g e  a r e  c o m p o s e d  
o f  s t r i n g s  o f  s i g n s ,  I n  s o m e  c a s e s  a  s i n g l e  s i g n ,  M o s t  
s y m b o l s  d o  n o t  c o n t a i n  s p a c e s .  I n  f a c t ,  s p a c e s  s e r v e  t o  
s e p a r a t e  s y m b o l s  f r o m  o n e  a n o t h e r ,  

2 , 5  PRIMITIVE ,  I d e o g r a m ,  D i r e c t i v e i K e y ,  C o m m e n t  

S e c t i o n  x , x , x  
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(equ17 8) 

primitive .*: = 

ABS 
ALL 
ALT 
AND 
BEGIN 
FIT 
BLOCK 
BY 
BYTE 
DEF 
DEFINE 
DIRECT 
DSIZE 
ELSE 
END 
ENTER 
EQV 
EXIT 
FOR 
FORM 
FORMAT 
FRAC 
GOTO 
IF 
IN 
INT 
ISIZE 
ITEM 
JOVIAL 
LOC 
NAME 

NENT 
NOT 
NULL 
NWDSEN 
OR 
OVERLAY 
PROC 
PROGRAM 
REF 
REMQUQ 
RESERVE 
RETURN 
SHIFT 
SIG 
SIGNED 
SIGNUM 
SIZE 
STATUS 
STOP 
SWITCH 
TABLE 
TEST 
THEN 
TYPE 
UNTIL 
WHILE 
XOR 
XRAD 
ZAP 

section x,» 
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i d e o g r a m  u *  < >  

(  
)  
t  
3  
&  
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Cequ64) 

iCOMPOOL 
{SKIP 
{BEGIN 
{END 
{TRACE 
{COPY 
{ABNORMAL 
{SETS 

directivefKey SJS {USES 
{POINTER 
{ORDER 
{RECURSIVE 
{TIME 
{SPACE 
{LINKAGE 
•INTERFERENCE 
{FREQUENCY 

(equ32) 

coirment {{= " character " 

Cequ25) 

sign 
character ?:= 

systemidependenticharacter 

,1 Primitives may he considered the key words of the JOVIAL 
languaqe, They are generally used to give the primary 
meaning of a statement or declaration# although some are 
used for second purposes, ideograms are generally used as 
arithmetic!operators# as relational?operators, and for 
purooses such as Grouping# separating# and terminating, 
Directiveikeys are used to state the primary meanings of 
oirectives. Comments can be used to annotate a 
program{declaration? explaining to readers (and often the 
original programmer) what is going on, 

,2 Notice that a comment is delimited by quotationjmarks, 
Therefore# spaces are permitted within a comment# but a 

Section x,^ 
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quotationjmark is not permitted within a comment, Also, a 
semicolon is not permitted within a comment, The reason for 
this i.s to nermit some recovery in case a delimiting 
quotationimark is left off a comment. If the comment were 
not then terminated by the next semicolon, the entire 
remainder of the programtdeclaration would be turned inside 
outi the comments being interchanged with the statements and 
declarations, Even with this rule, failure to terminate a 
comment can lead to disaster, If an END is swallowed UP# 
the entire program structure can be disarrayed, 

,3 the systemsdependenticharacters that can be included in 
comments (and other structures) are simply those characters, 
other than JOVIAL signs, that the particular system and 
compiler can read and write, 

,4 Notice that primitives, ideograms, and directivejxeys do 
not contain spaces, Spaces are significant in a 
programjdeciarationj usually in that they separate symbols. 
Comments# on the other hand, may contain spaces, This 
permits easier reading and writing of the commentary. The 
quotationjmarks delimiting the comment provide the necessary 
grouping so that the spaces do not cause trouble. 

, PxF[23 sC 

,DefSyn[Monospace]=M| ,DefSyn[Slant]= Sj ,DefSyn[BoldFacel=Bj 
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7 , 6  A b b r e v i a t i o n /  L e t t e r { C o n t r o l { V a r i a b l e ,  N a m e  

( e q u i  J  

a b b r e v i a t i o n  • =  l e t t e r  

C e a u i 3 5 )  

l e t t e r { c o n t r o l { v a r i a b l e  { { =  l e t t e r  

( e q u i 4 5 )  

l e t t e r  
n a m e  l e t t e r  n u m e r a l  

s s 

, i  A b b r e v i a t i o n s  a r e  s o e c i f i c  l e t t e r s  h a v i n g  s p e c i f i c  
m e a n i n g s  i n  s p e c i f i c  c o n t e x t s ,  u s u a l l y  d a t a * d e c l a r a t i o n s ,  
i n e  s n e c i f i c  u s e s  a r e  d o c u m e n t e d  l a t e r  o n  w i t h o u t ,  u s u a l l y ,  
c a l l i n g  t h e  l e t t e r  a n  a b b r e v i a t i o n ,  

, 2  T h e  l e t t e r { c o n t r o l { V a r i a b l e  i s  a  s p e c i a l  v a r i a b l e  h a v i n g  
m e a n i n g  o n l y  w i t h i n  a  l o o p { s t a t e m e n t  a n d  p a s s i n g  o u t  o f  
e x i s t e n c e  w h e n  t h e  l o o p i s t a t e m e n t  i s  n o t  b e i n g  e x e c u t e d ,  I t  
i s  e x p l a i n e d  m o r e  f u l l y  i n  c o n n e c t i o n  w i t h  e x p l a n a t i o n  o f  
t h e  l o o p { s t a t e m e n t ,  

, 3  R e g a r d l e s s  o f  t h e  s y n t a x  i n  t h e  b o x  a b o v e ,  a  n a m e  m u s t  
n o t  b e  t h e  s a m e  a s  a n y  p r i m i t i v e ,  N o t i c e  t h a t  a  n a m e  m u s t  
i n c l u d e  a t  l e a s t  t w o  s i g n s ,  T h e  u s e  o f  t h e  d o l l a r { s l g n  i s  
s y s t e m  d e p e n d e n t .  T h a t  i s ,  i t  p r o v i d e s  a  m e a n s  w h e r e b y  a  
n a m e  c a n  b e  d e s i g n a t e d  t o  h a v e  s o m e  s p e c i a l  m e a n i n g  i n  
r e l a t i o n  t o  t h e  s y s t e m  i n  w h i c h  t h e  c o m p i l e r  i s  e m b e d d e d ,  
S u c h  s p e c i a l  m e a n i n g s  a r e  o u t s i d e  t h e  s c o p e  o f  t h i s  m a n u a l ,  
h o w e v e r ,  a n d  n a m e s  c o n t a i n i n g  d o ! i a r : s i g n s  a r e  c o n s i d e r e d  
t h e  s a m e  a s  o t h e r  n a m e s  h e r e i n ,  N a m e s  d o  n o t  c o n t a i n  
s o a c e s ,  A n  e m b e d d e d  s p a c e  w o u l d  c h a n g e  a  n a m e  i n t o  t w o  
n a m e s  o r  o t h e r  s y m b o l s ,  

2 , 7  N u m b e r ,  C o n s t a n t ,  S t a t u s  

S e c t i o n  x , x , x  
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(eou!54) 

number ::= numeral 

Cequ39) 

constant:formula ::= 
numericsconstant 
pattern{constant 
character:constant 

Cequ2&) 

character{constant count f character 

C equ47) 

count number 

C eou 157 ) 

numericsconstant = 

JOVIAL ^ 

Inteqer sconstant 
f ixediconstant 
floatingsconstant 
status s constant 
qualified;status{constant 

Cequ2223 

status:constant ::= VC status ) 

Section x,> 
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s t a t u s i  l i s t i n a m e  
i t e m t n a m e  

q u a l i f i e d ! s t a t u s { c o n s t a n t  J S =  V (  t a b i e i n a m e  
s  s t a t u s  )  

p r o c e d u r e  { n a m e  

a l t e r n a t e j e n t r a n c e s  n a m e  

C  e  q  u  2  2 1 )  

p r i m i t i v e  
s t a t u s  i s  =  n a m e  

l e t t e r  

, 1  T h e  a b o v e  d e f i n i t i o n s  a r e  o b v i o u s l y  n o t  c o m p l e t e #  I n  
t h a t  s e v e r a l  k i n d s  o f  c o n s t a n t s  m e n t i o n e d  i n  t h e  b o x  a r e  n o t  
y e t  d e f i n e d , ,  T h i s  d i s c u s s i o n  i s  m a i n l y  c o n c e r n e d  w i t h  t h e  
u s e  o f  s p a c e s  t o g e t h e r  w i t h  n u m b e r s #  c o n s t a n t s #  a n d  s t a t u s e s  
a s  s y m b o l s #  

, 2  A  n u m b e r  i s  a  s t r i n g  o f  n u m e r a l s #  w i t h o u t  s p a c e s ,  i n  
s o m e  p l a c e s ,  a  n u m b e r  c a n  s t a n d  a l o n e  a s  a  c o n s t a n t ,  I n  
o t h e r  p l a c e s #  p a r t i c u l a r l y  d a t a i d e c i a r a t i o n s #  i t  s t a n d s  
a l o n e  a s  a  s y m b o l  b u t  i s  n o t  c o n s i d e r e d  a  c o n s t a n t ,  I n  y e t  
o t h e r  p l a c e s #  a  n u m b e r  i s  p a r t  o f  a n o t h e r  s y m b o l ,  A  c a s e  i n  
p o i n t  i s  t h e  c h a r a c t e r { c o n s t a n t #  d e f i n e d  a b o v e ,  T h e  
o p t i o n a l  c o u n t  I n  a  c h a r a c t e r { c o n s t a n t  I s  a  n u m b e r ,  ( I n  
s e v e r a l  p l a c e s #  n u m b e r s  o r  o t h e r  c o n s t r u c t s  a r e  g i v e n  n e w  
n a m e s  r e m i n i s c e n t  o f  t h e i r  u s e s  i n  t h o s e  p l a c e s , )  

, 3  A  c h a r a c t e r { C o n s t a n t  i s  a  s y m b o l ,  I f  i t  b e g i n s  w i t h  a  
c o u n t #  t h e r e  m u s t  b e  n o  s p a c e s  b e t w e e n  t h e  c o u n t  a n d  t h e  
f i r s t  p r i m e .  B e t w e e n  t h e  p r i m e s #  t h e  s t r i n g  o f  c h a r a c t e r s  
m a y  i n c l u d e  s p a c e s #  b u t  t h e s e  s p a c e s  a r e  s i g n i f i c a n t ,  T h e y  
r e p r e s e n t  p a r t  o f  t h e  v a l u e  r e p r e s e n t e d  b y  t h e  
c h a r a c t e r { c o n s t a n t ,  ( T h e r e  a r e  r e s t r i c t i o n s  o n  t h e  
c h a r a c t e r s  p e r m i t t e d  i n  a  c h a r a c t e r { c o n s t a n t #  d i s c u s s e d  i n  
S e c t i o n  2 , 8 , 2 ) ,  i n  a  s t a t u s { c o n s t a n t  a n d  a  
q u a l i f i e d j s t a t u s ; c o n s t a n t #  t h e  l e f t t p a r e n t h e s l s #  t h e  n a m e #  
t h e  c o l o n #  t h e  s t a t u s #  a n d  t h e  r i g h t { p a r e n t h e s i s  a r e  a l l  
s y m b o l s ,  S p a c e s  a r e  p e r m i t t e d  b e t w e e n  t h e s e  e l e m e n t s #  b u t  
n o t  w i t h i n  t h e  n a m e  o r  t h e  s t a t u s .  S p a c e  i s  n o t  p e m i t t e d  
b e t w e e n  v  a n d  t h e  l e f t { p a r e n t h e s i s *  A l l  o t h e r  c o n s t a n t s  a r e  
s y m b o l s #  n o t  c o n t a i n i n g  s p a c e s ,  

S e c t i o n  x , x , x  
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2 , 8  C o n s t a n t s  a n d  V a l u e s  

C e q u 3 9 )  

n u m e r i c s c o n s t a n t .  
c o n s t a n t : f o r m u l a  t :  =  p a t t e r n t c o n s t a n t  

c n a r a c t e r ; c o n s t a n t  

C e o u 2 6 )  

c h a r a c t e r i c o n s t a n t  } }  =  c o u n t  *  c h a r a c t e r  

C e q u 4 7 )  

c o u n t  s s =  n u m b e r  

, 1  C h a r a c t e r { c o n s t a n t s  a r e  t h e  d i r e c t  m e a n s  o f  r e p r e s e n t i n g  
c h a r a c t e r  v a l u e s  t o  b e  m a n i p u l a t e d  b y  a  p r o g r a m ,  
( C h a r a c t e r : v a r i a b l e s  a n d  c h a r a c t e r  J  f o r m u l a s  a r e  i n d i r e c t  
m e a n s . )  T h e  c h a r a c t e r s  a c c e p t a b l e  a s  c h a r a c t e r  v a l u e s  a r e  
w h a t e v e r  t h e  s y s t e m  w i l l  a c c e p t  f r o m  a m o n g  t h o s e  g i v e n  i n  
t h e  b o d y  o f  F i g u r e  2 * 1 ,  A t  l e a s t  t h e  5 9  J O V I A L  s i g n s  m u s t  
b e  a c c e p t e d .  C o m p a r i s o n  o f  F i g u r e  2 - 1  w i t h  S e c t i o n  2  o f  
U S A S  X 3 , 4 * 1 9 6 8 #  " U S A  S t a n d a r d  C o d e  f o r  I n f o r m a t i o n  
I n t e r c h a n g e " #  s h o w s  t h e  g r a p h i c  c h a r a c t e r s  i n  i d e n t i c a l  
p o s i t i o n s  i n  t h e  t w o  t a b l e s .  F i g u r e  2 - 1  i n c l u d e s  e i g h t  
a d d i t i o n a l  c o l u m n s  p r e s e n t l y  u n d e r  c o n s i d e r a t i o n  b y  
s t a n d a r d i z a t i o n  b o d i e s ,  T h e  p o s i t i o n s  o f  t h e  c h a r a c t e r s  i n  
t h e  t a b l e  a r e  t h e  o n l y  c o r r e s p o n d e n c e .  T h i s  m a n u a l  d o e s  n o t  
r e q u i r e  t h a t  i n t e r n a l  r e p r e s e n t a t i o n  b e  i n  a c c o r d a n c e  w i t h  
U S A S  X 3 , 4 - 1 9 6 8 ,  I t #  h o w e v e r #  J O V I A L  p r o g r a m s  d e c l a r a t i o n s  
g e n e r a t e  m e s s a g e s  f o r  t r a n s m i s s i o n  t o  o t h e r  s y s t e m s  o r  
p r o c e s s  m e s s a g e s  r e c e i v e d  f r o m  o t h e r  s y s t e m s #  t h e s e  m e s s a g e s  
a r e  r e q u i r e d  b y  o t h e r  d i r e c t i v e s  t o  c o n f o r m  t o  U S A S  
X 3 , 4 * 1 9 6 8  i n  t h e i r  e x t e r n a l  r e p r e s e n t a t i o n ,  

S e c t i o n  x .  
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C tafcl) 

Column O 1 2 3 4 5 6 7 8 
Column Code ' 0 1 2 3 4 5 6 7 8 

Row 

0 space 0 § P P 
1 I 1 A G a g 
2 If 2 8 R b r 
3 # 3 C S c s 
4 s 4 D T d t 
5 % 5 E U e u 
6 & b F V t V 
7 9 7 G w g w 
8 ( 8 H X h X 
9 ) 9 I Y i Y 

10 * : J z 3 z 
11 + i K I X 
12 # < L \ 1 
13 - s M ] m 
14 « > N n 
15 / ? 0 0 

Notes? row o # column 3: zero 
row i t column 3? one 
row 7 f column 2? prime # often 

vertical mar* in JOVIAL 
row 12 # column 6; a : lowercase 
row 15 # column 4 ? an uppercase 

9 10 11 12 13 14 15 
9 A B C D E F 

Figure 2-1, Characters 

,2 All of tne character values indicated in the body of 
Figure 2-1 can be represented in character?constants (except 
for system-dependent limitations), Artifices are required# 
however# to represent some of the values, Any spaces within 
the delimiting primes# except within a three-character code# 
represent characters of value "space", Primes# semicolons# 
and doliarJsigns have special meanings. Therefore# in order 
to represent a single occurrence of one of these signs# two 
of them are used in succession, It a succession of these 
signs is desired as part of the value represented by a 
character!constant# the entire string is doubled, in 
summary s 

2n primes are used to represent n primes, 

2n semicolons are used to represent n semicolons, 

2n dollarssigns are used to represent n dollarssiqns, 

Section x,x,x 
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,3 The reason for doubling the primes inside a 
character{constant is that single prime terminates the 
constant. The reason for doubling semicolons inside a 
charactericonstant is the same. Although it is illegal, a 
single semicolon terminates a character{constant? and for 
the same reason it terminates a comment, to avoid turning 
the / hole program declaration inside out if the correct 
terminator is omitted. The reason for doubling dollar{signs 
is that a single dollarisign introduces the codes described 
in the next two paragraphs, 

,4 Any character represented in the body of Figure 2*1, if 
it is acceptable at all by the system as a character value, 
may ce represented by a three character code beginning with 
a dollarssign, The second character is a column code from 
the figure? i,e,, any numeral or one of the letters from A 
through F, The third character is any character from the 
body of the figure that can be recognized by the compiler. 
The character specified by such a code is the one at the 
intersection of the column designated by the column code and 
the row in which the third character is found. For example, 
the percent mark can be represented by any of several three 
character codes, including these two; 

$25 

$ 2 U 

,5 w ithin a character {constant, there is. a recognition mode 
for letters. Initially, the mode is "qeneral", in which all 
characters, including uppercase and lowercase letters, and 
the three-character codes are recognized as described above. 
The mode can be changed to "lowercase", however, by 
including the two-character mode code consisting of 
dollar{sign followed by uppercase or lowercase L, All 
letters following such a mode code in a character{constant, 
regardless of the case used, are considered to be in 
lowercase, The two-character mode consisting of dollarisign 
followed by uppercase or lowercase U sets the "uppercase" 
mode, in which all letters are considered uppercase. The 
three-character codes pevail, without changing the mode, 
regardless of, the mode, Hence, the appropriate case can be 
specified for one letter in a stream of letters, For 
example, here are four character{constants with the value 
"De Gaulle"! 

•Pe Gaulle* 

* P $ 6 E G $ 6 A $ 71 ! $ 6 L $ b L S 6 F.' 

*D$LE S4GAULLE* 

Section x,> 



DL5 24-APR"74 12:45 30546 
page 126] 

JOVIAI. J73 24 APR 

'$U<SSle$u g$laulle* (none of these are ones) 

,6 If the count is present in a character{constant, there 
must ne no spaces between the count and the first prime, and 
the count gives the number of concatenated repetitions of 
the character values represented within the primes, 
Examples: 

2'TQM' is equivalent to 'TOMTOMf 

0'#' is equivalent to '***#**###*' 

3' ' is equivalent to ' * 

,7 Notice that it is indeed the values that are repeated, 
not, the characters making up the constant, before evaluation, 
Thus* 2'TSLQM' is equivalent to 'TomTom'j it is not 
equivalent to 'Tomtom', 

,8 The system may impose a limit on the number of 
characters in strings representable by character:constants, 
character:variables, or character:formulas, The size of a 
character{constant is the number of characters represented 
in the valuej not the number of characters between the 
primes, 

(e q u 17 1) 

1 
2 

patterniconstant ::= 3 B count 
patternjdigit ' 

4 
5 

Section x,x,x 
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( e q u 1 7  2 )  

p a t t e r n  p a t t e r n i d i g i t  o r d e r  

0  0  0  0  c  c  
0  0  0  0  1  1  
0  0  0  i  c  2  
0  0  c  i  1  3  
0  0  i  0  c  4  
0  0  i  0  1  5  
0  0  1  1  0  6  
0  0  1  1  1  7  
0  1  0  0  0  8  
0  1  0  0  1  9  
0  1  0  1  0  A  
0  X 0  1  i  B  
0  i  1  0  0  C  
0  I  1  0  1  D  
0  1  1  1  0  p a t t e r n ! d i g i t  i : =  E  
0  1  1  1  1  F  
X 0  0  0  0  C 
1  0  0  0  i  H  
X 0  0  X 0  I  
I 0  0  X 1  J  
1  0  i  0  0  K  
1  0  1  0  1  L  
1  0  1  1  0  » 
1  0  1  X 1  N  
i  1  0  0  0  0  
1  i  0  0  i  P 
i  X 0  X 0  0 
1  X 0  X 1  B 
1  X i  0  0  S 
1  X 1  0  1  T  
1  X i  1  0  0  
1  1 l  1  1  V  

, 9  P a t t e r n i c o n s t a n t s  d i r e c t l y  r e p r e s e n t  v a l u e s  c o n s i s t i n g  
o f  s t r i n g s  o f .  P i t s ,  ( V a r i o u s  v a r i a b l e s  a n d  f o r m u l a s  a l s o  
r e p r e s e n t  b i t  v a l u e s , )  T h e  n u m e r a l  t o  t h e  l e f t  o f  t h e  B  i n  
t h e  p a t t e r n ! c o n s t a n t  i s  t h e  " o r d e r "  o t  t h e  c o n s t a n t  a n d  
c o n t r o j , s  t h e  p o s s i b l e  p a t t e r n s  d i g i t s  a n d  a f f e c t s  t h e i r  
m e a n i n g s ,  T h e s e  r e l a t i o n s h i p s  a r e  d i s p l a y e d  i n  t h e  b o x  
a b o v e  t h e r e i n  p a t t e r n j d i g i t  i s  d e f i n e d ,  T h e  r i g h t  c o l u m n  
c o n t a i n s  t h e  p o s s i b l e  o r d e r s .  T h e  p a t  t e r n  I  d i g i t s  a r e  
d i s p l a y e d  i n  t h e  c e n t e r  i n  b r a c e s ,  T h e  p e r m i s s i b l e  
p a t t e r n j d i g i t s  a r e  o n l y  t h o s e  o n  t h e  l i n e  w i t h  o r  a b o v e  t h e  
s e l e c t e d  o r d e r ,  F o r  e x a m p l e ,  i f  t h e  p a t t e r n  i s  o f  o r d e r  4 ,  
o n l y  F  a n d  t h e  i d  p a t t e r m d i g i t s  a b o v e  F  a r e  p e r m i t t e d  a s  

S e c t i o n  x  
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part of this particular patterniconstant« The weaning of 
each pattermdiglt is given in the column on the left, but 
these are also affected by the order, If the order is n, 
then the n rightmost bits of each, pattern represent the 
meanings of the corresponding pattern:digits, The optional 
count gives the number of concatenated repetitions of the 
patternsdigits enclosed in primes. H o  spaces are permitted 
anywhere within this structure, 

,10 The meaning of a patterniconstant. is the string of bits 
resulting from the concatenation of the strings of bits (as 
modified by the order) represented by each pattern:digit, 
The size of the patterniconstant is the number of bits in 
the string and may be obtained by multiplying the order 
times the count (assumed to be 1 if not specified) times the 
number of characters Inside the primes, in the following 
examples, a patterniconstant on the left is shown with the 
bit string it represents on the right: 

4B'7CF03* 01 ill 10011 110000001i 

36*3120' 011001010000 

1B6 ' 1 0 * 101010101010 

582'R' 1101111011 

(eoy157) ,Grab9 j 

numericjcenstant ?? = 

integericonstant 
tixediconstapt 
floatingiconstant 
status:constant 
qualified:statusiconstant 

(equl23) 

integericonstant ::= number 

Section x,x,x 
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2 4  A P R  7 4  J O V I A L  

( e a u 8 1 )  

n u m b e r  E  •  
s c a l e  

t l o a t i n g s c o n s t a n t  n u m b e r  
+  s c a l e  

s c a l e  
n u m b e r  f  n u m b e r  

C e q u l 9 4 )  

s c a l e  : s  =  n u m b e r  

( e q u 7 7  3  

n u m b e r  
s c a l e  A +  s c a l e  

t i x e d i c o n s t a n t  n «  

n u m b e r  ,  n u m b e r  

( e a u 2  2 2  )  

s t a t u s { c o n s t a n t  t i »  V C  s t a t u s  )  

C e q u 2 2 1 )  

p r i m i t i v e  
s t a t u s  ; :  =  n a m e  

l e t t e r  

S e c t i o n  x  #  >  
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t e a m  8 7 )  

s t a t u s t l i s t s n a m e  
i t e m s  n a m e  

q i i a i i f i e d i s t a t u s s c o n s t a n t  ? ? s  V t  t a b l e  s  n a m e  
s  s t a t u s  )  

p r o c e d u r e  s n a m e  

a l t e r n a t e  s  e n t r a n c e  s n a m e  

, 1 1  N u m e r i c s c o n s t a n t s  r e p r e s e n t  n u m e r i c  v a l u e s ,  ( T h e r e  a r e  
a l s o  n u m e r i c s v a r i a b l e s  a n d  n u m e r i c ? f o r m u l a s , )  
N u m e r i c i c o n s t a n t s *  a s  w e l l  a s  n u m e r i c s v a r i a b l e s  a n d  
n u m e r i c ? f o r m u l a s »  a r e  d e s c r i b e d  i n  t e r m s  o f  t h e i r  t h r e e  
p o s s i b l e  m o d e s  o f  r e p r e s e n t a t i o n ?  a s  i n t e g e r  v a l u e s *  f i x e d  
v a l u e s *  a n d  f l o a t i n g  v a l u e s ,  T h e  c o m p i l e r  m a y  r e p r e s e n t  
c o n s t a n t s  i n  m o d e s  o t h e r  t h a n  t h o s e  i n d i c a t e d  b y  t h e  
p r o g r a m s d e c l a r a t i o n ?  a s  l o n g  a s  t h e  o v e r a l l  e f f e c t  o f  t h e  
p r o g r a m { d e c l a r a t i o n  i s  n o t  c o m p r o m i s e d ,  ( T h i s  p r i n c i p l e  
a p p l i e s  i n  g e n e r a l ?  i , e , *  t h e  c o m p i l e r  c a n  d o  t h i n g s  
d i f f e r e n t l y  a s  l o n g  a s  t h e  r e s u l t  i s  t h e  s a m e , )  s u p p o s e ,  
t o r  e x a m p l e *  a n  i n t e g e r s c o n s t a n t  i s  u s e d  i n  a  c o n t e x t  t h a t  
r e q u i r e s  i t  t o  b e  c o n v e r t e d  t o  a  f l o a t i n g  v a l u e .  I t  i s  f a r  
m o r e  e f f i c i e n t  f o r  t h a t  c o n v e r s i o n  t o  b e  d o n e  o n c e ,  a t  
c o m p i l e  t i m e *  i n s t e a d  o f  e a c h  t i m e  t h e  c o d e  e x e c u t e d  

, 1 2  A n  i n t e g e r  v a l u e  i s  a  n u m e r i c  v a l u e  r e p r e s e n t e d  a s  a  
w h o l e  n u m b e r  w i t h o u t  a  f r a c t i o n a l  p a r t *  b u t  t r e a t e d  a s  I f  i t  
h a d  a  f r a c t i o n a l  p a r t  w i t h  v a l u e  z e r o  t o  i n f i n i t e  p r e c i s i o n ,  
I n  t h i s  m a n u a l *  p r e c i s i o n  m e a n s  t h e  n u m b e r  o f  b i t s  t o  t h e  
r i g h t  o f  t h e  p o i n t  i n  b i n a r y  r e p r e s e n t a t i o n s  o f  n u m e r i c  
v a l u e s ,  A  n u m b e r  u s e d  a s  a n  i n t e g e r ? c o n s t a n t  r e p r e s e n t s  a n  
u n s i g n e d  i n t e g e r  v a l u e ,  T h e  s i z e  o f  a n  i n t e g e r ? c o n s t a n t  i s  
t h e  n u m b e r  o f  b i t s  n e e d e d  t o  r e p r e s e n t  t h e  v a l u e ?  f r o m  t h e  
l e a d i n g  o n e  b i t  t o  t h e  u n i t s  p o s i t i o n ,  i n c l u s i v e  ( v a l u e  z e r o  
h a s  s i z e  1 ) ,  N o  s p a c e s  a r e  p e r m i t t e d  i n  a n  
i n t e g e r ; c o n s t a n t ,  T h e  s y s t e m  m a y  i m p o s e  a  l i m i t  o n  s i z e s  o f  
i n t e g e r  v a l u e s ,  

, 1 3  F l o a t i n g  v a l u e s  v  a r e  r e p r e s e n t e d  w i t h i n  t h e  c o m p u t e r  
b y  t h r e e  o a r t s *  t h e  s i g n i f i c a n d  s *  t h e  r a d i x  r *  a n d  t h e  
e x r a c  e *  h a v i n g  t h e  f o l l o w i n g  r e l a t i o n s h i p s  ( w i t h  r e g a r d  t o  
t h e  a b s o l u t e  v a l u e ) ?  

v  =  s  x  r  

s  =  0  o r  m  s c m x r  

, 1 4  T h e  r a d i x  r  a n d  t h e  m i n i m u m  v a l u e  m  a r e  f i x e d  i n  a n y  

S e c t i o n  x , x , x  
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system, Therefore, only the slgniflcand and the exrad are 
saved as representations of a floating value, For a 
negative value Cnot a constant)# a minus sign is also saved 
«ith the slgniflcand, Regardless of the system values of r 
and m# we assume that r = 2 and m is one-half, The language 
permits inquiry into the values of significands and exrads 
eased on radix and minimum of these values, Therefore# with 
respect to value# internal representation of floating values 
exhibits (so far as the programmer can see from results) the 
relationships s 

v s s x 2 

5 : 0 or 1/2 s 1 

,1b Floating!constants are written with the assumption 
that# externally# r = 10# and there is no m, Thus# the 
value of a floatlngrconstant is given ass 

V = S X 10 

,16 A floatlngjconstant must not contain any spaces, In 
the syntactic equation for a floatingiconstant# the number 
(or numbers) and the decimal!point (if present) give the 
value of the external significand, The scale (with or 
without its piussslgn or minusssign) following E gives an 
exrad (exponent of the radix) to be used as a power of ten 
multiplier. If the exrad is zero# it and the E can be 
omitted. To be a floatingjconstant# the symbol must contain 
a decimaltpoint# or a scale as exrad# or both, It must not 
contain an Aj that would make it a fixedsconstant, 

,17 A floatingsconstant can contain information relating to 
the precision of its internal representation, The scaie 
following M gives the minimum number of magnitude bits in 
the significand of the Internal representation, In most 
systems# there are one or two or# at most# a very few modes 
of representation of floating values. If the scale 
following M is greater than the maximum number of magnitude 
bits in any of the system-dependent modes of representing 
floating values# the f. loatingsconstant is in error, 
Otherwise# the compiler chooses the mode with the smallest 
number of magnitude nits in the significand at least as 
large as the scale following W, If there is a choice of 
exrad size also# the compiler chooses one that can encompass 
the value of the fioatingsconstant. These sizes are based 
on the numoers of bits in the actual representations# not on 
what may be a fictional assumption that the radix is 2, If 
the i- and its following scale are omitted# the compiler 
chooses its normal mode of floating representation or one 
that can contain the value. 

Section x,> 
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, 1 8  A  f i x e d  v a l u e  i s  a n  a p p r o x i m a t e  n u m e r i c  v a l u e ,  w i t h i n  
t h e  c o m p u t e r ,  i t  i s  r e p r e s e n t e d  a s  a  s t r i n g  o f  P i t s  w i t h  a n  
a s s u m m e d  b i n a r y  P o i n t  w i t h i n  o r  t o  t h e  l e f t  o r  r i g h t  o f  t h e  
s t r i n g ,  T h e  n u m b e r  o f  b i t s  i n  t h e  s t r i n g ,  n o t  c o u n t i n g  a  
s i g n  b i t  i f  t h e r e  i s  o n e ,  i s  t h e  s i z e  o f  t h e  f i x e d  v a l u e ,  
T h e  n u m b e r  o f  b i t s  a f t e r  t h e  p o i n t  ( p o s i t i v e  o r  n e g a t i v e ,  
l a r g e r  o r  s m a l l e r  t h a n  t h e  s i z e !  i s  t h e  p r e c i s i o n  o f  t h e  
f i x e d  v a l u e ,  

, 1 9  A  f i x e d s c o n s t a n t  i s  s e e n ,  i n  t h e  s y n t a c t i c  e q u a t i o n  
a b o v e ,  t o  b e  a n  i n t e q e r i c o n s t a n t  o r  a  f l o a t i n g s c o n s t a n t  
( w i t h o u t  a n  M  a n d  i t s  s c a l e )  f o l l o w e d  b y  t h e  l e t t e r  A  a n d  a  
s c a l e .  T h e  A  a n d  i t s  s c a l e  a r e  e s s e n t i a l  t o  m a k e  t h e  f o r m  a  
f  i x e d s c o n s t a n t ,  S p a c e s  a r e  n o t  a l l o w e d  a n y w h e r e  w i t h i n  a  
f i x e d s c o n s t a n t .  A l l  t h a t  p r e c e d e s  t h e  A  d e t e r m i n e s  t h e  
v a l u e  o f  t h e  f i x e d s c o n s t a n t ,  A l l  t h a t  p r e c e d e s  t h e  A  
d e t e r m i n e s  t h e  v a l u e  o f  t h e  f i x e d s c o n s t a n t  ( w h i c h  m a y  t h e n  
b e  t r u n c a t e d  o n  t h e  r i g h t ) ,  T h e  s c a l e  a f t e r  t h e  A  t e l l s  h o w  
m a n y  b i t s  t h e r e  a r e  a f t e r  t h e  p o i n t ,  ( I f  t h e  s c a l e  i s  
n e g a t i v e ,  t h e  b i t s  d o n ' t  e v e n  c o m e  a s  f a r  t o  t h e  r i g h t  a s  
t h e  p o i n t ) .  T h e  s i z e  o f  t h e  c o n s t a n t  i s  t h e  n u m b e r  o f  b i t s  
f r o m  t h e  l e f t m o s t  o n e - b i t  t o  t h e  n u m b e r  a f t e r  t h e  p o i n t  a s  
s p e c i f i e d  b y  t h e  s c a l e  a f t e r  A ,  i n c l u s i v e ,  H e r e  a r e  s o m e  
t l x e d i c o n s t a n t s ,  t h e i r  v a l u e s ,  t h e i r  s i z e s ,  a n d  t h e i r  
p r e c i s i o n s !  

( t a b 2 )  

f i x e d s c o n s t a n t  v a l u e  s i z e  p r e c i s  

1 9 A 0  1 9  5  0  
1 9 A 3  1 9  e  3  
1 9 A - 2  1 6  3  - 2  
2  ,  3  A O  2  2  0  
2  ,  3  A  » 1  2  1  " 1  
2 . 3 A 2  2 , 2 5  4  2  
2 ,  3 a 5  2 , 2 8 1 2 5  7  5  
2  ,  3  A f e  2 , 9 6 8 7 5  8  6  

, 2 0  T h e r e  m u s t  b e  n o  s p a c e s  w i t h i n  a  f i x e d j c o n s t a n t ,  T h e  
s y s t e m  m a y  i m p o s e  a  s i z e  l i m i t a t i o n  o n  f i x e d  v a l u e s ,  

, 2 1  I n t e g e r s e o n s t a n t s ,  f l o a t i n g s c o n s t a n t s ,  a n d  
f l x e d s c o n s t a n t s  c a n n o t  h a v e  e m b e d d e d  s p a c e s  a n d  c a n n o t  h a v e  
n e g a t i v e  v a l u e s .  B o t h  o f  t h e s e  c h a r a c t e r i s t i c s  a r e  c h a n g e d  
f o r  s t a t u s ! c o n s t a n t s  a n d  g u a l i f l e d i s t a t u s s c o n s t a n t s ,  I n  
s t a t u s { c o n s t a n t s  a n d  g u a l i f l e d s s t a t u s s c o n s t a n t s ,  t h e r e  m u s t  
o e  n o  s p a c e s  w i t h i n  t h e  s t a t u s ,  w i t h i n  t h e  q u a l i f y i n g  n a m e ,  
o r  b e t w e e n  t h e  V  a n d  t h e  l e f t i p a r e n t h e s i s ,  T h e r e  m a y  b e  
s p a c e s  e l s e w h e r e  w i t h i n ,  s u c h  c o n s t a n t s ,  

S e c t i o n  x , x , x  
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,22 Statusiconstants and qualifled:status:constants 
represent constant integer values, How they become 
associated with these values and how they may be used are 
explained elsewhere, In distinction to integersconstants# 
which can only stand for zero and positive integer values# 
statusiconstants and qualif led:status:constants can also 
stand for unvarying negative integer values. 

(DefSyn[Monospace]smj .DefSyn[Slant]=sj ,DefSyn [Boldface]=8j 
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2 , 9  C o m p u t e r  R e p r e s e n t a t i o n  o f  C o n s t a n t s  a n d  V a r i a b l e s  

J O V I A L  i s  d e s i g n e d  t o  b e  c o m p a t i b l e  w i t h  b i n a r y  c o m p u t e r s ,  
m a c h i n e s  i n  w h i c h  n u m e r i c  a n d  o t h e r  v a l u e s  a r e  r e p r e s e n t e d  a s  
s t r i n g s  o t  b i n a r y  d i g i t s ,  o n e s  a n d  z e r o s ,  T h e  b i t s  [ b i n a r y  
d i g i t s )  o f  a  c o m p u t e r  a r e  o r g a n i z e d  i n  a  h i e r a r c h i c a l  s t r u c t u r e ,  
A  c o m p i l e r  m a y  i m p o s e  a  d i f f e r e n t  s t r u c t u r e  o n  t h e  c o m p u t e r ,  b u t  
t o r  r e a s o n s  o f  e f f i c i e n c y  i t  u s u a l l y  a d o p t s  a  s t r u c t u r e  i d e n t i c a l  
t o  c r  a t  l e a s t  c o m p a t i b l e  w i t h  t h e  s t r u c t u r e  o f  t h e  m a c h i n e ,  T h e  
s t r u c t u r e  d i s c u s s e d  i n  t h i s  s e c t i o n  i s  t h e  s y s t e m  s t r u c t u r e ?  
i . e . ,  t h e  s t r u c t u r e  p r e s e n t e d  t o  t h e  p r o g r a m m e r  b y  t h e  
c o m b i n a t i o n  o f  a  p a r t i c u l a r  c o m p u t e r  a n d  a  p a r t i c u l a r  J O V I A L  
c o m p i l e r  t h a t  p r o d u c e s  o b j e c t  c o d e  f o r  t h a t  c o m p u t e r ,  

, i  J O V I A L  p r o g r a m i d e c l a r a t l o n s  a r e  n o t  c o m p l e t e l y  
i n d e p e n d e n t  o f  t h e  s y s t e m ,  T h e  e x t e n t  o f  d e p e n d e n c e ,  
h o w e v e r ,  i s  r e l a t e d  t o  t h e  u s e  o f  c e r t a i n  l a n g u a g e  f e a t u r e s .  
D e p e n d e n c e  i s  i n c r e a s e d  b y  t h e  u s e  o f  f e a t u r e s ,  s u c h  a s  
p a t t e r n j c o n s t a n t s  a n d  B I T ,  t h a t  r e l a t e  t o  b i t  r e p r e s e n t a t i o n  
o r  t h o s e ,  s u c h  a s  L Q C ,  t h a t  r e l a t e  t o  s y s t e m  s t r u c t u r e ,  T h e  
v a l u e  o f  a  p a t t e r n i c o n s t a n t  i s  c o m p l e t e l y  i n d e p e n d e n t  o f  t h e  
s y s t e m ,  b u t  i t s  u s e  i m p l i e s  K n o w l e d g e  o f  t h e  r e p r e s e n t a t i o n  
o f  o t h e r  d a t a .  I t  i s  t h a t  K n o w l e d g e ,  b u i l t  i n t o  t e  
p r o g r a m s d e c l a r a t i o n ,  t h a t  i s  s y s t e m  d e p e n d e n t ,  

, 2  E v e n  i f  s u c h  d e l i b e r a t e  s y s t e m  d e p e n d e n c e  i s  a v o i d e d ,  
t h e  p r o g r a m m e r  m u s t ,  s t i l l  h a v e  K n o w l e d g e  o f  s t r u c t u r e  a n d  
r e p r e s e n t a t i o n  i n  h i s  s y s t e m  s o  t h a t  h e  m a y  K n o w  t h e  
l i m i t a t i o n s  o n  p r e c i s i o n ,  h o w  h i s  t a b l e s  m u s t  b e  s t r u c t u r e d ,  
a n d  h o w  t o  a v o i d  g r o s s  i n e f f i c i e n c i e s ,  F o r  e x a m p l e ,  i n  
p r o c e s s i n g  l o n g  s t r i n g s  o f  c h a r a c t e r  d a t a ,  i t  i s  o f t e n  m u c h  
f a s t e r  t o  e x a m i n e  a n d  m a n i p u l a t e  t h e m  i n  w o r d - s i z e ,  i n s t e a d  
o f  b y t e - s i z e ,  h u n K s ,  

v |  A  " b y t e "  i s * a  g r o u p  o f  b i t s  o f t e n  u s e d  t o  r e p r e s e n t  o n e  
c h a r a c t e r  o f  d a t a ,  T h e  n u m b e r  o f  b i t s  i n  a  b y t e  i s  s y s t e m  
d e p e n d e n t ,  A l t h o u g h  J O V I A L  p e r m i t s  s o m e  l e e w a y  i n  
p o s i t i o n i n g  b y t e s ,  t h e r e  a r e  u s u a l l y  p r e f e r r e d  p o s i t i o n s ,  
W h e n  r e f e r r i n g  t o  t h e s e  p r e f e r r e d  p o s i t i o n s ,  w e  o f t e n  u s e  
t h e  t e r m  " b y t e  b o u n d a r y " ,  

, 4  a  " w o r d "  i s  a  s y s t e m - d e p e n d e n t  g r o u p i n g  o f  b i t s  
c o n v e n i e n t  f o r  d e s c r i b i n g  d a t a  a l l o c a t i o n ,  E n t r i e s  a n d  
t a b l e s  a r e  a l l o c a t e d  i n  t e r m s  o f  w o r d s ,  D a t a  a r e  o v e r l a i d  
i n  t e r m s  o f  w o r d s .  T h e  m a x i m u m  s i z e s  o f  n u m e r i c  v a l u e s  m a y ,  
b u t  n e e d  n o t ,  b e  r e l a t e d  t o  w o r d s ,  w o r d  b o u n d a r i e s  u s u a l l y  
c o r r e s p o n d  t o  s o m e  o f  t h e  b y t e  b o u n d a r i e s ,  

, 5  T h e  " b a s i c  a d d r e s s a b l e  u n i t "  i s  t h e  g r o u p  o f  b i t s  
c o r r e s p o n d i n g  t o  e a c h  m a c h i n e  l o c a t i o n ,  I n  m a n y  m a c h i n e s ,  
t h e  b a s i c  a d d r e s s a b l e  u n i t  i s  t h e  w o r d .  I n  o t h e r s ,  i t  i s  
t h e  b y t e ,  I f  i t  i s  t h e  w o r d ,  e a c h  v a l u e  o f  t h e  l o c a t i o n  

S e c t i o n  x , x , x  
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counter refers to a unioue word. If the basic addressable 
unit is the byte, each location value refers to a unique 
byte. In these latter circumstances, it often happens that 
adresses are somewhat restricted, For instance, it may be 
permitted to refer to a strino of characters starting in any 
byte, or to double-precision floating values starting only 
in bytes with locations divisible by 8, 

.6 Integer and fixed values are represented in binary as 
strings of bits. The number of bits used to represent the 
magnitude of a value is Known as its size and is (in most 
cases) under the control of the programmer, The position of 
the binary point is understood and takes up no space, For 
signed values, the sign bit is an additional bit not counted 
in the size of the value, For purposes of the use of BIT, 
the sign bit is considered to lie just to be left of the 
most significant bit accounted for by the size of the value. 
The maximum permissible size of an integer or fixed value is 
system dependent. The maximum size of a signed integer or 
fixed value is one less than this system-dependent size and 
the places where unsigned values of maximum size may be used 
are restricted; i,e,f they must not be used in conjunction 
with any arithmeticsoperators, nor with the four 
nnnrxlldtrhb rdl'thnnUinpdr'tnrr <, >, <=, >=, and when 
used with the symmetric relational;operators C = and <>) the 
other operand must not be signed, 

,7 The compiler determines the sizes of constants, The 
programmer usually supplies the sizes of variables, The 
size does not include the sign bit for signed data, For 
unpacked or medium packed data, there may be more bits in 
the snace allocated for an item than are specified by the 
programmer. Whether or how these extra bits are used is 
system dependent, but in any case they are known as "filler 
bits", The sign bit, if there is one, and any filler bits 
are to the left of the magnitude bits, it depends on the 
system whether the sign bit is to the left or right of the 
filler bits, 

.8 The meanings of bit values 0 and I are not stipulated, 
but in most implementations 0 stands for 0 and 1 for 1 in 
positive values. For negative values, there is considerable 
variation, All the following are Known and acceptable 
representations o f  -12 in an unpacked, signed, integer item 
declared to be four bits longs 

iniiniinininiinmniiiiiiiniiHnmooii 

1000000000000000000000000000000ii00 

10100 

Section x, 



DLS 24-APR»74 12 I 45 30546 
page [22] 

JOVIAL J7 3 24 API 

,9 Floating values are represented by two numbers* both 
signed, The signlficand contains the significant digits of 
the value and the exrad is the exponent of the understood 
radix, Each system has a standard mode of representing 
floating values* known as "single precision"* with a 
specified number of bits in the significand and a specified 
number in the exrad, Manv systems have one or a few 
additional, modes in which there are more bits in the 
significand* the exrad* or both. If there is more than one 
mode* the programmer can usually choose the mode for each 
floating value, in the absence of an indication of such 
choice* the compiler win usually choose single precision, 
The radix is an implicit constant having a systems-dependent 
value, 

,10 Character values are represented by strings of bytes* 
each byte consisting of a string of bits. The number of 
bits in a byte is system dependent, The number of bytes 
used to represent a character value is under control of the 
programmer* but there is a system»dependent maximum, 

,11 A character item that fits in one word is always stored 
in one word* by the compiler. By use of a 
specifieditabiejdeclaration* the programmer may override 
this rule, If it is not densely packed, a character item 
always starts at a byte boundary, If it crosses a word 
boundary* a character item always starts at a byte boundary, 
The programmer must not attempt to override this rule, 

,12 An entry variable whose relevent tablejdeclaration does 
not describe it as being of some other type is a'blt 
variable, It is merely the string of bits* of a size 
corresponding to the number of words in an entry* 
representing the entry, 

2,10 Spaces* Comments 

The syntactic structures of all symbols have now been explained, 
as well as the places where spaces are permitted or prohibited 
within them, All further structures that go to make up a 
Drogramsdeclaration are composed of strings of symbols, It is 
always permitted to place one or more spaces between symbols, It 
is sometimes required to put at least one space between symbols, 
Tne criterion is to avoid ambiguity, Comments can often replace 
required soaces, 

,1 Spaces are required in many situations to enable the 
compiler to detect the end of one symbol and the beginning 
of the next, Generally, at least one space is required 
between two symbols of any class except ideograms, but 
including the quotationimark, The rule is exhibited in 
detail in the following table. The rows are labelled with 

Section x,x,x 



page C233 
24 APR 74 

DLS 2 4-APR«74 12 5 45 30546 

JOVIAL v 

the ending signs of the left symbol of a pair of symbols. 
The columns are labelled with the beginning signs of the 
right symbol of a pair, "SR" at the intersection of row and 
column indicates that at least one space is required between 

C tab 3) 

SR 

pair of symbols{ 

Left Right symbol starts With! 
symbol 

9 ends in numeral letter $ 9 * 

numeral SR SR SR SR 

letter SR SR SR SR 
$ SR SR SR SR 
* SR SR SR SR 
• SR SR 

SR 

,2 A comment may occur between symbols, However, it must 
not occur within a definition nor within any constant, such 
as a status;constant or a character{constant, A comment may 
be used instead of the required space between symbols unless 
use of the comment would cause the occurrence of two 
quotation{marks in succession, In fact, only the use of a 
comment can bring about the situation indicated by the lower 
right corner of the table above. Introduction of a comment 
between symbols where a space is permitted but not required 
may then require a space to prevent the comment from 
Interfering with another symbol, 

,3 A comment must not be used where the next structure 
required or permitted by the syntax is a definition, That 
is, a comment must not follow the deflne;name or a 
right{parenthesis in a defineideclaration, And a comment 
must not follow a left{parenthesis or a comma in a 
definitioniInvocation, A comment, as defined above, must 
not occur in a definition delimited by quotation{marks, 
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Chapter 2 

ELEMENTS 

2,1 Introduction 

A program I declaration written In JOVIAL consists# basically# of 
statements and declarations, The statements specify the 
computations to be performeo with arbitrarily named data, 
Simpletstatements can he grouped together into 
compoundistatements in order to help in specifying the order of 
computations, Among the declarations are datasdeclarations and 
processing $ declarations, The datasdeclarations name and describe 
the cata on which the program is to operate# including inputs, 
intermediate results# and final results# The 
processingsdeciaratlons generally contain statements and other 
declarations, They specify computations# but they differ from 
statements in that the computations must be performed only when 
the particular processingideclaration is specifically invoked by 
name, in addition to statements and declarations# there are 
directives which serve various purposes, They designate 
externally defined names the compiler is expected to recognize# 
they control selective compilation of various statements and 
declarations# and they provide information the compiler needs in 
order to optimize the object code. The statements# declarations# 
and directives are composed at symbols, which are the words of 
the JOVIAL language, These symbols are# in turn, composed of the 
signs that constitute the JOVIAL alphabet, 

,1 The general order in which the elements of a 
programideclaration are introduced in the preceding 
paragraph represents the general order in which one looks up 
definitions when trying to clear up a question, The 
definitions in this manual are introduced, however, in the 
opposite order, Such arrangements lead to complaints that 
one must "read the book backwards," This comment arises 
from the orocess of looking up a form in the table of 
contents# turning then to the late chapter where it is 
defined in terms of earlier defined forms, These# more 
elementary# forms are then found# via the table at contents# 
in an earlier chapter, And so forth, Nevertheless# the 
document is arranged for the use of a reader rather than for 
reference. Difficult as this may be for reference use# the 
opposite arrangement is much more difficult for a reader, 

,2 An index-olossary is included which facilitates 
reference, The index-glossary answers many questions 
directly, In other cases# it references syntax equations 
and sections by number, 

?,? Spaces and Spaces 
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It is important to distinguish between a space, an element of 
JOVIAL# and a space, an element of our descriptive language, 
JOVIAL is written using symbols# the words of the language, The 
symbols are composed of signs, the elements of the JOVIAL 
alphabet, In general, symbols do not contain spaces. The 
exceptions are pointed out in Section 2,5.2# with respect to 
comment, ana in Section 2,8,2, with respect to 
charactericonstraints, In general# symbols are separated by 
spaces, Again the exceptions are noted in Section 2,10; however# 
these exceptions are permissive; i,e,, it is always correct to 
put spaces between symbols. 

,1 The following example is wrongs 

PLXNPY f I, 375. -, 75# 5 ,# 7,3 S REAL, 
IMAG ) ; 

,2 The following examples are right; 

a, BEGIN 1, 3, +5# • 7 END 

b, SLJPLXMPY(i,375#-,75#5f#7,3IFEAL,IMAG)> 

C, SL ! PLXMPY ( 1,375 , - ,75 , 5, , 7,3 } 
REAL , IMAG ) ; 

,3 In defining and explaining signs and symbols, any spaces 
included in the metalanguage formulas are not meant to be 
included in the definition, The phrase "string of" implies 
that there are to be no soaces between the elements strung 
together, Similarly# phrases such as "followed by"# 
"enclosed in", and "separated by", imply that there are to 
be no spaces between the elements concerned, This is the 
situation (except where explicitly stated to be different) 
In this chapter, Chapter 2, In Chapter 3 and beyond, the 
opposite view is maintained with respect to these phrases, 

2,3 SiQns, Elements of the JOVIAL Alphabet 

fequl97) 

sign 
letter 
numeral 
marK 
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C e q u 1 4 4 )  

+  p l u s : s i q n  
*  m i n u s : s i g n  
*  a s t r e r i s k  
/  s l a s h  
V  b a c k : s l a s h  
&  a m p e r s a n d  
>  g r e a t e r ; t h a n : s i g n  
<  l e s s : t h a n i s i g n  
=  e a u a l s i s i g n  
b  a t : s i g n  

m a r k  : :  =  ,  d e c i m a l s p o l n t  
:  c o l o n  
,  c o m m a  
:  s e m i c o l o n  

s p a c e  
(  l e f t i p a r e n t h e s i s #  p a r e n t h e s i s  
)  r i g h t i p a r e n t h e s i s ,  p a r e n t h e s i s  
t  l e t t : b a c k e t ,  b r a c k e t  
)  r i g h t : b r a c k e t ,  b r a c k e t  
*  p r i m e  
"  q u o t a t i o n i m a p k  
$  d o l l a r i s i g n  
1  e x c l a m a t i o n : p o i n t  

,.1 Sign means a letter# a numeral or a mark. Letter means 
o n e  o f  t h e  2 6  l e t t e r s  o f  t h e  E n g l i s h  a l p h a b e t ,  w r i t t e n  i n  
t h e  f o r m  o f  a  r o m a n  c a p i t a l .  H u m e r a l  m e a n s  o n e  o f  t h e  t e n  
a r a b i c  n u m e r a l s :  0 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8  o r  9 ,  ( T h e  s l a s h  
t h r o u g h  t h e  z e r o  i s  o n l y  f o r  t h e  p u r p o s e  o f  d i s t i n g u i s h i n g  
i t  f r o m  t h e  l e t t e r  0  i n  d e f i n i t i o n s  a n d  e x a m p l e s  o f  J O V I A L . )  
S i g n ,  l e t t e r #  a n d  n u m e r a l  a r e  d e f i n e d  m o r e  f o r m a l l y  b y  m e a n s  
o f  t h e  s y n t a x  e q u a t i o n s  i n  t h e  b o x e s  a t  t h e  h e a d  o f  t h i s  
s e c t i o n ,  m a r k  i s  m o s t  e a s i l y  d e f i n e d  & y  t h e  f o r m a l  m e a n s  o f  
t h e  s y n t a x  e q u a t i o n  i n  t h e  b o x  a b o v e ,  T h e  b o x  a b o v e  a l s o  
c o n t a i n s  a  m e t a l i n g u i s t i c  t e r m  a s s o c i a t e d  w i t h  e a c h  m a r k ?  
t h i s  s e r v e s  t o  d e f i n e  t h e s e  t e r m s ,  

2 , 4  s y m b o l s ,  T h e  w o r d s  o f  J O V I A L  

S e c t i o n  x . x . x  
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(equ233) 

primitive 
Ideogram 
name 
letter:control:variable 

symbol J 5 s  abbreviation 
number 
constant 
comment 
directive:key 
status 

,1 The symbols or words of the JOVIAL language are composed 
of strings of signs* in some cases a single sign, Most 
symbols do not contain spaces. In fact, spaces serve to 
separate symbols from one another, 

2,5 PRIMITIVE, Ideogram, DirectiveiKey, Comment 

Section x. 
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primitive its 
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ARS 
ALL 
ALT NENT 
AND NOT 
BEGIN NULL 
FIT NWDSEN 
BLOCK OR 
BY OVERLAY 
BYTE PROC 
DEF PROGRAM 
DEFINE REF 
DIRECT REMQUO 
DSIZE RESERVE 
ELSE RETURN 
END SHIFT 
ENTER SIG 
EQV SIGNED 
EXIT SXGMUM 
FOR SIZE 
FORM STATUS 
FORMAT STOP 
FRAC SWITCH 
GOTO TABLE 
IF TEST 
IN THEN 
INT TYPE 
ISIZE UNTIL 
ITEM WHILE 
JOVIAL XOR 
LOC XRAD 
NAME ZAP 

Section xtx,x 
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(equ64) 

ICOMPOOL 
i SKIP 
"BEGIN 
I END 
{ TRACE 
[COPY 
I ABNORMAL 
1 SETS 

directlvejkey f I = 1USES 
1 POINTER 
iORDER 
|RECURSIVE 
{TIME 
J SPACE 
{LINKAGE 
{INTERFERENCE 
{FREQUENCY 

Cequ32) 

comment 55= " character " 

Cequ25) 

s ign 
character 

systems dependent s character 

,1 Primitives may be considered the Key words of the JOVIAL 
language, They are generally used to give the primary 
meaning of a statement or declaration, although some are 
used for second purposes, Ideograms are generally used as 
arithmetic5operators, as relationalsoperators, and for 
purposes such as grouping, separating, and terminating. 
Directivejkeys are used to state the primary meanings of 
directives, Comments can be used to annotate a 
program!declaration? explaining to readers (and often the 
original programmer) what is going on, 

,2 Notice that a comment is delimited by quotation?marks, 
Therefore, spaces are permitted within a comment, but a 

Section x,x,x 
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quotation»mark is not permitted within a comment* Also* a 
semicolon is not permitted within a comment* The reason for 
this is to permit some recovery in case a delimiting 
quotationtmark is left off a comment. If the comment were 
not then terminated by the next semicolon* the entire 
remainder of the program:declaration would be turned inside 
out? the comments being interchanged with the statements and 
declarations. Even with this rule* failure to terminate a 
comment can lead fo disaster, If an END is swallowed up* 
the entire program structure can be disarrayed, 

,3 The system I dependent{Characters that can be included In 
comments (and other structures) are simply those characters* 
other than JOVIAL signs, that the particular system and 
compiler can read and write, 

,4 Notice that primitives* ideograms, and directiveikeys do 
not contain spaces, Spaces are significant in a 
program{declaration| usually in that they separate symbols. 
Comments? on the other hand? may contain spaces, This 
permits easier reading and writing of the commentary, The 
quotation{marks delimiting the comment provide the necessary 
grouping so that the spaces do not cause trouble, 

,DefSyn[Monospace]«Mj .Detsyn[Slant]=Sj ,Detsyn [BoldFace]=B> 

Section x. 
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2 , 6  A b b r e v i a t i o n /  L e t t e r { C o n t r o l : V a r i a b l e *  N a m e  

C e q u l )  

a b b r e v i a t i o n  s =  l e t t e r  

C e q u l 3 5 )  

l e t t e r  l e o n t r o U  v a r i a b l e  : : =  l e t t e r  

( e o u i 4 5 )  

l e t t e r  
n a m e  { ;  =  l e t t e r  n u m e r a l  

$ $ 

f J  A b b r e v i a t i o n s  a r e  s p e c i f i c  l e t t e r s  h a v i n g  s p e c i f i c  
m e a n i n g s  i n  s p e c i f i c  c o n t e x t s #  u s u a l l y  d a t a { d e c l a r a t i o n s ,  
T h e  s p e c i f i c  u s e s  a r e  d o c u m e n t e d  l a t e r  o n  w i t h o u t #  u s u a l l y *  
c a l l i n g  t h e  l e t t e r  a n  a b b r e v i a t i o n ,  

, 2  T h e  l e t t e r { c o n t r o l { V a r i a b l e  i s  a  s p e c i a l  v a r i a b l e  h a v i n g  
m e a n i n g  o n l y  w i t h i n  a  I c o n { s t a t e m e n t  a n d  p a s s i n g  o u t  o f  
e x i s t e n c e  w h e n  t h e  l o o p { s t a t e m e n t  i s  n o t  b e i n g  e x e c u t e d ,  I t  
i s  e x p l a i n e d  m o r e  f u l l y  i n  c o n n e c t i o n  w i t h  e x p l a n a t i o n  o f  
t h e  l o o p i s t a t e m e n t ,  

, 3  R e g a r d l e s s  o f  t h e  s y n t a x  i n  t h e  b o x  a b o v e #  a  n a m e  m u s t  
n o t  b e  t h e  s a m e  a s  a n y  p r i m i t i v e ,  N o t i c e  t h a t  a  n a m e  m u s t  
i n c l u d e  a t  l e a s t  t w o  s i g n s ,  T h e  u s e  o f  t h e  d o l l a r : s i g n  i s  
s y s t e m  d e p e n d e n t ,  T h a t  i s #  i t  p r o v i d e s  a  m e a n s  w h e r e b y  a  
n a m e  c a n  b e  d e s i g n a t e d  t o  h a v e  s o m e  s p e c i a l  m e a n i n g  i n  
r e l a t i o n  t o  t h e  s y s t e m  i n  w h i c h  t h e  c o m p i l e r  i s  e m b e d d e d ,  
s u c h  s p e c i a l  m e a n i n q s  a r e  o u t s i d e  t h e  s c o p e  o f  t h i s  m a n u a l #  
h o w e v e r #  a n d  n a m e s  c o n t a i n i n g  d o l l a r r s i g n s  a r e  c o n s i d e r e d  
t h e  s a m e  a s  o t h e r  n a m e s  h e r e i n ,  N a m e s  d o  n o t  c o n t a i n  
s p a c e s ,  A n  e m b e d d e d  s p a c e  w o u l d  c h a n a e  a  n a m e  i n t o  t w o  
n a m e s  o r  o t h e r  s y m b o l s ,  

2 , 7  N u m b e r #  C o n s t a n t #  s t a t u s  

S e c t i o n  x , x , x  
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( e  q  u  1 5  4 )  

n u m b e r  s ? =  n u m e r a l  

C e q y 3 9 )  

c o n s t a n t { f o r m u l a  ; i =  
n u m e r i c { c o n s t a n t  
p a t t e r n { c o n s t a n t  
c h a r a c t e r { c o n s t a n t  

C  e q u 2 6 )  

c h a r a c t e r { c o n s t a n t  { : =  c o u n t  '  c h a r a c t e r  

C e o u 4 7 3  

c o u n t  s ? s  n u m b e r  

( e q u ! 5 7 )  

n u m e r i c { c o n s t a n t  { {  =  

i n t e g e r { c o n s t a n t  
f i x e t U e o n s t a n t  
f l o a t i n g ; c o n s t a n t  
s t a t u s { c o n s t a n t  
q u a l i f i e d { s t a t u s { c o n s t a n t  

( e q u 2 2 2 )  

s t a t u s : c o n s t a n t  { : =  V C  s t a t u s  )  

S e c t i o n  x f j  
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( e a u 1 8 7 )  

s t a t u s i l i s t { n a m e  
i t e m i n a m e  

q u a l i f i e d j s t a t u s { c o n s t a n t  ! ! =  v c  t a b l e i n a m e  
j  s t a t u s  )  

p r o c e d u r e  { n a m e  

a l t e r n a t e  j  e n t r a n c e  s n a r r e  

( e q u  2  2  5  )  

p r i m i t i v e  
s t a t u s  i  t -  n a m e  

l e t t e r  

, 1  T h e  a b o v e  d e f i n i t i o n s  a r e  o b v i o u s l y  n o t  c o m p l e t e ,  i n  
t h a t  s e v e r a l  k i n d s  o f  c o n s t a n t s  m e n t i o n e d  i n  t h e  b o x  a r e  n o t  
y e t  d e f i n e d ,  T h i s  d i s c u s s i o n  i s  m a i n l y  c o n c e r n e d  w i t h  t h e  
u s e  o f  s p a c e s  t o g e t h e r  w i t h  n u m b e r s ,  c o n s t a n t s ,  a n d  s t a t u s e s  
a s  s y m b o l s ,  

, 2  a  n u m b e r  i s  a  s t r i n g  o f  n u m e r a l s ,  w i t h o u t  s p a c e s ,  I n  
s o m e  p l a c e s ,  a  n u m b e r  c a n  s t a n d  a l o n e  a s  a  c o n s t a n t ,  I n  
e t h e r  p l a c e s ,  p a r t i c u l a r l y  d a t a ? d e c i a r a t i o n s ,  i t  s t a n d s  
a l o n e  a s  a  s y m b o l  b u t  i s  n o t  c o n s i d e r e d  a  c o n s t a n t ,  I n  y e t  
o t h e r  p l a c e s ,  a  n u m b e r  i s  p a r t  o f  a n o t h e r  s y m b o l ,  A  c a s e  i n  
p o i n t  i s  t h e  c h a r a c t e r { c o n s t a n t ,  d e f i n e d  a b o v e .  T h e  
o p t i o n a l  c o u n t  i n  a  c h a r a c t e r { c o n s t a n t  i s  a  n u m b e r ,  ( I n  
s e v e r a l  p l a c e s *  n u m b e r s  o r  o t h e r  c o n s t r u c t s  a r e  g i v e n  n e w  
n a m e s  r e m i n i s c e n t  o f  t h e i r  u s e s  i n  t h o s e  p l a c e s , )  

, 3  A  c h a r a c t e r { C o n s t a n t  i s  a  s y m b o l ,  I f  i t  b e g i n s  w i t h  a  
c o u n t ,  t h e r e  m u s t  b e  n o  s p a c e s  b e t w e e n  t h e  c o u n t  a n d  t h e  
f i r s t  p r i m e .  B e t w e e n  t h e  p r i m e s ,  t h e  s t r i n g  o f  c h a r a c t e r s  
m a y  i n c l u d e  s p a c e s ,  b u t  t h e s e  s p a c e s  a r e  s i g n i f i c a n t ,  T h e y  
r e p r e s e n t  p a r t  o f  t h e  v a l u e  r e p r e s e n t e d  b y  t h e  
c h a r a c t e r { c o n s t a n t ,  ( T h e r e  a r e  r e s t r i c t i o n s  o n  t h e  
c h a r a c t e r s  p e r m i t t e d  i n  a  c h a r a c t e r { c o n s t a n t »  d i s c u s s e d  i n  
S e c t i o n  2 , 8 , 2 ) ,  I n  a  s t a t u s { c o n s t a n t  a n d  a  
q u a i l f i e d i s t a t u s l c o n s t a n t ,  t h e  l e t t i p a r e n t h e s i s ,  t h e  n a m e ,  
t h e  c o l o r ,  t h e  s t a t u s ,  a n d  t h e  r i g h t { p a r e n t h e s i s  a r e  a l l  
s y m b o l s ,  S p a c e s  a r e  p e r m i t t e d  b e t w e e n  t h e s e  e l e m e n t s ,  b u t  
n o t  w i t h i n  t h e  n a m e  o r  t h e  s t a t u s ,  S p a c e  i s  n o t  p e m l t t e d  
b e t w e e n  V  a n d  t h e  l e f t { p a r e n t h e s i s ,  A l l  o t h e r  c o n s t a n t s  a r e  
s y m b o l s ,  n o t  c o n t a i n i n g  s p a c e s ,  

S e c t i o n  x , x , x  
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2,8 Constants and Values 

(equ 3 9) 

constant! formula {; = 
numericsconstant 
pattern{constant 
character{constant 

Cequ26) 

character{constant :?r count ' character 

Ceou473 

count :?= number 

,1 Character{constants are the direct means of representing 
character values to be manipulated by a proqram, 
(Characterlvariables and character{formulas are indirect 
means,) The characters acceptable as character values are 
whatever the system will accept from among those given In 
the body of Figure 2-1, At least the 59 JOVIAL signs must 
toe accepted, Comparison of Figure 2-1 with Section 2 of 
USAs X3,4-1968 # "USA Standard Code for Information 
Interchange"# shows the graphic characters in identical 
positions in the two tables. Figure 2-1 includes eight 
additional columns presently under consideration by 
standardization bodies, The positions of the characters in 
the table are the only correspondence, This manual does not 
require that internal representation be in accordance with 
USAS X3,4-1968, If# however, JOVIAL programideclarations 
generate messages for transmission to other systems or 
process messages received from other systems# these messages 
are required by other directives to conform to USAS 
X3,4-1968 in their external representation, 

Section x 
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( tat 1) 

Column 0 1 2 3 4 5 6 7 
Column Code 0 1 2 3 4 5 6 7 

Row 

0 space 0 P P P 
1 1 1 A G a q 
2 II 2 B R b r 
3 # 3 C s c s 
4 s 4 D T d t 
5 % 5 E U e u 
6 & 6 F V f V 
7 t 7 G w g w 
8 ( 8 H X h X 
9 ) 9 I Y i y 
10 # » J z J z 
il S K ( k 
12 # < L \ 1 
13 m s M ] m 
14 * > N n 
15 / ? 0 0 

Notes s row 0# column 3: zero 
row i# column 3: 
row 7# column 2s 

vertical mark in JOVIAL 
row 12# column 6i 
row 15# column 4s 

one 
prime # 

8 9 B C E F 

often rendered as a 

a lowercase letter 
an uppercase letter 

Figure 2-1 Characters 

,2 All of the character values indicated in the body of 
Figure 2»i can be represented in charactersconstants (except 
for system-dependent limitations). Artifices are required, 
however# to represent some of the values, Any spaces within 
the delimiting primes, exceot within a three-character code, 
represent characters of value "space", Primes# semicolons# 
and dollarssigns have special meanings, Therefore# in order 
to represent, a single occurrence of one of these signs# two 
of them are used in succession. If a succession of these 
signs is desired as part of the value represented by a 
charactersconstant# the entire string is doubled, In 
summarys 

2n primes are used to represent n primes, 

2n semicolons are used to represent n semicolons, 

2n dollarssigns are used to represent n dollarssigns, 

Section x,x,x 
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, 3  T h e  r e a s o n  f o r  d o u b l i n g  t h e  p r i m e s  i n s i d e  a  
c h a r a c t e r : c o n s t a n t  i s  t h a t  s i n g l e  p r i m e  t e r m i n a t e s  t h e  
c o n s t a n t .  T h e  r e a s o n  f o r  d o u b l i n g  s e m i c o l o n s  i n s i d e  a  
C h a r a c t e r : c o n s t a n t  i s  t h e  s a m e .  A l t h o u g h  i t  i s  i l l e g a l ,  a  
s i n g l e  s e m i c o l o n  t e r m i n a t e s  a  c h a r a c t e r : c o n s t a n t j  a n d  f o r  
t h e  s a m e  r e a s o n  i t  t e r m i n a t e s  a  c o m m e n t ,  t o  a v o i d  t u r n i n g  
t h e  w h o l e  p r o g r a m : d e c l a r a t i o n  i n s i d e  o u t  i f  t h e  c o r r e c t  
t e r m i n a t o r  i s  o m i t t e d .  T h e  r e a s o n  f o r  d o u b l i n g  d o l l a r : s l g n s  
i s  t h a t  a  s i n g l e  d o l l a r : s l g n  i n t r o d u c e s  t h e  c o d e s  d e s c r i b e  
i n  t h e  n e x t  t w o  p a r a g r a p h s ,  

, 4  A n y  c h a r a c t e r  r e p r e s e n t e d  i n  t h e  b o d y  o f  F i g u r e  2 * 1 ,  i f  
i t  i s  a c c e p t a b l e  a t  a l l  b y  t h e  s y s t e m  a s  a  c h a r a c t e r  v a l u e ,  
m a y  b e  r e p r e s e n t e d  b y  a  t h r e e  c h a r a c t e r  c o d e  b e g i n n i n g  w i t h  
a  d o l l a r : s i g n ,  T h e  s e c o n d  c h a r a c t e r  i s  a  c o l u m n  c o d e  f r o m  
t h e  f i g u r e :  i , e , »  a n y  n u m e r a l  o r  o n e  o f  t h e  l e t t e r s  f r o m  A  
t h r o u g h  F ,  T h e  t h i r d  c h a r a c t e r  i s  a n y  c h a r a c t e r  f r o m  t h e  
b o d y  o f  t h e  f i g u r e  t h a t  c a n  b e  r e c o g n i z e d  b y  t h e  c o m p i l e r ,  
T h e  c h a r a c t e r  s p e c i f i e d  b y  s u c h  a  c o d e  i s  t h e  o n e  a t  t h e  
i n t e r s e c t i o n  o f  t h e  c o l u m n  d e s i g n a t e d  b y  t h e  c o l u m n  c o d e  a n d  
t h e  r o w  i n  w h i c h  t h e  t h i r d  c h a r a c t e r  i s  f o u n d .  F o r  e x a m p l e ,  
t h e  p e r c e n t  m a r k  c a n  b e  r e p r e s e n t e d  b y  a n y  o f  s e v e r a l  t h r e e  
c h a r a c t e r  c o d e s ,  i n c l u d i n g  t h e s e  t w o :  

$ 2 5  

S 2 U  

, 5  w i t h i n  a  c h a r a c t e r : c o n s t a n t ,  t h e r e  I s  a  r e c o g n i t i o n  m o d e  
f o r  l e t t e r s ,  I n i t i a l l y ,  t h e  m o d e  i s  ' • g e n e r a l " ,  i n  w h i c h  a l l  
c h a r a c t e r s ,  i n c l u d i n g  u p p e r c a s e  a n d  l o w e r c a s e  l e t t e r s ,  a n d  
t h e  t h r e e - c h a r a c t e r  c o d e s  a r e  r e c o g n i z e d  a s  d e s c r i b e d  a b o v e .  
T h e  m o d e  c a n  h e  c h a n g e d  t o  " l o w e r c a s e " ,  h o w e v e r ,  b y  
i n c l u d i n g  t h e  t w o - c h a r a c t e r  m o d e  c o d e  c o n s i s t i n g  o f  
d o l l a r : s i g n  f o l l o w e d  b y  u p p e r c a s e  o r  l o w e r c a s e  I .  A l l  
l e t t e r s  f o l l o w i n g  s u c h  a  m o d e  c o d e  i n  a  c h a r a c t e r : c o n s t a n t ,  
r e g a r d l e s s  o f  t h e  c a s e  u s e d ,  a r e  c o n s i d e r e d  t o  b e  i n  
l o w e r c a s e .  T h e  t w o - c h a r a c t e r  m o d e  c o n s i s t i n g  o f  d o l l a r : s i g n  
f o l l o w e d  b y  u p p e r c a s e  o r  l o w e r c a s e  U  s e t s  t h e  " u p p e r c a s e "  
m o d e ,  i n  w h i c h  a l l  l e t t e r s  a r e  c o n s i d e r e d  u p p e r c a s e ,  T h e  
t h r e e - c h a r a c t e r  c o d e s  p e v a i l ,  w i t h o u t  c h a n g i n g  t h e  m o d e ,  
r e g a r d l e s s  o f  t h e  m o d e ,  H e n c e ,  t h e  a p p r o p r i a t e  c a s e  c a n  b e  
s p e c i f i e d  f o r  o n e  l e t t e r  i n  a  s t r e a m  o f  l e t t e r s ,  F o r  
e x a m p l e ,  h e r e  a r e  t o u r  c h a r a c t e r  c o n s t a n t s  w i t h  t h e  v a l u e  

. " D e  G a u l l e " :  

' D e  G a u l l e *  

' D S 6 E  G $ 6 A $ 7 U $ 6 L $ 6 L $ 6 E *  

' D S L E  $  4 G A U L L E '  

S e c t i o n  x , >  
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' S u d s l e s u  o $ l a u l l e '  ( n o n e  o f  t h e s e  a r e  o n e s )  

, 6  I f  t h e  c o u n t  i s  p r e s e n t  i n  a  c h a r a c t e r : c o n s t a n t #  t h e r e  
m u s t  o e  n o  s p a c e s  b e t w e e n  t h e  c o u n t  a n d  t h e  f i r s t  p r i m e #  a n d  
t h e  c o u n t  g i v e s  t h e  n u m b e r  o f  c o n c a t e n a t e d  r e p e t i t i o n s  o f  
t h e  c h a r a c t e r  v a l u e s  r e p r e s e n t e d  w i t h i n  t h e  p r i m e s , .  
E x a m p l e s ;  

2 ' T O M '  i s  e q u i v a l e n t  t o  ' T O M T O M '  

0 ' * '  i s  e q u i v a l e n t  t o  ' * * * * # » * * * * '  

3 '  '  i s  e q u i v a l e n t  t o  '  '  

, 7  N o t i c e  t h a t  i t  i s  i n d e e d  t h e  v a l u e s  t h a t  a r e  r e p e a t e d #  
n o t  t h e  c h a r a c t e r s  m a k i n g  u p  t h e  c o n s t a n t  b e f o r e  e v a l u a t i o n ,  
T h u s #  2 * T $ L 0 m '  i s  e q u i v a l e n t  t o  ' T o m T o m ' j  i t  i s  n o t  
e q u i v a l e n t  t o  ' T o m t o m ' ,  

, 8  T h e  s y s t e m  m a y  i m p o s e  a  l i m i t  o n  t h e  n u m b e r  o f  
c h a r a c t e r s  i n  s t r i n g s  r e p r e s e n t a b l e  b y  c h a r a c t e r : c o n s t a n t s #  
c h a r a c t e r ; v a r i a b l e s #  o r  c h a r a c t e r  I  f o r m u l a s #  T h e  s i z e  o f  a  
c h a r a c t e r { c o n s t a n t  i s  t h e  n u m b e r  o f  c h a r a c t e r s  r e p r e s e n t e d  
i n  t h e  v a l u e :  n o t  t h e  n u m b e r  o f  c h a r a c t e r s  b e t w e e n  t h e  
p r i m e s  

( e  q  u i 7  1 )  

p a t t e r n : c o n s t a n t  
p a t t e r n  { d i g i t -  '  

1  
2 
3  B  c o u n t  # 

4  
5  

S e c t i o n  x , x , x  
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C e q u 1 7 2 )  

p a t t e r n  p a t t e r n { d i g i t  

0  0  0  0  0  0  
0  0  0  0  1  1  
0  0  0  1  0  2  
0  0  0  i  1  3  
0  0  1  0  0  4  
0  0  1  0  1  5  
0  0  i  1  0  6  
0  0  1  1  1  7  
0  i  0  0  0  8  
0  i  0  0  i  9  
0  i  0  1  0  A  
0  l  0  1  1  B  
0  I  1  0  0  C  
0  i  I  0  1  D  
0  i  1  i  0  p a t  t e r n { d i g i t  I I s  E  
0  i  1  i  I  F  
1  0  0  0  0  G  
I  0  0  0  I  H  
1  0  0  1  0  I  
1  0  0  1  1  J 
1  0  1  0  0  K  
1  0  i  0  1  L  
1  0  i  1  0  M  
1  0  i  1  1  N  
I  1  0  0  0  0  
I  1  0  0  I P  
i  1  0  1  0  G  

1  0  i  1  P  
i  1  1  0  0  8  
I  1  1  0  I  T  
l  i  1  X  0  U  
i  i  i  1  1  V  

o r d e r  

1 

, 9  P a t t e r n { c o n s t a n t s  d i r e c t l y  r e p r e s e n t  v a l u e s  c o n s i s t i n g  
o t  s t r i n g s  o t  b i t s ,  ( V a r i o u s  v a r i a b l e s  a n d  f o r m u l a s  a l s o  
r e p r e s e n t  b i t  v a l u e s , )  T h e  n u m e r a l  t o  t h e  l e f t  o f  t h e  B  I n  
t h e  p a t t e r n ? c o n s t a n t  i s  t h e  " o r d e r "  o f  t h e  c o n s t a n t  a n d  
c o n t r o l s  t h e  p o s s i b l e  p a t t e r n i d i g i t s  a n d  a f f e c t s  t h e i r  
m e a n i n g s .  T h e s e  r e l a t i o n s h i p s  a r e  d i s p l a y e d  i n  t h e  b o x  *  
a b o v e  w h e r e i n  p a t t e r n ; d i g i t  i s  d e f i n e d ,  T h e  r i g h t  c o l u m n  
c o n t a i n s  t h e  p o s s i b l e  o r d e r s ,  T h e  p a t t e r n t d l g i t s  a r e  
d i s p l a y e d  i n  t h e  c e n t e r  i n  b r a c e s .  T h e  p e r m i s s i b l e  
p a t t e r n ; d l g i t s  a r e  o n l y  t h o s e  o n  t h e  l i n e  w i t h  o r  a b o v e  t h e  
s e l e c t e d  o r d e r ,  F o r  e x a m p l e ,  i f  t h e  p a t t e r n  i s  o f  o r d e r  4 ,  
o n l v  F  a n d  t h e  1 5  p a t t e r n i d i g i t s  a b o v e  F  a r e  p e r m i t t e d  a s  

S e c t i o n  x , >  
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part of this particular patternsconstant. The meaning of 
each pattern5diqit is given in the column on the left, but 
these are also affected by the order. If the order is n# 
then the n rightmost bits of each pattern represent the 
meanings of the corresponding patternjdigits, The optional 
count gives the number of concatenated repetitions of the 
patternjdigits enclosed in primes, No spaces are permitted 
anywhere within this structure, 

,10 The meaning of a pat terniconstant is the string of bits 
resulting from the concatenation of the strings of bits (as 
modified by the order) represented by each patternjdigit, 
The size of the patternsconstant is the number of bits in 
the string and may be obtained by multiplying the order 
times the count (assumed to be i if not specified) times the 
number of characters inside the primes. In the following 
examples# a patternjconstant on the left is shown with the 
bit string it represents on the right} 

48 '7CF03' 0X111100111100000011 

38'3120 ' 011001010000 

186*10' 101010101010 

582 *R' 1101111011 

(eaui57) 

numerlciconstant ;; = 

integericonstant 
tixedsconstapt 
iloatingsconstant 
status{constant 
qua Iit led{status{constant 

(ecu 123) 

Integer{constant {s = number 

Section x,x,x 
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C e q u B l )  

n u m b e r  E  
s c a l e  

t l o a t i n g s c o n s t a n t  } j =  n u m b e r  ,  
M  +  s c a l e  

s c a l e  
n u m b e r  .  n u m b e r  

( e c u  1 9 4 )  

s c a l e  }  } s  n u m b e r  

( e c u 7 7 )  

n u m b e r  
s c a l e  A  +  s c a l e  

f i x e d s c o n s t a n t  i ? =  

n u m b e r  ,  n u m b e r  

C e a u 2 2 2 3  

s t a t u s  J  c o n s t a n t  n =  V (  s t a t u s  )  

( e q u 2 2 1 )  

p r i m i t i v e  
s t a t u s  I  i s  n a m e  

l e t t e r  

S e c t i o n  x , 3  
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( e q u 1 6 7  )  

s t a t u s ! l i s t ? n a m e  
i t e m ? n a m e  

q u a l i f i e d ! s t a t u s j c o n s t a n t  : ?  =  V (  t a b l e m a m e  
!  s t a t u s  )  

p r o c e d u r e  m a m e  

a l t e r n a t « i e n t r a n e e ! n a m e  

, 1 1  N u m e r i c i c o n s t a n t s  r e p r e s e n t  n u m e r i c  v a l u e s ,  ( T h e r e  a r e  
a l s o  n u m e r i c j v a r i a b l e s  a n d  n u m e r i c ? f o r m u l a s , )  
N u m e r i c i c o n s t a n t s ,  a s  w e l l  a s  n u m e r  i c s v a r i a b l e s  a n d  
n u m e r i c ! f o r m u l a s  *  a r e  d e s c r i b e d  i n  t e r m s  o f  t h e i r  t h r e e  
p o s s i b l e  m o d e s  o f  r e p r e s e n t a t i o n ?  a s  i n t e g e r  v a l u e s *  f i x e d  
v a l u e s *  a n d  f l o a t i n g  v a l u e s ,  T h e  c o m p i l e r  m a y  r e p r e s e n t  
c o n s t a n t s  i n  m o d e s  o t h e r  t h a n  t h o s e  i n d i c a t e d  b y  t h e  
p r o g r a m i d e c l a r a t i o n ?  a s  l o n g  a s  t h e  o v e r a l l  e f f e c t  o f  t h e  
p r o g r a m j c e c l a r a t i o n  i s  n o t  c o m p r o m i s e d ,  ( T h i s  p r i n c i p l e  
a p p l i e s  i n  g e n e r a l ?  i , e » *  t h e  c o m p i l e r  c a n  d o  t h i n g s  
d i f f e r e n t l y  a s  l o n g  a s  t h e  r e s u l t  i s  t h e  s a m e , )  S u p p o s e *  
f o r  e x a m p l e *  a n  i n t e g e r ! c o n s t a n t  i s  u s e d  i n  a  c o n t e x t  t h a t  
r e q u i r e s  i t  t o  b e  c o n v e r t e d  t o  a  f l o a t i n g  v a l u e ,  i t  i s  f a r  
m o r e  e f f i c i e n t  f o r  t h a t  c o n v e r s i o n  t o  b e  d o n e  o n c e *  a t  
c o m p i l e  t i m e *  i n s t e a d  o f  e a c h  t i m e  t h e  c o d e  e x e c u t e d  

, 1 2  A n  i n t e g e r  v a l u e  i s  a  n u m e r i c  v a l u e  r e p r e s e n t e d  a s  a  
w h o l e  n u m b e r  w i t h o u t  a  f r a c t i o n a l  p a r t *  b u t  t r e a t e d  a s  i f  i t  
h a d  a  f r a c t i o n a l  p a r t  w i t h  v a l u e  z e r o  t o  i n f i n i t e  p r e c i s i o n ,  
I n  t h i s  m a n u a l *  p r e c i s i o n  m e a n s  t h e  n u m b e r  o f  b i t s  t o  t h e  
r i g h t  o f  t h e  p o i n t  i n  b i n a r y  r e p r e s e n t a t i o n s  o f  n u m e r i c  
v a l u e s ,  A  n u m b e r  u s e d  a s  a n  i n t e g e r ? c o n s t a n t  r e p r e s e n t s  a n  
u n s i g n e d  i n t e o e r  v a l u e ,  T h e  s i z e  o f  a n  i n t e g e r t c o n s t a n t  i s  
t h e  n u m b e r  o f  b i t s  n e e d e d  t o  r e p r e s e n t  t h e  v a l u e ?  f r o m  t h e  
l e a d i n g  o n e  b i t  t o  t h e  u n i t s  p o s i t i o n ,  i n c l u s i v e  ( v a l u e  z e r o  
h a s  s i z e  l ) ,  N o  s p a c e s  a r e  p e r m i t t e d  I n  a n  
i n t e g e r s c o n s t a n t ,  T h e  s y s t e m  m a y  i m p o s e  a  l i m i t  o n  s i z e s  o f  
i n t e g e r  v a l u e s ,  

, 1 3  F l o a t i n g  v a l u e s  v  a r e  r e p r e s e n t e d  w i t h i n  t h e  c o m p u t e r  
b y  t h r e e  p a r t s *  t h e  s i g n i f i c a n d  s *  t h e  r a d i x  r ,  a n d  t h e  
e x r a d  e *  h a v i n g  t h e  f o l l o w i n g  r e l a t i o n s h i p s  ( w i t h  r e g a r d  t o  
t h e  a b s o l u t e  v a l u e ) ?  

v  =  s  x  r  

s = 0 o r m  s c m x r  

, 1 4  T h e  r a d i x  r  a n d  t h e  m i n i m u m  v a l u e  m  a r e  f i x e d  i n  a n y  

S e c t - i o n  x , x , x  
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system, Therefore, only the slgnificand and the exrad are 
saved as representations of a floating value, For a 
negative value (not a constant), a minus sign is also saved 
with the significant Regardless of the system values of r 
and m, we assume that r = 2 and m is one-half, The language 
permits inquiry into the values of significands and exrads 
eased on radix and minimum of these values, Therefore, with 
respect to value, internal representation of floating values 
exhibits fso far as the programmer can see from results) the 
relationships: 

V = S X 2 

s = 0 or 1/2 s 1 

,15 Floating!constants are written with the assumption 
that# externally, r - 10, and tnere is no m, Thus, the 
value of a fioatingiconstant is given ass 

V s s X 10 

,16 A £loatingiconstant must not contain any spaces, In 
the syntactic equation for a floatingiconstant, the number 
(or numbers) and the decimaljpoint (if present) give the 
value of the external significance, The scale (with or 
without its piusisign or minus is ton) following E gives an 
exrad (exponent of the radix) to be used as a power of ten 
multiplier. If the exrad is zero, it and the E can be 
omitted, To be a floatingiconstant, the symbol must contain 
a decimalipoint, or a scale as exrad, or both, It must not 
contain an Aj that would make it a fixediconstant, 

,17 A floatingiconstant can contain information relating to 
the precision of its internal representation. The scale 
following M gives the minimum number of magnitude bits in 
the sjgnificand of the internal representation, In most 
systems, there are one or two or, at most, a very few modes 
of representation of floating values, If the scale 
following M is greater than the maximum number of magnitude 
bits in any of the system-dependent modes of representing 
floating values, the floatingiconstant is in error, 
Otherwise, the compiler chooses the mode with the smallest 
number of magnitude bits in the signiflcand at least as 
large as the scale following Na If there is a choice of 
exrad size also, the compiler chooses one that can encompass 
the value of the floatingiconstant, These sizes are based 
on the numbers of bits in the actual representations# not on 
what may be a fictional assumption that the radix is 2, If 
the M and its following scale are omitted, the compiler 
chooses its normal mode of floating representation or one 
that can contain the value, 

Section x, 
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, 1 8  A  f i x e d  v a l u e  i s  a n  a p p r o x i m a t e  n u m e r i c  v a l u e ,  w i t h i n  
t h e  c o m p u t e r #  i t  i s  r e p r e s e n t e d  a s  a  s t r i n g  o f  b i t s  w i t h  a n  
a s s u m m e d  b i n a r y  p o i n t  w i t h i n  o r  t o  t h e  l e f t  o r  r i g h t  o t  t h e  
s t r i n g ,  T h e  n u m b e r  o f  b i t s  i n  t h e  s t r i n g #  n o t  c o u n t i n g  a  
s i g n  b i t  i f  t h e r e  i s  o n e ,  i s  t h e  s i z e  o f  t h e  f i x e d  v a l u e ,  
T h e  n u m b e r  o f  b i t s  a f t e r  t h e  p o i n t  ( p o s i t i v e  o r  n e g a t i v e ,  
l a r g e r  o r  s m a l l e r  t h a n  t h e  s i z e )  i s  t h e  p r e c i s i o n  o f  t h e  
f i x e d  v a l u e ,  

, 1 9  A  f i x e d i c o n s t a n t  i s  s e e n #  i n  t h e  s y n t a c t i c  e q u a t i o n  
a b o v e ,  t o  b e  a n  i n t e g e r s c o n s t a n t  o r  a  f l o a t i n g { c o n s t a n t  
( w i t h o u t  a n  M  a n d  i t s  s c a l e )  f o l l o w e d  b y  t h e  l e t t e r  A  a n d  a  
s c a l e .  T h e  A  a n d  i t s  s c a l e  a r e  e s s e n t i a l  t o  m a k e  t h e  f o r m  a  
f i x e d { c o n s t a n t ,  S p a c e s  a r e  n o t  a l l o w e d  a n y w h e r e  w i t h i n  a  
f i x e d j c o n s t a n t ,  A l l  t h a t  p r e c e d e s  t h e  A  d e t e r m i n e s  t h e  
v a l u e  o f  t h e  f i x e d { c o n s t a n t •  A l l  t h a t  p r e c e d e s  t h e  A  
d e t e r m i n e s  t h e  v a l u e  o f  t h e  t i x e d { c o n s t a n t  ( w h i c h  m a y  t h e n  
b e  t r u n c a t e d  0 n  t h e  r i g h t ) ,  T h e  s c a l e  a f t e r  t h e  A  t e l l s  h o w  
m a n y  b i t s  t h e r e  a r e  a f t e r  t h e  p o i n t ,  ( I f  t h e  s c a l e  i s  
n e g a t i v e #  t h e  b i t s  d o n ' t  e v e n  c o m e  a s  f a r  t o  t h e  r i g h t  a s  
t h e  p o i n t ) ,  T h e  s i z e  o f  t h e  c o n s t a n t  i s  t h e  n u m b e r  o f  b i t s  
f r o m  t h e  l e f t m o s t  o n e - b i t  t o  t h e  n u m b e r  a f t e r  t h e  p o i n t  a s  
s p e c i f i e d  b y  t n e  s c a l e  a f t e r  A ,  i n c l u s i v e .  H e r e  a r e  s o m e  
t i x e d j c o n s t a n t s #  t h e i r  v a l u e s #  t h e i r  s i z e s #  a n d  t h e i r  
p r e c i s i o n s {  

( t a b 2 )  

f ixedjconstant  v a l u e  s  i z e  p r e c i s i o n  

1 9  A  0  
1 9 A 3  
1 9 A - 2  
2 , 3  A O  
2 ,  3 A - 1  
2  , 3  A  2  
2 , 3 a 5  
2 , 3  A 6  

1 9  
1 9  
1 6  

2 
2 
2 ,  
2 ,  

2 5  
2 8 1 2 5  

2 , 9 6 8 7 5  

0  
3  

•  2  
0  

-1  
2 
5  
6 

, 2 0  T h e r e  m u s t  b e  n o  s p a c e s  w i t h i n  a  f i x e d j c o n s t a n t ,  T h e  
s y s t e m  m a y  i m p o s e  a  s i z e  l i m i t a t i o n  o n  f i x e d  v a l u e s ,  

, 2 1  I n t e g e r { c o n s t a n t s #  f l o a t i n g { c o n s t a n t s #  a n d  
f i x e d j c o n s t a n t s  c a n n o t  h a v e  e m b e d d e d  s p a c e s  a n d  c a n n o t  h a v e  
n e g a t i v e  v a l u e s ,  B o t h  o f  t h e s e  c h a r a c t e r i s t i c s  a r e  c h a n g e d  
f o r  s t a t u s { c o n s t a n t s  a n d  q u a l l f l e d  J  s t a t u s { c o n s t a n t s ,  i n  
s t a t u s { c o n s t a n t s  a n d  o u a l i f i e d J s t a t u s i e o n s t a n t s #  t h e r e  m u s t  
b e  n o  s p a c e s  w i t h i n  t h e  s t a t u s #  w i t h i n  t h e  q u a l i f y i n g  n a m e #  
o r  b e t w e e n  t h e  V  a n d  t h e  l e f t { p a r e n t h e s i s ,  T h e r e  m a y  b e  
s p a c e s  e l s e w h e r e  w i t h i n  s u c h  c o n s t a n t s .  
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, 2 2  R t H t r t b n n r t ' n t s  a n d  q u a l i f l e d i s t a t u s i c o n s t a n t s  
r e p r e s e n t  c o n s t a n t  i n t e g e r  v a l u e s ,  H o w  t h e y  b e c o m e  
a s s o c i a t e d  w i t h  t h e s e  v a l u e s  a n d  h o w  t h e y  m a y  b e  u s e d  a r e  

-  e x p l a i n e d  e l s e w h e r e ,  I n  d i s t i n c t i o n  t o  i n t e g e r { c o n s t a n t s ,  
w h i c h  c a n  o n l y  s t a n d  f o r  z e r o  a n d  p o s i t i v e  i n t e g e r  v a l u e s ,  
s t a t u s  J  c o n s t a n t s  a n d  q u a l i f i e d s s t a t u s s c o n s t a n t s  c a n  a l s o  
s t a n d  f o r  u n v a r y i n g  n e g a t i v e  i n t e g e r  v a l u e s ,  

, D e f S y n l  M o n o s p a c e ) = m j  , D e f S y n [ S l a n t ] = S ;  , D e f s y n [ B o l d f a c e ]  
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2 , 9  C o m p u t e r  R e p r e s e n t a t i o n  o f  C o n s t a n t s  a n d  v a r i a b l e s  

J O V I A L  i s  d e s i g n e d  t o  b e  c o m p a t i b l e  w i t h  b i n a r y  c o m p u t e r s ,  
m a c h i n e s  i n  w h i c h  n u m e r i c  a n d  o t h e r  v a l u e s  a r e  r e p r e s e n t e d  a s  
s t r i n g s  o f  b i n a r y  d i g i t s ,  o n e s  a n d  z e r o s ,  T h e  b i t s  ( b i n a r y  
d i g i t s )  o f  a  c o m p u t e r  e r e  o r g a n i z e d  i n  a  h i e r a r c h i c a l  s t r u c t u r e ,  
A  c o m p i l e r  m a y  i m p o s e  a  d i f f e r e n t  s t r u c t u r e  o n  t h e  c o m p u t e r ,  b u t  
f o r  r e a s o n s  o f  e f f i c i e n c y  i t  u s u a l l y  a d o p t s  a  s t r u c t u r e  I d e n t i c a l  
t o  o r  a t  l e a s t  c om pa t i b l e  w i th  t he  s t r uc tu r e  o f  t he  mach ine ,  T h e  
s t r u c t u r e  d i s c u s s e d  i n  t h i s  s e c t i o n  i s  t h e  s y s t e m  s t r u c t u r e ;  
i . e . ,  t h e  s t r u c t u r e  p r e s e n t e d  t o  t h e  p r o g r a m m e r  b y  t h e  
combina t i on  o f  a  p a r t i cu l a r  c ompu te r  a nd  a  p a r t i cu l a r  J O V I A L  
c o m p i l e r  t h a t  p r o d u c e s  o b j e c t  c o d e  f o r  t h a t  c o m p u t e r ,  

, i  JOVIAL p r o g r a m j d e c l a r a t i o n s  a r e  n o t  c o m p l e t e l y  
i n d e p e n d e n t  o f  t h e  s y s t e m ,  T h e  e x t e n t  o f  d e p e n d e n c e ,  
h o w e v e r ,  I s  r e l a t e d  t o  t h e  u s e  o f  c e r t a i n  l a n g u a g e  f e a t u r e s .  
D e p e n d e n c e  i s  i n c r e a s e d  b y  t h e  u s e  o f  f e a t u r e s ,  s u c h  a s  
p a t t e r n s c o n s t a n t s  a n d  B I T ,  t h a t  r e l a t e  t o  b i t  r e p r e s e n t a t i o n  
o r  t hose ,  su ch  a s  LOC,  t h a t  r e l a t e  t o  sy s t em s t r uc tu r e ,  T h e  
va iue  o f  a  p a t t e rn i c ons t an t  i s  co m p l e t e l y  i ndependen t  o f  t h e  
s y s t e m ,  b u t  i t s  u s e  i m p l i e s  k n o w l e d g e  o f  t h e  r e p r e s e n t a t i o n  
o f  o t h e r  d a t a ,  I t  i s  t h a t  k n o w l e d g e ,  b u i l t  i n t o  t e  
p r o g r a m i d e c l a r a t i o n ,  t h a t  i s  s y s t e m  d e p e n d e n t ,  

, 2  E v e n  i f  s u c h  d e l i b e r a t e  s y s t e m  d e p e n d e n c e  i s  a v o i d e d ,  
t h e  p r o g r a m m e r  m u s t  s t i l l  h a v e  k n o w l e d g e  o f  s t r u c t u r e  a n d  
r e p r e s e n t a t i o n  i n  h i s  s y s t e m  s o  t h a t  h e  m a y  k n o w  t h e  
l i m i t a t i o n s  o n  p r e c i s i o n ,  h o w  h i s  t a b l e s  m u s t  b e  s t r u c t u r e d ,  
a n d  h o w  t o  a v o i d  g r o s s  i n e f f i c i e n c i e s ,  F o r  e x a m p l e ,  i n  
p r o c e s s i n g  l o n g  s t r i n g s  o f  c h a r a c t e r  d a t a ,  i t  i s  o f t e n  m u c h  
f a s t e r  t o  e x a m i n e  a n d  m a n i p u l a t e  t h e m  i n  w o r d - s i z e ,  i n s t e a d  
o f  b y t e « $ l z e ,  h u n k s ,  

, 3  A  " b y t e "  i s  a  g r o u p  o f  b i t s  o f t e n  u s e d  t o  r e p r e s e n t  o n e  
c h a r a c t e r  o f  d a t a ,  T h e  n u m b e r  o f  b i t s  i n  a  b y t e  i s  s y s t e m  
d e p e n d e n t ,  A l t h o u g h  J O V I A L  p e r m i t s  s o m e  l e e w a y  i n  
p o s i t i o n i n g  b y t e s ,  t h e r e  a r e  u s u a l l y  p r e f e r r e d  p o s i t i o n s ,  
W h e n  r e f e r r i n g  t o  t h e s e  p r e f e r r e d  p o s i t i o n s ,  w e  o f t e n  u s e  
t h e  t e r m  " b y t e  b o u n d a r y " ,  

, 4  A  " w o r d "  i s  a  s y s t e m - d e p e n d e n t  g r o u p i n g  o f  b i t s  
c o n v e n i e n t  f o r  d e s c r i b i n g  d a t a  a l l o c a t i o n ,  E n t r i e s  a n d  
t a b l e s  a r e  a l l o c a t e d  i n  t e r m s  o f  w o r d s .  D a t a  a r e  o v e r l a i d  
i n  t e r m s  o f  w o r d s ,  T h e  m a x i m u m  s i z e s  o f  n u m e r i c  v a l u e s  m a y ,  
b u t  n e e d  n o t ,  b e  r e l a t e d  t o  w o r d s ,  w o r d  b o u n d a r i e s  u s u a l l y  
c o r r e s p o n d  t o  s o m e  o f  t h e  b y t e  b o u n d a r i e s ,  

, 5  T h e  " b a s i c  a d d r e s s a b l e  u n i t "  i s  t h e  g r o u p  o f  b i t s  
c o r r e s p o n d i n g  t o  e a c n  m a c h i n e  l o c a t i o n ,  I n  m a n y  m a c h i n e s ,  
t h e  b a s i c  a d d r e s s a b l e  u n i t  i s  t h e  w o r d ,  I n  o t h e r s ,  i t  i s  
t h e  b y t e ,  I f  i t  i s  t h e  w o r d ,  e a c h  v a l u e  o f  t h e  l o c a t i o n  

S e c t i o n  x , x , x  
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c o u n t e r  r e f e r s  t o  a  u n i q u e  w o r d ,  I f  t o e  b a s i c  a d d r e s s a b l e  
u n i t  I s  t h e  b y t e ,  e a c h  l o c a t i o n  v a l u e  r e f e r s  t o  a  u n i q u e  
b y t e ,  I n  t h e s e  l a t t e r  c i r c u m s t a n c e s ,  i t  o f t e n  h a p p e n s  t h a t  
a d r e s s e s  a r e  s o m e w h a t  r e s t r i c t e d ,  F o r  I n s t a n c e ,  i t  m a y  b e  
p e r m i t t e d  t o  r e f e r  t o  a  s t r i n o  o f  c h a r a c t e r s  s t a r t i n g  i n  a n y  
b y t e ,  o r  t o  d o u b l e - p r e c i s i o n  f l o a t i n g  v a l u e s  s t a r t i n g  o n l y  
i n  b y t e s  w i t h  l o c a t i o n s  d i v i s i b l e  b y  8 ,  

, 6  I n t e g e r  a n d  f i x e d  v a l u e s  a r e  r e p r e s e n t e d  i n  b i n a r y  a s  
s t r i n g s  o f  b i t s ,  T h e  n u m b e r  o f  b i t s  u s e d  t o  r e p r e s e n t  t h e  
m a g n i t u d e  o f  a  v a l u e  i s  K n o w n  a s  i t s  s i z e  a n d  i s  ( i n  m o s t  
c a s e s )  u n d e r  t h e  c o n t r o l  o f  t h e  p r o g r a m m e r ,  T h e  p o s i t i o n  o f  
t h e  b i n a r y  p o i n t  i s  u n d e r s t o o d  a n d  t a k e s  u p  n o  s p a c e ,  F o r  
s i g n e d  v a l u e s ,  t h e  s i g n  b i t  i s  a n  a d d i t i o n a l  b i t  n o t  c o u n t e d  
i n  t h e  s i z e  o f  t h e  v a l u e ,  F o r  p u r p o s e s  o f  t h e  u s e  o f  B I T ,  
t h e  s i g n  b i t  i s  c o n s i d e r e d  t o  l i e  J u s t  t o  b e  l e f t  o f  t h e  
m o s t  s i g n i f i c a n t  b i t  a c c o u n t e d  f o r  b y  t h e  s i z e  o f  t h e  v a l u e .  
T h e  m a x i m u m  p e r m i s s i b l e  s i z e  o f  a n  i n t e g e r  o r  f i x e d  v a l u e  i s  
s y s t e m  d e p e n d e n t ,  T h e  m a x i m u m  s i z e  o f  a  s i g n e d  i n t e g e r  o r  
f i x e d  v a l u e  i s  o n e  l e s s  t h a n  t h i s  s y s t e m - d e p e n d e n t  s i z e  a n d  
t h e  p l a c e s  w h e r e  u n s i g n e d  v a l u e s  o f  m a x i m u m  s i z e  m a y  b e  u s e d  
a r e  r e s t r i c t e d ;  i . e . ,  t h e y  m u s t  n o t  b e  u s e d  i n  c o n j u n c t i o n  
w i t h  a n y  a r i t h m e t i c : o p e r a t o r s ,  n o r  w i t h  t h e  f o u r  
n o n s y m m e t r i c  r e l a t i o n a l t o p e r e t o r s  < ,  > ,  < s ,  > = ,  a n d  w h e n  
u s e d  w i t h  t h e  s y m m e t r i c  r e l a t i o n a l : o p e r a t o r s  ( =  a n d  < > )  t h e  
o t h e r  o p e r a n d  m u s t  n o t  b e  s i g n e d ,  

, 7  T h e  c o m p i l e r  d e t e r m i n e s  t h e  s i z e s  o f  c o n s t a n t s ,  T h e  
p r o g r a m m e r  u s u a l l y  s u p p l i e s  t h e  s i z e s  o f  v a r i a b l e s ,  T h e  
s i z e  d o e s  n o t  i n c l u d e  t h e  s i g n  b i t  f o r  s i g n e d  d a t a ,  F o r  
u n p a c k e d  o r  m e d i u m  p a c k e d  d a t a ,  t h e r e  m a y  b e  m o r e  b i t s  i n  
t h e  s p a c e  a l l o c a t e d  f o r  a n  I t e m  t h a n  a r e  s p e c i f i e d  b y  t h e  
p r o g r a m m e r ,  w h e t h e r  o r  h o w  t h e s e  e x t r a  b i t s  a r e  u s e d  i s  
s y s t e m  d e p e n d e n t ,  b u t  i n  a n y  c a s e  t h e y  a r e  k n o w n  a s  " f i l l e r  
b i t s " ,  T h e  s i g n  b i t ,  i f  t h e r e  i s  o n e ,  a n d  a n y  t i l l e r  b i t s  
a r e  t o  t h e  l e f t  o f  t h e  m a g n i t u d e  b i t s .  I t  d e p e n d s  o n  t h e  
s y s t e m  w h e t h e r  t h e  s i g n  b i t  i s  t o  t h e  l e f t  o r  r i g h t  o f  t h e  
f i l l e r  b i t s ,  

, 8  T h e  m e a n i n g s  o f  b i t  v a l u e s  0  a n d  1  a r e  n o t  s t i p u l a t e d ,  
b u t  i n  m o s t  i m p l e m e n t a t i o n s  0  s t a n d s  f o r  0  a n d  1  f o r  i  i n  
p o s i t i v e  v a l u e s .  F o r  n e g a t i v e  v a l u e s ,  t h e r e  i s  c o n s i d e r a b l e  
v a r i a t i o n ,  A l l  t h e  f o l l o w i n g  a r e  k n o w n  a n d  a c c e p t a b l e  
r e p r e s e n t a t i o n s  o f  - 1 2  i n  a n  u n p a c k e d ,  s i g n e d ,  i n t e g e r  i t e m  
d e c l a r e d  t o  b e  f o u r  b i t s  l o n g ;  

t  i  i .  i  i  i  n  i  i  1 1  l i  1 1  i  i  i  1 1 1 1 1 1  i l  1 1  i  1 H 1 1  i  u  1 1  i  i  U  o  o  i  l  
10000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0  
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, 9  F l o a t i n g  v a l u e s  a r e  r e p r e s e n t e d  b y  t w o  n u m b e r s *  b o t h  
s i g n e d ,  T h e  s l g n i f i c a n d  c o n t a i n s  t h e  s i g n i f i c a n t  d i g i t s  o f  
t h e  v a l u e  a n d  t h e  e x r a d  i s  t h e  e x p o n e n t  o f  t h e  u n d e r s t o o d  
r a c s i x ,  E a c h  s y s t e m  h a s  a  s t a n d a r d  m o d e  o f  r e p r e s e n t i n g  
f l o a t i n g  v a l u e s ,  k n o w n  a s  " s i n g l e  p r e c i s i o n " ,  w i t h  a  
s p e c i f i e d  n u m b e r  o f  b i t s  i n  t h e  s l g n i f i c a n d  a n d  a  s p e c i f i e d  
n u m b e r  i n  t h e  e x r a d ,  M a n y  s y s t e m s  h a v e  o n e  o r  a  f e w  
a d d i t i o n a l  m o d e s  i n  w h i c h  t h e r e  a r e  m e r e  b i t s  i n  t h e  
s l g n i f i c a n d ,  t h e  e x r a d ,  o r  b o t h ,  I f  t h e r e  i s  m o r e  t h a n  o n e  
m o o e ,  t h e  p r o g r a m m e r  c a n  u s u a l l y  c h o o s e  t h e  m o d e  f o r  e a c h  
f l o a t i n g  v a l u e ,  I n  t h e  a b s e n c e  o f  a n  i n d i c a t i o n  o f  s u c h  
c h o i c e ,  t h e  c o m p i l e r  w i l l  u s u a l l y  c h o o s e  s i n g l e  p r e c i s i o n ,  
T h e  r a d i x  i s  a n  i m p l i c i t  c o n s t a n t  h a v i n g  a  s y s t e m * d e p e n d e n t  
v a l u e ,  

, 1 0  C h a r a c t e r  v a l u e s  a r e  r e p r e s e n t e d  b y  s t r i n g s  o f  b y t e s ,  
e a c h  b y t e  c o n s i s t i n g  o f  a  s t r i n g  o f  b i t s ,  T h e  n u m b e r  o f  
b i t s  i n  a  b y t e  i s  s y s t e m  d e p e n d e n t ,  T h e  n u m b e r  o f  b y t e s  
u s e d  t o  r e p r e s e n t  a  c h a r a c t e r  v a l u e  i s  u n d e r  c o n t r o l  o f  t h e  
p r o g r a m m e r ,  b u t  t h e r e  i s  a  s y s t e m « » d e p e n d e n t  m a x i m u m ,  

, 1 1  A  c h a r a c t e r  i t e m  t h a t  f i t s  i n  o n e  w o r d  i s  a l w a y s  s t o r e d  
i n  o n e  w o r d ,  b y  t h e  c o m p i l e r ,  B y  u s e  o f  a  
s p e c i f i e d j t a b i e i d e c l a r a t i o n ,  t h e  p r o g r a m m e r  m a y  o v e r r i d e  
t h i s  r u l e ,  I f  i t  i s  n o t  d e n s e l y  p a c k e d ,  a  c h a r a c t e r  i t e m  
a l w a y s  s t a r t s  a t  a  b y t e  b o u n d a r y .  I t  i t  c r o s s e s  a  w o r d  
b o u n d a r y ,  a  c h a r a c t e r  i t e m  a l w a y s  s t a r t s  a t  a  b y t e  b o u n d a r y ,  
T h e  p r o g r a m m e r  m u s t  n o t  a t t e m p t  t o  o v e r r i d e  t h i s  r u l e ,  

, 1 2  A n  e n t r y  v a r i a b l e  w h o s e  r e l e v e n t  t a b l e ? d e c l a r a t i o n  d o e s  
n o t  d e s c r i b e  i t  a s  b e i n g  o f  s o m e  o t h e r  t y p e  i s  a  b i t  
v a r i a b l e ,  i t  i s  m e r e l y  t h e  s t r i n g  o f  b i t s ,  o f  a  s i z e  
c o r r e s p o n d i n g  t o  t h e  n u m b e r  o f  w o r d s  i n  a n  e n t r y ,  
r e p r e s e n t i n o  t h e  e n t r y ,  

2 , 1 0  S p a c e s ,  C o m m e n t s  

T h e  s y n t a c t i c  s t r u c t u r e s  o f  a l l  s y m b o l s  h a v e  n o w  b e e n  e x p l a i n e d ,  
a s  w e l l  a s  t h e  p l a c e s  w h e r e  s p a c e s  a r e  p e r m i t t e d  o r  p r o h i b i t e d  
w i t h i n  t h e m ,  A l l  f u r t h e r  s t r u c t u r e s  t h a t  g o  t o  m a k e  u p  a  
p r o g r a m : d e c l a r a t i o n  a r e  c o m p o s e d  o f  s t r i n g s  o f  s y m b o l s .  I t  i s  
a l w a y s  p e r m i t t e d  t o  p l a c e  o n e  o r  m o r e  s p a c e s  b e t w e e n  s y m b o l s ,  I t  
i s  s o m e t i m e s  r e q u i r e d  t o  p u t  a t  l e a s t ,  o n e  s p a c e  b e t w e e n  s y m b o l s ,  
T h e  c r i t e r i o n  i s  t o  a v o i d  a m b i q u i t y ,  C o m m e n t s  c a n  o f t e n  r e p l a c e  
r e q u i r e d  s p a c e s ,  

, 1  S p a c e s  a r e  r e q u i r e d  i n  m a n y  s i t u a t i o n s  t o  e n a b l e  t h e  
c o m p i l e r  t o  d e t e c t  t h e  e n d  o f  o n e  s y m b o l  a n d  t h e  b e g i n n i n g  
o f  t h e  n e x t .  G e n e r a l l y ,  a t  l e a s t  o n e  s p a c e  i s  r e q u i r e d  
b e t w e e n  t w o  s y m b o l s  o f  a n y  c l a s s  e x c e p t  i d e o g r a m s ,  b u t  
i n c l u d i n g  t h e  q u o t a t i o m m a r k ,  T h e  r u l e  i s  e x h i b i t e d  i n  
d e t a i l  i n  t h e  f o l l o w i n g  t a b l e ,  T h e  r o w s  a r e  l a b e l l e d  w i t h  

S e c t i o n  x . x , x  
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the ending signs of the left symbol of a pair of symbols, 
The columns are labelled with the beginning signs of the 
right symbol of a pair, "SR" at the intersection of row and 
column indicates that at least one space is required between 
the pair of symbols: 

(tab!) 

SR 

Left Right symbol starts with: 
symbol 
ends in numeral letter s * f 

numerai SR SR SR SR 

letter SR SR SR SR 

$ SR SR SR SR 
r SR SR SR SR 

SR SR 

SR 

,2 A comment may occur between symbols. However, it must 
not occur within a definition nor within any constant, such 
as a status?constant or a character:constant, A comment may 
be used instead of the required space between symbols unless 
use of the comment would cause the occurrence of two 
quotation:marks in succession. In fact, only the use of a 
comment can bring about the situation indicated by the lower 
right corner of the table above. Introduction of a comment 
between symbols where a space is permitted but not required 
may then require a space to prevent the comment from 
interfering with another symbol, 

,3 A comment must not be used where the next structure 
required or permitted by the syntax is a definition, That 
is, a comment must not follow the define:name or a 
right:parenthesis in a detine:declaration, And a comment 
must not follow a left:parenthesis or a comma in a 
definition:Invocation, A comment, as defined above, must 
not occur in a definition delimited by quotation:marks, 

Section x 



D L S  2 4 » A P B » 7 4  1 2 8 4 5  3 0 5 4 6  
p a g e  [ 2 4 ]  

J O V I A L  J 7 3  2 4  A P P  

< S T O N E > E Q U A X l O N S  t N L S  f  6  #  4 - A P R - 7 4  0 6 : 4 2  D L S  >  

, D e « S y n [ M o n o s p a c e ] a M f  t 0 e f S y n [ S l a n t 3 a S ;  . D e t S y n [ B o l d f a c e ] s B ;  

( e q u l )  

l i  2  3 3  

a b b r e v i a t i o n  !  =  l e t t e r  

( e a u 2 )  

2 :  6 3  

a b n o r m a l { d i r e c t i v e  s s =  J A B N Q B M A L  d a t a s n a m e  f  

C e a u 3 )  

3 {  1 3 0  

a b s o l u t e { f u n c t i o n j c a l l  i s =  A B S  (  n u m e r i c i f o r m u l a  )  

( e o u 4 }  

4 :  5  8 #  1 7 0  

a c t u a l { d e f i n e { p a r a m e t e r  ; : =  
d e f i n i t i o n  

"  d e f i n i t i o n  »  



2 4  A F P  7 4  
p a n e  t 1 3  

C e n u 5 )  

5 ;  1 0 1 ,  1 7 0 ,  1 8 0 ,  1 9 1  

a l t e r n a t e i e n t r a n c e i n a m e  

a c t u a l j i n p u t { p a r a m e t e r  : i =  

D L S  2 4 - A P R - 7 4  1 2 8 4 5  3 0 5 4 6  

J O V I A L  J  

S T O P  

R E T U R N  

T E S T -
E X I T  

p r o c e d u r e  s n a m e  
c o n t r o l s v a r l a b l e  
s t a t e m e n t j n a m e  

s t a t e m e n t  s n a m e  
p r o c e d u r e i n a m e  
f o r m u l a  
t a b l e  j  n a m e  
d a t a s b l o c K s n a m e  
v a r i a b l e  
$  p o i n t e r s f o r m u l a  

C e q u 6 )  

6 }  1 7 0 ,  1 8 0 ,  1 9 1  

a c t u a l i o u t p u t i p a r a m e t e r  s s  =  v a r i a b l e  

( e  q  u  7  )  

7 1  1 6 6  , 2 1 7  

a l l o c a t i o n s  I n c r e m e n t  ? s =  n u m b e r  

( e  p  u  8 )  

8 !  9 ,  4 9 ,  1 6 6 ,  1 8 2 ,  2 0 5 ,  2 1 7  

a l l o c a t i o n s  s p e c i f i e r  I : =  $  p o i n t e r { f o r m u l a  



D L S  2 4 - A P R - 7 4  1 2  S  4 5  3 0 5 4 6  
p a q e  [ 2 ]  

J O V I A L  J 7 3  2 4  A P R  

C e a g S )  

9 :  7 5 ,  1 8 4  

a i t e r n a t e s e n t r a n c e i d e c l a r a t i o n  i ? =  E N T E R  
a l t e r n a t e i e n t r a n c e s n a m e  

f o r m a l ; i n p u t : p a r a m e t e r  

f o r m a l { o u t p u t s  p a r a m e t e r  5  

e n v i r o n m e n t a l ! s p e c i f i e r  

i temjdescriot ion 

a l l o c a t i o n s s p e c i f i e r  

p a c k i n g s s p e c i f i e r  b i t s n u m b e r  

c o n s t a n t  f  

( e a u  J .  0 )  

1 0 s  1 3 0  

a l t e r n a t e i e n t r a n c e { f g n c t i o n i c a l l  » s a  A L T  (  
p r o c e d u r e s n a m e  )  

( e o u l  1 )  

1 1 1  5 ,  9 ,  5 3 ,  1 0 1 ,  1 2 2 ,  1 3 8 ,  1 8 0 ,  1 8 7 ,  1 9 3  

a l t e r n a t e j e n t r a n c e j n a m e  s ;  =  n a m e  

C  e q g 1 2  )  

1 2 !  1 5 9  

* 

e r i t h m e t , i c ! o p e r a t o r  ! :  =  
/  

# #  



2 4  A P R  7 4  
p a g e  C  3  3  

D L S  2 4 » A P R * 7 4  1 2  I  4 5  3 0 5 4 6  

J O V I A L  

C e q u l J )  

a s s i g n m e n t l o p e r a t o r  : : =  

C  e o u 1 4 )  

1 4 :  2 0 7  

v a r i a b l e  
f o r m u l a  
i n d e x e d : v a r i a b l e : r a n g e  

i n d e x e d ? v a r i a b l e : r a n g e  
f o r m a t  ? f u n c t i o n : c a l l  

f o r m u l a  
f o r m a t : v a r i a b l e  

i n d e x e d : v a r i a b l e : r a n g e  

C e g u i S )  

1 5 ;  1 5 9  

a t t r i b u t . e ? a s s o c i a t i o n  : ;  =  0 0  t  d e s c r i p t i o n : a t t i D U t e  3  

( e g u l 6 )  

1 6 1  6  3  

b e a i n ; d i r e c t i v e  1 B E G I N  r e f e r e n c e  ;  

C e g u l 7 )  

1 7 ;  i s  

b i t ; f o r m  f o r m  



D L S  2 4 - A P R - 7 4  1 2 ! 4 5  3 0 5 4 6  
p a q e  [ 4 ]  

J O V I A L  J 7 3  2 4  A P R  

f e q u i 8  )  

1 8 !  1 8 ,  2 9 ,  9 7 ,  1 5 9 ,  1 9 6  

b i t  t  f o r m u l a  

b i t { f o r m u l a  

' ! = 

p a t t e r n ! c o n s t a n t  
e n t r y : v a r i a b l e  
c o m p a r i s o n  
c h a . i n : c o m p a r i s o n  
b i t : s t r i n g : f u n c t i o n : c a l l  
s h i f t : f u n c t i o n i c a l l  
b i t : f o r m  
b l t : f o r m u i a  l o g i c a l ; o p e r a t o r  

N O T  b i t t f o r m u l a  
b i t : f o r m u l a  &  b i t : f o r m u l a  
C  b i t . : f o r m u i a  )  
n u m e r i c : f o r m u l a  
c h a r a c t e r : f o r m u l a  

( e q u 1 9  )  

1 9 !  9 ,  1 8 2 ,  2 0 b ,  2 1 7 ,  2 1 8  

b i t t n u m b e r  : : =  n u m b e r  

C e q u 2 0 )  

2 0 :  1 8 ,  1 3 0  

b l t : s t r i n q s f u n c t i o n ; c a l l  : : =  
B I T  (  f o r m u l a  ,  n u m e r i c : f o r m u l a  

n u m e r i c : f o r m u l a  )  

( e q u 2 1 )  

2 1 t  2 4 7  

b i t : v a r i a b l e  : : =  
e n t r y : v a r i a b l e  
B I T  (  n a m e d : v a r i a b l e  

n u m e r i c ; f o r m u l a  )  
,  n u m e r i e : f o r m u i a  
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(equ2 2) 

22: 217 

bitsiper:entry = number 

(eou23) 

23; 130 

bytes string:functionteall :s = 
BYTE ( charactertformula , numeric:formula , 

numericsformula ) 

Ceou2 4) 

24; 18 

chain{comparison ::= comparison relation:operator 
formula 

25; 26, 32, 46, 62, 100, 112, 120, 137, 213, 234, 240 

(egu26) 

26: 29, 39 

charactericonstant :t = count * character 

Cequ25 5 

slon 
character ;s= 

system:dependent;character 

(equ27) 

27 5 29 

character:form ::= form 
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Ceou28) 

28: 29 

character:format :»= count C 

(equ29) 

29: 18, 23, 93, 94, 97 

character:formula :: = 

character: formula 

character:constant 
character:variable 
characteriform 
character:function:call 
character:formula & 

C character:formula ) 
bit:formula 

(equ3Q) 

30: 29 

character:functionscall := function:cali 

C eqy 31) 

315 29, 96, 247 

named{characterivariable 
character:varlahle ::= BYTE ( 

namedicharacfcerivariable , numeric:formula 
, numeric:formula ) 

(e q u 3 2) 

32: 233 

comment ::= " character 



p a q e  [ 7 ]  
2 4  A P R  7 4  

D L S  2 4 - A P H - 7 4  1 2 { 4 5  3 0 & 4 6  

J O V I A L  

( e  q  U  3  3  )  

3 3 :  1 8 #  2 4  

c o m p a r i s o n  : ; =  f o r m u l a  r e l a t i o n a l { o p e r a t o r  f o r m u l a  

( e q u 3 4 )  

3 4  {  6  3  

n a m e  

(  n a m e  )  
c o m p o o l !  d i r e c t i v e  i f -

c o m p o o l i n a m e  

1 C Q M P O O L  

c o m p o o l { n a m e  )  

( e a u 3 5 )  

3 5 {  3 4  

c o m p o o l s n a m e  { { =  n a m e  

C  e a u 3 6 1  

3 6 {  2 1 9  

d e c l a r a t i o n  
c o m p o u n d : s t a t e m e n t  B E G I N  E N D  

s t a t e m e n t  

C  e q u  3  7  )  

3 7  1  3 8 #  9 7 #  2 3 8 ,  2 4 1  

c o n d i t i o n a l s  f o r m u l a  : : =  f o r m u l a  



J O V I A L  J 7 3  

f  e a u 3  8 )  

3 8 1  2 0 7  

c o n d i t i o n a l i s t a t e m e n t  
I F  c o n d i t i o n a l  j  f o r m u l a  j  c o n t r o l l e d { S t a t e m e n t  

s t a t e m e n t { n a m e  s  E L S E  c o n t r o l ,  l e d  s  s t a t e m e n t  

( e q u 3 9  3  

3 9  5  9  ,  4 2 ,  1 8 2 ,  2 0 5  ,  2 3 3  

n u m e r i c j c o n s t a n t  
c o n s t a n t ; f o r m u l a  : i -  p a t t e r n : c o n s t a n t  

c n a r a c t e r i c o n s t a n t  

C e q u 4 0  3  

4 0 ?  9 7  

c o n s t a n t s f o r m u l a  : ! =  (  f o r m u l a  3  

f e o u 4 1 3  

4 1 ?  1 6 6 ,  1 6 7 ,  2 1 7 ,  2 1 8  

c o n s t a n t  ? i i s t  : ;  =  
[  i n d e x  )  c o n s t a n t ? l i s t { e l e m e n t  

[  i n d e x  ]  
c o n s t a n t { l i s t { e l e m e n t  

t 

( e c u 4  2  3  

4 2 1  4 1 ,  4 2  

c o n s t a n t { l i s t i e l e m e n t  

c o n s t a n t { l i s t { e l e m e n t  3  

,  »  c o n s t a n t  

c o u n t  C  

c o n s t a n t { l i s t { e l e m e n t  
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Ceau43) 

4ij lib, 148 

increment sphrase terminator{phrase 

replacement?Phrase 
control{Clause !:= initialiphase 

increment{phrase 

terminator{phrase replacement{phrase 

(equ44) 

44 s 5, 239 

named{variable 
control{variable n = 

letter{control!variable 

Cenu45) 

4S{ 38# 141 

controlled!statement ::= statement 

Ceau46) 

46! 6 3 

copy{directive {{= COPY character ? 

(eau47) 

47{ 26# 28, 42, 72, 78, 95, 98, 103, 120, 124, 126, 171, 173, 
199 

count !!= number 
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(eau48 )  

48s  182  

da tasa l l oca to r i spec i f i e r  ss  =  

(enu49 )  

49 !  49 ,  51 ,  75  

da tasb iocksdec ia ra t i on  : : =  

BLOCK da ta {b lock :name 

BEGIN  
END 

env i ronmen ta l?spec i f i e r  
J  

a l l oca t i on {spec i f i e r  

s imp le i i t ems  dec la ra t  i on  
t ab le ;dec la ra t i on  

da ta ib lock {dec la ra t i on  
i ndependen t {ove r l ay {dec la ra t i on  

C equ50 )  

50s  5 ,  49 ,  52 ,  90 ,  109 ,  138 ,  209  

da fca ib iock fname name 

CequS i )  

51J  54  

da ta {dec la ra t i on  { {=  

i t em idec ia ra t i on  
tab lesdec la ra t i on  

da ta {b locks  dec la ra t i on  
ove r l ay {dec la ra t i on  
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(equ52) 

52! 2, 129, 174, 195, 244 

item:name 
datasname :;= taoiesname 

data lblockI name 

C e q u 5 3 ) 

53 s 1-30 

procedure sname 
oata:sizestunctionscall S5 S  DSIZE ( 

) 

alternatesentrance:name 

(equ54) 

54s 36, 54, 112, 179 

declaration s: 

status slist;declaration 
form:declaration 
dataideclaration 
null:declaration 
definej declaration 
name declaration 
processing s declaration 
externalsdeclaration 
BF.GIt declaration END s 

fequ55) 

55! 54 

define;declaration ss = DEFINE definesname ( 
formaisdefinesparameter ) " definition "s 
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Cequ56 )  

56S  55 ,  58  

de f l ne tname : ; s  name 

Cequ57)  

57 :  4 ,  55  

de f i n i t i on  : i =  s ign  

(e  q  U  5  8  )  

58 :  

de f i n i t i on :  . i nvoca t i on  : : =  de f i nesname (  
ac tua l j de f i nespa rame te r  )  

(eou59 ]  

59S  185  

dependen t :p rog ram:dec . i a ra t i on  : :  =  
p rocedu re *dec la ra t i on  

Cequ60)  

60 ;  15 ,  69  

i t em sname 
desc r i p t i on ia t t r l bu te  : : =  

i t emsdesc r i p t i on  

(eou6 l3  

61 ;  166 ,  217  

d imens ions  l i s t  i t s  [  l owersboupd  :  uppersbound  
3 



D L S  2 4 - A P R - 7 4  1 2  5  4 5  3 0 5 4 6  
p a q e  £ 1 3 ]  

2 4  A P R  7 4  J O V I A L  

C e q y 6 2 1  

6 2 s  2 0 7  

d i r e c t j s t a t e m e n t  : : =  D I R E C T  c h a r a c t e r  J O V I A L  j  

C e q u 6  J )  

6 3  8  

c o m p o o l s d i r e c t i v e  
s K i p j d i r e c t i v e  
t o e g l n t d i r e c t i v e  
e n d s  d i r e c t i v e  
t r a c e  j  d i r e c t i v e  
c o p y t d i r e c t i v e  
a b n o r m a l  8  d i r e c t i v e  
s e t s :  d i r e c t i v e  

d i r e c t i v e  s i s  u s e s  8  d i r e c t i v e  
p o i n t e r s d i r e c t i v e  
o r d e r  s d i r e c t i v e  
r e c u r s i v e  8  d i r e c t i v e  
t i m e  8  d i r e c t i v e  
s p a c e s d i r e c t i v e  
l i n K a q e s d i r e c t i v e  
i n t e r f e r e n c e  8  d i r e c t i v e  
f r e q u e n c y t d i r e c t i v e  



D L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 6  
p a q e  C 1 4 3  

J O V I A L  J 7 3  2 4  A P H  

( e q u 6 4 )  

6 4 !  2 3 3  

1 C O M P O O L  
J  S K I P  
{ B E G I N  
{ E N D  
{ T R A C E  
{ C O P Y  
{ A B N O R M A L  
{ S E T S  •  

d i r e c t i v e j k e y  s ; =  { U S E S  
{ P O I N T E R  
{ O R D E R  
{ R E C U R S I V E  
{ T I M E  
{ S P A C E  
{ L I N K A G E  
{ I N T E R F E R E N C E  
{ F R E Q U E N C Y  

C e q u 6 5 )  

6 5 !  6 3  

e n d i c i r e c t i v e  s : =  { E N D  f  

( e q u 6 6 )  

6 6 !  2 1 7  

e n t r i e s i p e r j w o r d  s j =  n u m b e r  

( e q u 6 7 )  

6 7 !  1 8 ,  2 1 ,  1 1 7 ,  2 5 2  

e n t r y i v a r i a b l e  s s =  t a b i e t n a m e  [  i n d e x  ]  §  
p o i n t e r ! f o r m u l a  



D L S  2 4 - A P R - 7 4  1 2  8  4 5  3 0 5 4 6  
p a q e  [ 1 5 ]  

A P R  7 4  J O V I A L  

C e o u 6 8 )  

6 8 :  9 ,  4 9 ,  1 6 6 ,  1 8 2 ,  2 0 5 ,  2 1 7  

e n v l r o n m e n t a l i s p e c i f i e r  

p r o g r a m : n a m e  
I N  p r o c e d u r e s n a m e  

R E S E R V E  

R E S E R V E  

( e  q  u  6  9  )  

6 9 !  1 5 9  

e v a l u a t i o n s c o n t r o l  u =  9  C  d e s c r i p t i o n l a t t r l b u t e  ]  

( e q u 7 Q )  

7 0 !  2 0 7  

e x c h a n a e :  s t a t e m e n t  : : =  v a r i a b l e  = =  v a r i a b l e  ;  

( e q u 7 1 5  

7 1 :  2 0 7  

e x i t  5  s t a t e m e n t  M =  E X I T  s t a t e m e n t : n a m e  >  

C e q y 7 2 )  

I 2 i  8 2  

c o u n t  D  c o u n t  Z 

e x r a d  s i s  c o u n t  Z  c o u n t  p  
m  

c o u n t  Z  #  



D L S  2 4 - A P R * 7 4  1 2 : 4 5  3 0 5 4 6  
p a a e  [ 1 6 ]  

J O V I A L  J 7 3  

C e a u 7 3 )  

7 3 !  1 3 0  

e x r a d * f u n c t i o n i c a l l  : ; =  X R A D  (  n u m e r i c ! f o r m u l a  )  

C e o u 7 4 )  

7 4 !  1 3 2  

e x r a d i s p e c i f i e r  i :  =  n u m b e r  

( e q u 7 5 )  

7 5 !  5 4  

s i m p l e ! i t e m i d e c l a r a t i o n  

t a b l e i d e c i a r a t i o n  

d a t a i b l o c k i d e c l a r a t i o n  

r a m e j d e c l a r a t i o n  
D E F  

p r o c e d u r e i d e c i a r a t i o n  
e x t e r n a i i d e c i a r a t i o n  ! ! =  

a I t e r n a t e s e n t r a n c e i d e c l a r a t i o n  
R E F  

s i m p l e . *  i t  e m  i d e c i a r a t i o n  
t a b l e ! d e c l a r a t i o n  

B E G I N  
d a t a ! b l o c k i d e c i a r a t i o n  E N D  t  

n a m e i d e c l a r a t i o n  

p r o c e d u r e i d e c i a r a t i o n  

a l t e r n a t e i e n t r a n c e ! d e c l a r a t i o n  

( e q u 7 6 )  

7 6 !  8 7  

i i e l c t w i d t h  l i s  n u m b e r  
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(equ77) 

77: 157 

number 
scale A + scale 

fixed:constant :is 

number „ number 

(eou7 8) 

78: 158 

count D 

traction:oart 

fixedsformat 
# R 

tract ion:part 

integeripart 

integeripart count 

count 

C equ79) 

79: 160 

fixed:tunction:call :i= function:call 

Cequ8G) 

80: 162 

tixedivariable ::= named:varlabie 
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(equ8 1) 

81: 157 

number E + 
scale 

m 

tloatlngsconstant :;a number „ • 
M + scale 

E 
* scale 

number , number 

(equ 8 2 ) 

82: 158 

floatlng:format slgnlficand e exrad R 

Ceau831 

floating Ifunction tea 11 ;:= function*call 

Cequ84) 

84J 162 

floatlngsvariabie ;; = namedsvariable 

(equ85) 

85: 141 

foriciause FOR loopjcontroi : 

C equ86) 

86: 17# 27 

form formmame ( formula ) 
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CequP7) 

87; 54 

iorm;declaration = FORM forminame B f ield;width 

t 
C 

(eauea) 

88 t 86, 87 

forminame ;;= name 

(eqa89) 

891 55, 170 
formaiidefineiparameter ;i= letter 

feou903 

90; 9, 170, 182 

statementiname 
simple;iteminame 

formaliinput{parameter !!= procedureiname 
table:name 
dataibiocKiname 

(eou91.3 

911 9, 170, 182 

tormaiioutputiparameter ;«= simple;itemtname 
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24 APP 

(eau92) 

92! 95 

format J:* 

numericiformat 

nul l j format 
insert:format 
sKip:format 
cnaracteriformat 
pattern:format 

(equ9 J) 

93: J4, 130 

format: function: caj,i : ? = FORMAT character: formula , 
format:list » procedureiname ) 

(eau94) 

94: 93, 95, 96 

format:iist ::= character:formula 

(equ95) 

95: 93 # 95, 96 

formatilist 
format 

count ( format:iist 3 

(equ96) 

96: 14, 102, 247 

format:variable ::= FORMAT (character:variable , 
formatilist ,procedure:name ) 
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(equ9 7 3 

97; 6, H, 20, 24, 33, 37, 40, 86, 119, 159, 192, 203, 209, 
242, 245 

pointer:formula 
numeric:formula 
bit:formula 

formula = conditional:formula 
character:formula 
value s formula 
numeric sformula 
constant:formula 

(eqg98) 

98: 78 

count D count Z 

fractlonipart = 

count D 

Cequ99 3 

99: 130 

tractionspart:function:call FRAC t 
numericjformula 3 

CequiOO),Grab=n; 

100} 65 

trequencyidirective :;s {FREQUENCY character j 



J O V I A L  J 7 3  
p a q e  [ 2 2  J  

D L S  2 4 - A P R - 7 4  1 2  S  4 5  3 0 5 4 6  

2 4  A P R  

C e q u i O l )  

1 0 1 :  3 0 ,  7 9 ,  8 3 ,  1 2 5  

t u n c t i o n i e a l 1  s  
p o i n t e r :  f o r m u l a  

i n t r i n s i c : f u n c t i o n : c a i l  
p r o c e d u r e : n a m e  §  

a l t e r n a t e : e n t r a n c e  j n a m e  
C  a c t u a l : i n p u t  p a r a m e t e r  

( e o u l 0 2 )  

1 0 3 :  2 4 8  

n a m e d j c h a r a c t e r : v a r i a b l e  

f u n c t i o n a l : v a r i a b l e  

n u m e r i c :  f o r m u l a  

f o r m a t  s v a r i a b l e  
B Y T E  C  

,  n u m e r i c : f o r m u l a  

,  n u m e r i c : f o r m u l a  )  
B I T  (  n a m e d : v a r i a b l e  ,  

,  n u m e r i c : f o r m u l a  )  

( e q u l 0 3 )  

1 0 3 :  1 5 8  

g e n e r a l i z e d m u m e r  i c :  f o r m u l a  : : =  c o u n t  N  R  

( e q u t 0 4 )  

1 0 4 :  2 0 7  

g o : t o : s t a t e m e n t  s : s  
J  :  

G O T O  s t a t e m e n t i n a m e  t  i n d e x  

( e a u l 0 5 )  

1 0 5 :  l i b  

h i g h j p o i n t  : : =  n u m e r i c : f o r m u l a  
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C equ106) 

106} 233 

/ 
*# 

\ 
& 

< 

> 
< = 
> = 

Ideogram s Js <> 

(e q u 10 7) 

107! 43 

incrementiphrase :I= BY numeric;formula 
numeric{value:formula 

(e q u 10 8) 

108S 49# 168 

independent{overlay{declaration OVERLAY [number 
] 

C 
patterniconstant 1 

independent{overlay{expression { 

V 



D L S  2 4 » A P R » 7 4  1  2  S  4 5  3 0 5 4 6  
P a g e  [ 2 4 ]  

J O V I A L  J 7 3  2 4  A P I  

C e a u l Q 9 )  

1 0 9 ;  1 1 1  

i n d e p e n d e n t s o v e r l a y : e l e m e n t  s s  =  

i n d e p e n d e n t  l o v e r  l a y l e x p r e s s i o n  )  

s p a c e r  
s i m p l e ;  i t e m i n a m e  
t a b l e j n a m e  
d a t a ; b l o c k ; n a m e  
(  

C e q u l l O )  

1 1 0 !  1 0 8 ,  1 0 9  

i n d e p e n d e n t  s o v e r l a y ! e x p r e s s  i o n  : s  =  
i n d e p e n d e n t ; o v e r l a y i s t r i n g  

i  i n d e p e n d e n t { o v e r l a y ; s t r i n g  

( e q u  1 1 1 )  

i l l :  1 1 0  

i n d e p e n d e n t j o v e r l a y i s t r i n q  ; :  =  
i n d e p e n d e n t  l o v e r  l a y  j e l e t p  e n  t  

( e c u  1 1 2 )  

1 1 2 ;  1 8 5  

i n d e p e n d e n t i p r o g r a m i d e c l a r a t i o n  P R O G R A M  
p r o g r a m ; n a m e  

C  c h a r a c t e r  )  j  s t a t e m e n t  
d e c l a r a t i o n  

( e q u i 1 3 )  

1 1 3 :  4 1 ,  6 7 #  1 0 4 ,  2 3 7  

i n d e x  i n d e x ; c o m p o n e n t  



A P R  7 4  

C e q u U 4 )  

1 1 4 ;  1 1 3 #  1 1 6  

I n d e x { c o m p o n e n t  =  n u m e r i c ; f o r m u l a  

C e q u l  1 5 )  

1 1 5 :  1 1 6  

i n d e x { c o m p o n e n t t r a n g e  : :  =  l o w s p o l n t  s  b l g b . p o i n t  

C e a u i  1 6 )  

1 1 6 :  l i a #  1 5 5  

l n d e x s r a n g e  ; ; s  I n d e x { c o m p o n e n t s r a n g e  
i n d e x s c o m p o n e n t  

C e q u l 1 7 )  

1 1 7 :  1 5 0  

i n d e x e d  s  v a r i a b l e  : i =  t a b l e { v a r i a b l e  
e n t r y ; v a r i a b l e  

( e n u l 1 8 )  

1 1 8 :  1 4  

i n d e x e d ; v a r i a b l e : r a n g e  : s  =  
i t  e m i n a m e  i i n d e x  )  8  P o i n t e r : f o r m u l a  
t a b l e i n a m e  

A L L  C  i t e m t n a m e  a  p o i n t e r : f o r m u l a  )  
t a b l e , ' n a m e  

C e q u l  1 9 )  

U 9 {  4 3  

i n i t i a l f p b r a s e  : ; =  f o r m u l a  



J O V I A L  J 7 3  
p a q e  [ 2 6 ]  

D L S  2 4 * A P R » > 7 4  M l  4 5  3 0 5 4 6  

2 4  A P R  

C e o u l 2 0 )  

1 2 0 }  9 2  

c o u n t  s 
i n s e r t : f o r m a t  c o u n t  /  n u m e r a l  

l e t t e r  

c o u n t  »  c h a r a c t e r  I t  

( e a u ! 2 1 )  

1 2 1 ;  1 8 2  

i n s t r u c t i o n i a l l o c a t i o n i s p e c i f i e r  : s  =  p o i n t e r j f o r m u l a  

( e < a u l 2 2 )  

1 2 2 ;  1 3 0  

i n s t r u c t i o n i s i z e l f u n c t i e m c a l l  : : =  i s i z e  c  
p r o c e d u r e s n a m e  )  

a  I t e r n a t e i e n t r a n c e i n a m e  

( e o u l 2 3 )  

1 2 3 ;  1 5 7 #  1 7 5  

i n t e g e r } c o n s t a n t  n u m b e r  
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Cequl24) 

124: 158 

count Z count D 

Integersformat ?: = 

count D count Z 

(equt25) 

125: 160 

integer ? function ?call. ::= function icall 

(equt26) 

126? 78 

Cecu 127) 

127? 130 

integer spart ? functions call ??= INT ( nuaerictformula 
) 

(equl28) 

128? 162 

integer ?variable ??= named?variable 
letter?control?variable 

count Z count D 

integerspart ?s 

count D 



J O V I A L  J 7  3  

( e c u i 2 9 )  

1 2 9 !  6 3  

i n t e r f e r e n c e ; d i r e c t i v e  ! : =  1  I N T E R F E R E N C E  d a t a i n a m e  
!  d a t a t n a m e  ?  

C e q u l 3 Q )  

1 3 0 1  1 0 1  

t o r  m a t  i  f  u n c t  i o n i c a l l  

b y t e i s t r i n g ! f u n c t i o n ! c a l l  
b i t ! s t r i n g ! f u n c t i o n ! c a l l  

a l t e r n a t e ! e n t r a n c e i f u n c t i o n i c a l l  

n u m b e r i o l i e n t r i e s i f u n c t i o n i c a l l  
l o c a t i o n i f u n c t i o n i c a l l  
s h i f t ! f u n c t i o n ! c a l l  
a b s o l u t e ! f u n c t i o n ! c a l l  

w o r d s  i  p e r  i  e n  t r y !  . t u n c  t  i o n  !  c a l l  
I n t r i n s i c ! f u n c t i o n i c a l l  : : =  e x r a d  

s i g n i f i c a n d ! f u n c t i o n i c a l l  
s i g n u m i f u n c t i o n i c a l l  
s i z e ! f u n c t i o n i c a l l  
t y o e i f u n c t i o n i c a l l  

f r a c t i o n i p a r t i f u n c t i o n i c a l l  

i n t e g e r ! p a r t  i f u n c t i o n  s e a  1 1  

i n s t r u c t i o n ! s i z e ? f u n c t i o n i c a l l  
d a t a i s i z e i f u n c t i o n i c a n  

C e o u  J  3  i )  

1 3 1 !  6 1  

i t e m ! d e c l a r a t i o n  
s i m p l e ! i t e m ! d e c l a r a t i o n  
o r d i n a r y ! t a b l e ! i t e m i d e c l a r a t i o n  
s p e c i f i e d ! t a b l e  l i t e m i d e c  l a r a t i o n  
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(equl32] 

132: 9, 60, 166, 167, 182, 205, 217, 218 

itemjdescriptlon ::= 

C size;specl€ier 

F , R significandsspecifier 

S 
, R sizejsnecifier 

precision s specifier 
U t 

, exradsspecifier 

status :11st 
status:listtname 
4 

(eaul33] 

133: 52, 60, 116, 167, 187, 205, 218, 

itemsname its name 

229, 237, 
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(equ134 J 
i 

134: 1, 89, 120, 135, 136# 145, 197, 221 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

letter :: = 

(equ135) 

135: 44, 128, 233, 248 

letter:controi:variabie ::= letter 

(equl36) 

136: 140 

letter:loop:control ::= letter C controliciause ) 



O L S  2 4 - A P R » 7 4  1 2 : 4 5  3 0 5 4 6  j  
p a o e  [ 3 1 ]  I  

2 4  A P R  7 4  J O V I A L  « J  

( e a u 1 3 7  J  

1 3 7 5  6 3  

l i n k a g e : d i r e c t i v e  : : =  { L I N K A G E  c h a r a c t e r  f  

( e q u l 3 8 )  

1  3 8  5  1  3 0  

s t a t e m e n t i n a m e  
n a m e d : v a r l a b i e  

l o c a t i o n s f u n c t l o n s c a l l  : : =  L O G  (  t a b l e j n a m e  
) 

d a t a : b l o c k { n a m e  
p r o c e d u r e { n a m e  

a l t e r n a t e : e n t r a n c e : n a m e  

( e q u l 3 9 )  

1 3 9 :  1 3 0  

A N D  
l o q i c a l t o p e r a t o r  =  O R  

E Q V  
X O R  

C e q u l 4 0 )  

1 4 0 :  8 5  

l o g i c a l : o p e r a t o r  : : =  n a m e d : l o o p i c o n t r o l  
l e t t e r : l o o p { c o n t r o l  

C e q u l 4 1 )  

1 4 1 {  2 0 7  
l o o p : s t a t e m e n t  5 : =  f o r i c l a u s e  c o n t o l l e d : s t a t e m e n t  
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(equ142) 

142i 115 

low;point ;; = numeric;tormula 

(equl43) 

143} 61 

lower jbourid ;; = number 
simplesitem;name 

(equl44) 

144; 197 

mark ;: = 

# 

/ 

\ 

& 

> 

< 

it 

plus ssiqn 
minus jsiun 
asterisk 
slash 
back;slash 
ampersand 
greater;thanisiqn 
lessithanislgn 
equals;sign 
at;sign 
decimal;point 
colon 
comma 
semicolon 
space 
left;parenthesis# parenthesis 
rightiparenthesis# parenthesis 
leftibacket# bracket 
rightjbracket# bracket 
prime 
quotationjmark 
dollar;sign 
exclamation;point 
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(equl45) 

145! 11, 34, 35, 50, 55, 88, 133, 183, 186, 206, 220, 221, 225, 
233, 236, 241 

letter 
name its letter numeral 

s $ 

(equl46) 

146: 54, 75 

nameideclaration n« NAME statementiname j 
procedureiname 

(e q u 14 7 ) 

147? 31, 102 

namedjcharacterjvariabie :J = namedjvariabie 

(enui48) 

1485 140 

namediloopscontrol s!= namedivariable ( 
controliciause ) 

Cequ149) 

149! 219 

namedsstatement !!= statementsname t statement 
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(equiSQ) 

150: 21, 44, 80, 84, 102, 128, 138, 147, 148 

named:variable ;:= slmpletvarlable 
indexed;variable 

Cequlbl) 

151: 54, 164, 215 

NULL ; 
null:declaration ::= 

BEGIN END ; 

(equ15 2 ) 

152: 92 

nuiUformat ::s 

(equ153) 

153: 219 

NULL J 
nullJdeclaratlon ::= 

BEGIN END f 

(equ154 3 

154: 7, 19, 22, 47, 66, 74, 76, 77, 81, 108, 123, 143, 169, 
177, 189, 194, 201, 210, 214, 223, 232, 233, 243, 249, 250 

number ::= numeral 
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Cequl55) 

155s 130 

number iot;entriessfunction;call !: = NENT C tablesname 
[index:rangej ) 

(equl56) 

1568 120, 145, 154, 197 

0 
1 
2 
3 

numeral = 4 
5 
6 
7 
8 
9 

f e a u 15 7) 

157; 39, 159 

numericsconstant ;»= 

Integer:constant 
fixed:constant 
floatingsconstant 
status sconstant 
qualifledistatusiconstant 

fequiss) 

158: 92 

generalizedtnumeric:format 
numericsformat :: = integersformat 

fixed:format 
floating:format 



D L S  2 4 - A P B - 7 4  1 2  S 4 5  3 0 5 4 6  
p a g e  C 3 5 J  

J O V I A L  J 7  3  2 4  A P I  

C e q u l 5 9 )  

1 5 9  5  3  ,  1 8 ,  2 0 ,  2 1  ,  2 3 ,  3 1  ,  7 3 ,  9 7 ,  9 9 ,  1 0 2 ,  1  0 5 ,  1 0 7  ,  1 1 4 ,  
1 2 7 ,  1 4 2 ,  1 5 9 ,  1 6 1 ,  1 7 5 ,  1 9 6 ,  1 9 8 ,  2 0 0 ,  2 0 2 ,  2 3 2  

n u m e r i c { c o n s t a n t  
n u m e r I c i v a r , t a b l e  
n u m e r i c : f u n c t i o n { c a l l  

+  n u m e r 1 c { f o r m u l a  

n u m e r l c : f o r m u l a  
a r i t h m e t i c ; o p e r a t o r  

n u m e r l c { f o r m u l a  =  
e v a i u a t l o n i c o n t r o l  

n u m e r l c { f o r m u l a  

f o r m u l a  e v a l u a t l o n { c o n t r o l  
a t t r i b u t e { a s s o c i a t i o n  

C  n u m e r i c ; f o r m u l a  
b i t : f o r m u l a  

( e q u l f c O )  

1 6 0 :  1 5 9  

I n t e g e r { v a r i a b l e  
n u m e r i c { v a r l a b l e  : { =  f i x e d { v a r i a b l e  

f l o a t i n g : v a r i a b l e  

C  e q u  1 6 1 )  

1 6 1 :  9 7 ,  1 0 7  

n u m e r i c : v a l u e * f o r m u l a  ; ; =  t  n u m e r i c ; f o r m u l a  ]  

C e q g 1 6 2 )  

1 6 2 :  1 5 9 ,  1 7 6 ,  2 4 7  

n u m e r i c i v a r i a b l e  : : = i n t e g e r { v a r i a b l e  
f i x e d : v a r i a b l e  
f l o a t i n g : v a r i a b l e  



D L S  2 4 - A P H - 7 4  1 2 3 4 5  3 0 5 4 6  
p a g e  1 3 7 ]  

2 4  A P R  7 4  J O V I A L  

( e c i u l 6 3 )  

1 6 3 !  6 3  

o r d e r s d i r e c t i v e  : ; =  J O R D E R  ;  

( e o u l 6 4 )  

1 6 4 !  1 6 5  

n u l l : d e c l a r a t i o n  

o r d i n a r y : t a b l e ; i t e m  d e c l a r a t i o n  
o r d i n a r y t t a b l e i b o d y  : : =  

B E G I N  
o r d i n a r y  : t a b l e :  I t e r n i d e c l a r a t l o n  E N D  :  

s u b o r d i n a t e : o v e r  l a y : d e c l a r a t i o n  

C e q u l f c S )  

o r d i n a r y  J  t a b l e : d e c l a r a t i o n  : :  =  o r d i n a r y : t a b l e : h e a d i n g  
o r d i n a r y : t a b l e : b o d y  

( e g u l 6 6 )  

166 :  166  

o r d i n a r y  I  t a b l e : b e a d i n g  =  
T A B L E  t a b i e i n a r o e  e n v i r o n m e n t a l : s p e c i f l e r  

a l l o c a t i o n : s p e c i f i e r  

:  a l l o c a t i o n s  i n c r e m e n t  d i m e n s i o n : l i s t  

s t r u c t u r e : s p e c i f i e r  p a c f c l n g : s p e c i f i e r  

i t e r r i d e s c r i p t i o n  =  c o n s t a n t :  l i s t  >  



D L S  2 4 - A P R » 7 4  1 2 8 4 5  3 0 5 4 6  
p a q e  [ 3 8 ]  

J O V I A L  J 7 3  2 4  A P I  

( e  q  u  1 6  7 )  

1 6 7 !  1 3 1 #  1 6 4  

o r d i n a r y  s t a b l e t  I t e m s  d e c l a r a t i o n  j  j  =  
I T E M  I t  e m : n a m e  i t e m { d e s c r i p t i o n  p a c k i n g  8  s p e c ! f i e r  
s  c o n s t a n t s l i s t  »  

C e o u l 6 8 )  

1 6 8 !  5 1  

o v e r l a y i d e c i a r a t i o n  s ; =  
i n d e p e n d e n t { o v e r l a y { d e c l a r a t i o n  

s u b o r d i n a t e ! o v e r  l a y  8  d e c l a r a t i o n  

( e q u l 6 9 )  

I 6 d ;  9 ,  1 6 6 #  1 6 7 #  1 8 2 ,  2 0 5 #  2 1 7 ,  2 1 8  

N  

p a c k i n g s s p e c l f i e r  8 8 =  M  n u m b e r  

D  

( e g u 1 7  0 )  

1 7 0 8  

p a r a m e t e r  t s s  

a c t u a l { d e f i n e { p a r a m e t e r  
f o r m a l i d e f i n ®  8  p a r a m e t e r  
a c t u a l s  i n p u t { p a r a m e t e r  
f o r m a l  8  i n p u t  8 p a r a m e t e r  
a c t u a l  8  o u t p u t { p a r a m e t e r  
f o r m a l { o u t p u t { p a r a m e t e r  



D L S  2 4 * A P R " 7 4  1 2 : 4 5  3 0 5 4 6  
p a g e  [ 3 9 ]  , „ u t * t  

2 4  A P R  7 4  J O V I A  

( e q u l 7 1 )  

1 7 1 S  1 8 ,  3 9 ,  1 0 8  

1  
2 

p a t t e r n i c o n s t a n t  : : =  3  B  c o u n t  
p a t t e r n : d i g i t  '  

4  
5  

( e q u 1 7 2 )  

1 7 2 :  1 7 1  
p a t t e r n  p a t t e r n i d i g l t  o r d e r  

0  0  0  0  0  0  
0  0  0  0  1  1  
0  0  0  1  0  2  
0  0  0  1  1  3  
0  0  1  0  0  4  
0  0  1  0  1  5  
0  0  1  I  c  6 
0  0  1  1  1  7  
0  1  0  0  0  8  
0  i  0  0  1  9  
0  1  0  1  0  A  
0  1  0  1  1  B  
0  1  i 0  0  C  
0  1  1  0  1  D  
0  I  1  1  Q  p a t t e r n i d i g l t  I I s  E  
0  1  1  1  1  F  
1  0  0  0  0  G  
1  0  0  0  1  H  
1  0  0  1  0  I  
1  0  0  1  1  0  
1  0  1  0  0  K  
1  0  1  0  1  I 
1  0  1  1  0  M 
1  0  1  i  1  h 
1  1  0  0  0  0  
1  1  0  0  1  P  
1  1  0  1  0  0  
1  1  0  X 1  P  
1  1  1  0  0  s  
1  1  1  0  1  T  
1  1  1  1  0  U  
1  1  t  1  1  V  



D L S  2 4 - A P R - 7 4  1 2  I  4 5  3 Q 6 4 6  
p a g e  [ 4 0 ]  

J O V I A L  J 7 3  2 4  A P R  

( e q u 1 7  3  )  

1 7 3 ?  9 2  

1  
2  

p a t t e r n s f o r m a t  : : =  3  B  c o u n t  
4  
5  

C e q u l 7 4 )  

1 7 4 }  6 3  

p o i n t e r { d i r e c t i v e  s : s  { P O I N T E R  p o i n t e r s f o r m u l a  j  
c a t a . n a m e  j  

( e q u i 7 5  )  

1 7 5 S  5 ,  8 ,  6 7 ,  9 7 ,  1 0 1 #  1 1 8 #  1 2 1 #  1 7 4 ,  1 8 0 #  2 0 8 #  2 3 7  

i n t e g e r  j  c o n s t a n t  
p o i n t e r { f o r m u l a  s : =  s i m p l e i i n t e g e r t v a r i a b l e  

C  n u m e r i c : f o r m u l a  )  

( e c u  1 7 6 ]  

1 7 6 s  2 4 7  

p o i n t e r { V a r i a b l e  { { =  n u m e r i c : v a r i a b l e  

( e q u  1 7 7 )  

1 7  7 {  1 3  2  

p r e c i s i o n s s o e c i f i e r  { { =  n u m b e r  
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CequUB) 

178; 221, 233 

primitive 

ABS 
ALL 
ALT 
AND 
BEGIN 
FIT 
BLOCK 
BY 
BYTE 
DEF 
DEFINE-
DIRECT 
DSIZE 
ELSE 
END 
ENTER 
EOV 
EXIT 
FOR 
FORM 
FORMAT 
FRAC 
GOTO 
IF 
IN 
INT 
ISIZE 
ITEM 
JOVIAL 
LOC 
NAME 

NENT 
NOT 
NULL 
NWDSEN 
OR 
OVERLAY 
PROC 
PROGRAM 
REF 
REMQUG 
RESERVE 
RETURN 
SHIFT 
SIG 
SIGNED 
SIGNUM 
SIZE 
STATUS 
STOP 
SWITCH 
TABLE 
TEST 
THEN 
TYPE 
UNTIL 
WHILE 
XOR 
XRAO 
ZAP 

Cequl79) 

179; 181 

procedurejbody ::a declaration 
statement 



D L S  2 4 " A P R " 7 4  1 2 8 4 5  3 0 5 4 6  
p a q e  [ 4 2 ]  

J O V I A L  J 7 3  2 4  A P I  

C e q u l B O )  

1 8 0 }  2 0 7  

p r o c e d u r e  { n a m e  

C  

(  

a c t u a l s o u t p u t s p a r a m e t e r  5  

r e m q u o i p r o c e d u r e i c a l l i s t a t e m e n t  

@  p o i n t e r j f o r m u l a  

a l t e r n a t e  8  e n t r a n c e } n a m e  
p r o c e d u r e : c a l l } s t a t e m e n t  : ; =  

a c t u a l :  i n p u t  . ' p a r a m e t e r  )  

a c t u a l i i n p u t j p a r a m e t e r  }  i  

C e q u  1  8 1  1  

1 8 1 }  5 9 »  7 5 1  1 8 4  

p r o c e d u r e s d e c i a r a t i o n  : : =  p r o c e d u r e i h e a d i n d  
p r o c e d u r e s b o d y  

C e q u 1 8 2 )  

1 8 2 }  1 8 1  
p r o c e d u r e } h e a d l n g  s :  =  

P F Q C  p r o c e d u r e } n a m e  e n v i r o n m e n t a l i s p e c l f i e r  
d a t a s a l l o c a t i o n i s p e c i f i e r  

}  i n s t r u c t i o n i a l l o c a t i o n 8 s p e c i f i e r  

C  f o r m a l  8 i n p u t j p a r a m e t e r  8 
f o r m a l s o u t n u t s p a r a m e t e r  )  

e n v i r o n m e n t a l s s p e c i f i e r  i t e m s  d e s c r i p t i o n  
a l l o c a t i o n ! s p e c i f i e r  

p a c k i n g s  s p e c i f i e r  [  b i t s n u m b e r  3  

=  +  c o n s t a n t  ;  
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JOVIAL 

(equl83) 

1835 5, 10, S3, 68, 90, 96, 101, 122, 138, 146, 180, 182, 167, 
193 

processingjdeclaration ::= proceduretdeclaration 

alternatejentrancesdeclaratlon 

(eoul85) 

1855 184 

programsdeclaraton 55= 
independentiprogram ideelarat ion 

dependent tprogram declaration 

(equl.86) 

1865 68, 132 

programjname 55s name 

(equl87) 

187s 157 

procedureiname 55= name 

(equl84) 

1845 64 

proqramsdeclaration 

status slist sname 
lteminame 

alternate sentrance;name 

I 



D L S  2 4 - A P R - 7 4  1 2 2 4 5  3 0 5 4 6  
p a g e  [ 4 4 ]  

J O V I A L  J 7 3  2 4  A P R  

( e o u l B B )  

1  8  8  {  6 3  

r e c u r s l v e j d i r e c t l v e  t i -  [ R E C U R S I V E  j  

( e q u ! 8 9 )  

1 8 9 :  1 6 ,  2 1 1  

r e f e r e n c e  : ; =  n u m b e r  

C e q u l 9 0 )  

1 9 0 ;  2 4 ,  3 3 ,  2 4 6  

r e l a t i o n a l { o p e r a t o r  i s  =  

e q u a l ,  n o t  l e s s  t h a n  

t h a n ,  n o t  e q u a l  

n o t  g r e a t e r  t h a n  

<  l e s s  t h a n  
•  e q u a l  
>  g r e a t e r  t h a n  
> =  g r e a t e r  t h a n  o r  

< >  l e s s  t h a n  o r  g r e a t e r  

< =  l e s s  t h a n  o r  e q u a l ,  

( e o u  1 9 1 )  

1 9 1 ;  1 8 0  

r e m q u o ; p r o c e d u r e s c a l l { s t a t e m e n t  s i s  
R E M C l J O  C  a c t u a l ;  i n p u t  { p a r a m e t e r  ,  
a c t u a l { i n p u t { p a r a m e t e r  

{  a c t u a l { o u t p u t { p a r a m e t e r  ,  a c t u a l { o u t p u t { p a r a m e t e r  
) » 

( e q u 1 9  2  )  

1 9 2 {  4 3  

r e p l a c e m e n t { p h r a s e  : ; =  T H E N  f o r m u l a  
v a i u e { f o r m u l a  



D L S  2 4 * A P R - 7 4  1 2  S  4 5  3 0 5 4 6  
p a a e  [ 4 5 3  

A P R  7 4  J O V I A L  

( e q u ! 9 3 )  

1 9 3  J  2 0 7  

r e t u r n : s t a t e m e n t  : s  =  R E T U R N  p r o c e d u r e t n a m e  

a l t e r n a t e s e n t r a n c e s n a m e  

( e q u 1 9 4 )  

1 9 4 ;  7 7 ,  8 1  

s c a l e  j  s s  n u m b e r  

C e q u l 9 5 )  

1 9 5 8  6 3  

s e t s  8  d i r e c t i v e  : s  =  I  S E T S  d a t a : n a m e  ;  

( e q u 1 9 6 )  

1 9 6 8  1 8 ,  1 3 0  

s h i f t s t u n c t i o n s c a l i  8 8 =  S H I F T  C  b i t i f o r m u l a  ,  
n u m e r i c s f o r m u l a  )  

C e q u l 9 7 )  

1 9 7 !  2 5 ,  5 7 ,  2 3 4  

l e t t e r  
s i g n  8 8 =  n u m e r a l  

m a r k  

C e o u l 9 8 )  

1 9 8 8  1 8 ,  1 3 0  

s i g n e d : f u n c t i o n  I  c a l l  s : =  SIGNED (  n u m e r i c j f o r m u l a  )  



J O V I A L  J  7  3  
p a g e  [ 4 6 ]  

D L S  2 4 - A P J W 4  1 2 : 4 5  3 0 5 4 6  

2 4  A P R  

C  e  a  u  1 9  9 )  

1 9 9 :  8 2  

c o u n t  Z  
c o u n t  D  c o u n t  D  

c o u n t  D  c o u n t  D  

s l g n i f i c a n d  •  ;  =  +  
c o u n t  D  

c o u n t  D  *  c o u n t  D  

c o u n t  *  c o u n t  D  

c o u n t  D  c o u n t  *  

( e  o  u  2  0  0 )  

2 0 0 :  1 3 0  

s l g n l f i c a n d : f u n c t i o n i c a l l  : :  =  S I G  C  n u m e r i c : f o r m u l a  )  

f  e o u 2 0 1 )  

2 0 1 :  1 3 2  

s i g n i f i c a n t : s p e c i f  l e r  : :  =  n u m b e r  

( e q u 2 0 2  )  

2 0 2 :  1 3 0  

s i g n u m i f u n c t i o n i c a l l  : : =  S I G N U M  (  n u m e r i c : f o r m u l a  )  



D L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 6  
p a q e  [ 4 7 ]  

2 4  A P R  7 4  J O V I A L  

C e q u 2 0 3 )  

2 0 3 :  2 0 7  

s i m p l e j a s s l q n m e n t : s t a t e m e n t  : :  =  v a r i a b l e  =  f o r m u l a  t  

( e o u 2 0 4 )  

2 0 4 :  1 7 5  

s i m p l e ; i n t e o e r : v a r i a b l e  s i m p l e ; v a r i a b l e  

( e q u 2 0 5 )  

2 0 5 :  4 9 ,  7 5 ,  1 3 1  

s i m p l e : l t e m ; d e c i a r a t i e n  ; :  =  
I T E M  I t e m s n a m e  e n v i r o n m e n t a l ; s p e c i f i e r  

a l l o c a t i o n : s p e c i f i e r  

i t e r n ; d e s c r i p t i o n  p a c k i n q j  s p e c i f i e r  

[  b i t i n u m b e r  J  =  +  c o n s t a n t  \  
m 

( e o u ? 0 6 )  

2 0 6 :  9 0 ,  9 1 ,  1 0 9 ,  1 4 3 ,  2 0 8 ,  2 4 3  

s i m p l e : i t e m * n a m e  ; : =  n a m e  



D L S  2 4 - A P H * * 7 4  1  2  !  4 5  3 0 5 4 6  
p a g e  C 4 8 3  

J O V I A L  J 7 3  

( e q u 2 0 7 )  

2 0 7 :  2 1 9  

s i m p l e  a s s i g n m e n t :  s t a t e m e n t  
a s s i g n m e n t : s t a t e m e n t  
e x c h a n q e { s t a t e m e n t  
q o : t o  S s t a t e m e n t  
e x i t : s t a t e m e n t  
t e s t : s t a t e m e n t  

s i m p l e s s t a t e m e n t  : : =  r e t u r n : s t a t e m e n t  
z a p i s t a t e m e n t  
s t o p i s t a t e m e n t  
l o o p  s t a t e m e n t  
c o n d i t i o n a l : s t a t e m e n t  
s w i t c h : s t a t e m e n t  
p r o c e d u r e : c a l 1 : s t a t e m e n t  
d i r e c t :  s t a t e m e n t  

( e o u 2 0 8 )  

2 0 8 :  1 5 0 ,  2 0 4  

s i m p i e i v a r i a f o i e  : ; =  s i m p l e : i t e m s n a m e  e  
p o i n t e r : f o r m u l a  

C e q u 2 Q 9 )  

2 0 9 :  1 3 0  

s i z e : f u n c t i o n : c a i i  : : =  S I Z E  

( e o U 2 1 0  3  

2 1 0 :  1 3 2  

s i z e : s p e c i £ i e r  : : =  n u m b e r  

f o r m u l a  
(  )  

d a t a i b l o c K i n a m e  
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feau211) 

211* 63 

sKipsdlrertivr = 1SKIP reference ; 

Ceou212) 

2 1 2 ;  9 2  

sJcip; format = X 

Ceau213) 

2 1 3 ;  6 3  

space*directive ;;= ISPACE character ; 

(eou2!4) 

214; 109 

spacer t;s number 

Cequ215) 

215; 216 

null;declaration 
spedfiedstabiejbody = 

specified * tables Item J declaration 
BEGIN 

specifiedjtableiltemideciaration END J 

fequ716) 

2 1 6 ;  2 3 b  

specif led;table;declaration ;; = 
specified;table;heading specif led;table;body 
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(equ217) 

217: 216 

environmental:specifier 
specif led:tabletheadlng TABLE tablejname 

allocation:specifier 

: allocation:increment dimension:11st 

structure:specifier 

words spersentry 
bits:persentry bitsnumber entriesipersword 

pack inqspec!ti er item s description 
packing?specifier 

{ bitsnumber , wordsnumber ] » 
constantslist } 

(equ2 18) 

218: 131, 215 

specifiedstabLesitemsdeciaration ::= ITEM itemsname 
item:description 

packing:specifier [ bitsnumber 
, wordsnumber ] = constant : 

(eou219) 

219? 36, 45, 112, 149, 179, 232 

nullsstatement 
statement ss = simple:statement 

compound s statement 
named:statement 
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(eou220) 

220i 5, 38, 71, 90, 104, 138, 146, 149, 232 

statementjname s:= name 

(equ22U 

221: 187, 222, 233 

primitive 
status :: = name 

letter 

(equ222) 

222: 157, 223 

Status jeoristant : «* = V( status ) 

Cequ223) 

223: 132, 224 

statusilist t + number 3 status constant 

[ + number 3 status:constant 

fequ224) 

224: 54 

status:listideciaration •:= STATUS status Histtname 
statusiiist j 

(equ225) 

225: 132, 187, 224 

status:listjname i:= name 



D L S  2 4 * A P R » 7 4  i  2  ;  4 5  3 0 5 4 6  
p a g e  [ 5 2 J  

J O V I A L  J 7 3  2 4  A P R  

C e n u 2 2 6 )  

2 2 6 1  2 0 7  

s t o p  t  s t a t e m e n t  : :  =  S T O P  j  

( e o u 2  2 7  )  

2 2 7 J  1 6 6 #  2 1 7  

s t r u c t u r e : s p e c i f i e r  : : =  

f e o u 2 2 8 )  

2 2 8 :  1 6 4 #  1 6 8  

s u b o r d i n a t e * o v e r l a y : d e c l a r a t i o n  : ; =  
s u b o r d i n a t e i o v e r l a y i e x p r e s s i e n  ;  

O V E R L A Y  

C e a u 2 2 9 3  

2 2 9 :  2 3 1  

s u b o r d i n a t e i o v e r i a y i e i e i r i e n t  :  r  

s u b o r d i n a t e : o v e r l a y : e x p r e s s i o n  )  

i t e m j n a t r e  

(  

C e a u 2 3 0 )  

2 3 0 :  2 2 8 #  2 2 9  

s u b o r d i n a t e : o v e r i a y i e x p r e s s i o n  

s u b o r d i n a t e s o v e r l a y : s t r i n g  
s u b o r d i n a t e : o v e r l a y : s t r i n g  



2 4  A P R  7 4  
p a g e  C 5 3 1  

D L S  2 4 » A P R * 7 4  1 2 «  4 5  3 0 5 4 6  

J O V I A L  

C e q u 2  3 1  )  

2 3 1 1  2 3 0  

s u b o r d i n a t e : o v e r l a y :  s t r i n g  : :  
s u b o r d i n a t e  s  o v e r  l a y i e l e m e n t  

( e q u 2  3  2  )  

2 3 2 1  2 0 7  

s w i t c h : s t a t e m e n t  : :  =  S W I T C H  n u m e r i c x  f o r m u l a  i  
s t a t e m e n t f n a m e  :  

B E G I N  n u m b e r  3  s t a t e m e n t  

E N D  ?  

( e  q  u  2  3  3  )  

2 3 3  :  

p r i m i t i v e  
i d e o g r a m  
n a m e  
l e t t e r : c o n t r o l { v a r i a b l e  

s y m b o l  ; : =  a b b r e v i a t i o n  
n u m b e r  
c o n s t a n t  
c o m m e n t  
d i r e c t i v e i k e y  
s t a t u s  

( e o u ?  3 4 )  

2 3 4 :  2 5  

s y s t e m ; d e p e n d e n t : c n a r a c t e r  
M o s t  c o m p u t e r  s y s t e m s  c a n  r e a d  a n d  w r i t e  m o r e  
c h a r a c t e r s  t h a n  a r e  e n c o m p a s s e d  i n  t h e  s e t  o f  J O V I A L  
" s i g n  f  T h e  e n t i r e  s e t  t h a t  c a n  b e  h a n d l e d  i s  k n o w  a s  
t h e  s e t  o t  " c h a r a c t e r s  s  T h e  " c h a r a c t e r s  t h a t  a r e  n o t  
" s i g n s  a r e  K n o w n  a s  " s y s t e m : d e p e n d e n t : c h a r a c t e r s  ,  



D L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 b  
n a q e  [ 5 4 ]  

J O V I A L  J 7 3  2 4  A P R  

C e q u 2 3 5 )  

2 3 5 :  4 9 ,  5 1 ,  7 5  

o r d i n a r y : t a b i e t d e c i a r a t l o n  
t a b l e : d e c i a r a t i o n  : : =  

s p e c i f i e d :  t a b l e  d e c l a r a t i o n  

C e o u 2  3 6  )  

2 3 6 :  5 ,  5 2 ,  6 7 ,  9 0 ,  1 0 9 ,  1 1 8 ,  1 3 8 ,  1 5 5 ,  1 6 6 ,  1 8 7 ,  2 1 7 ,  2 5 1 ,  2 5 2  

2 3 7 :  1 1 7  
t a b . l e : v a r i a b l e  : : =  i t e m i n a m e  [  i n d e x  ]  G  

p o i n t e r : f o r m u l a  

C e q u 2  3 9 )  

2 3 8 :  4 3  

t a b l e j n a m e  n a m e  

( e q u 2  3 7  )  

( e o u 2  3 9 }  

t e r m i n a t o r s p h r a  
v a l u e { t e r m i n a t o r  

W H I L E  c o n d i t i o n a l : f o r m u l a  
U N T I L  

t e s t :  s t a t e m e n t  : : s  T E S T  c h a r a c t e r  

C  e q u 2  4 0 )  

2 4 0 :  6 3  

t i r r e : d i r e c t i v e  : s  =  1  T I M E  c h a r a c t e r  :  



# 

D L S  2 4 - A P R - 7 4  1 2 8 4 5  3 0 5 4 6  
p a q e  £ 5 5 ]  

2 4  A P R  7 4  J O V I A L  

C e q u 2 4 t )  

2 4 1 !  6  3  

t r a c e ?  d i r e c t i v e  ! !  =  J  T R A C E  (  c o n d i t i o n a l i f o r m u l a  )  
n a m e  f  

( e o u 2 4 2 )  

2 4 2 !  1 3 0  

t y p e s f u n c t i o n i c a l l  ; j  =  T Y P E  £  f o r m u l a  )  

C  e a u 2 4  3 )  

2 4 . 3  i  6 1  

u p p e r t b o u n d  i t -
n u m b e r  

s i m p l e ! I t e m * n a m e  

C e a u 2 4 4 )  

2 4 4 ?  .  6 3  

u s e s  i  d i r e c t i v e  ! i  =  1 U S E S  d a t a i n a n r e  

• C e q u 2  4 5 )  

2 4 5 ?  9 7 #  1 9 2 #  2 4 6  

" v a l u e *  f o r m u l a  ? ;  =  i  f o r m u l a  ]  

C e q u 2 4 6 )  

2 4 6 !  2 3 8  
v a l u e s t e r m i n a t o r  ! ! =  

W H I L E  v a l u e ? f o r m u l a  r e l a t i o n a l ! o p e r a t o r  
v a r i a b l e  
U N T I L  v a r i a b l e  r e l a t i o n a l { o p e r a t o r  
v a l u e s f o r m u i a  
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(e q u 2 4 7 ) 

247! 5, 6, 14, 70, 203, 246 

pointer jvariable 
numericivariable 

variable i}= bitsvariable 
character{variable 
forma.tivariable 

(equ248 ) 

248.! 5, 6, 14, 70, 203, 246 

named{variable 
variable ::= letter{control{variable 

functional:variable 

(equ2493 

249{ 217, 218 

wordinumber j:= number 

Cequ2S0) 

250 { 217 . i . . 

words:perjentry ::= number 

Cequ2b :l} 

251: 130 . A 

wordsjperientry»function:call ;s = NW0SEN ( tabiejname 
3 
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( e o u 2 5 2 )  

2 5 2 }  2 0 7  

table sname 
zapjstatement ?!= ZAP 

entry{variable 

,DefSynI Monospace]BM» .oefSyn[Slant]= Sj .Detsyn[BoldFace]=B> 

Ip H 8 



2 4  AP R  7 4  

\ 

(equl) 

1  t 2 3 3  

abbreviation ; = letter 

(equ2) 

2  J 6 3  

abnormal {directive :; = I ABNORMAL datasnaire ; 

C  e  q  u  3  )  

3} 1 3 0  

absolute!functiontcali {{* ABS ( numeric|formula ) 

(equ4) 

4 s  5 8 ,  1 7 0  

actual sdef lnesparameter !? = 
definition 

" definition n 

Cequ5) 

5  < 1 0 1  ,  170 ,  1 8 0 ,  1 9 1  

alternate?entrance!name 

actuals input{parameter {{ = 

STOP 

R E T U R N  
proceduremame 

TEST controltvariable 
EXIT statement{name 

statement{name 
procedure{name 
formula 
table{name 
data? blocluname 
variable 



2 4  A P R  

O L S  2 4 * A P R » 7 4  1 2 :  4 5  3 0 5 4 6  
p a q e  [ 2 ]  

J O V I A L .  J 7  3  

0  p o i n t e r : f o r m u l a  

C e a g 6 )  

6 :  1 7 0 ,  1 8 0 ,  1 9 1  

a c t u a l s o u t p u t s p a r a m e t e r  : : =  v a r i a b l e  

j 
C  e o u 7 )  

7  j  1 6 6 , 2 1 7  

a l l o c a t i o n : i n c r e m e n t  : : =  n u m b e r  

( e q u 8 )  

8 s  9 ,  4 9 ,  1 6 6 ,  1 8 2 ,  2 0 5 ,  2 1 7  

a ^ l o c a t i o n : s p e c i f i e r  : : =  0  p o i n t e r : f o r m u l a  

a l t e r n a t e s  e n t r a n c e j d e c l a r a t i o n  : : =  E N T E R  
a l t e r n a t e ; e n t r a n c e : n a m e  

f o r m a l s i n p u t  s p a r a m e t e r  

f o r m a l s o u t p u t t p a r a m e t e r  )  

e n v i r o n m e n t a l : s p e c i f i e r  

i t e m  s  d e s c r i p t i o n  

a l l o c a t i o n : s p e c i f i e r  

p a e u i n q s s p e c i f i e r  b i t : n u m b e r  

c o n s t a n t  j  



2 4  A P R  7 4  

p a q e  [ 3 1  

D L S  2 4 - A P R * 7 4  1 2 * 4 5  3 0 5 4 6  

J O V I A L  

( e q u l 0 )  

1 0 }  1 3 0  

a l t e r n a t e • e n t r a n c e s f u n c t i o n s c a l l  : : =  A L T  C  

p r o c e d u r e { n a m e  )  

C e a g i n  

1 1 }  5  ,  9 ,  5 3 ,  1 0 1  ,  1 2 2 ,  1 3 8 ,  1 . 8 0 ,  1 8 7 ,  1 9 3  

a i t e r n a t e } e n t r a n c e i n a m e  : ?  =  n a m e  

C  e q u 1 2 1  

1 2 }  1 5 9  

+ 

a r i t h m e t i c } o p e r a t o r  ; i s  

/ 
\  
# *  

( e q u ! 3 )  

a s s i g n m e n t  . ' o p e r a t o r  s :  =  

( e q u l 4 3  

1 4 }  2 0 7  

v a r i a b i e  

f o r m u l a  

i n c l e x e d i v a r i a b i e s  r a n g e  

i n d e x e d } v a r l a b l e i r a n g e  3  

f o r m a t : t u n c t i o n  s e a  1 1  

f o r m u l a  

t o r m a t  s v a r i a b l e  



J O V I A L  J 7 3  

i n d e x e d s v a r i a b l e s r a n g e  

( e a u l b )  

1 5 s  1 5 9  

a t t r i b u t e s a s s o c i a t i o n  t  d e s c r i p t i o n s a t t i b u t e  J  

C e o u l 6 3  

1 6 1  5  3  

b e g l n s d i r e c t i v e  s : =  { B E G I N  r e f e r e n c e  i  

c e g u i 7 )  

1 7 $  1 8  

b i t s t o r m  s s =  f o r m  

C e a u l 8  3  

1 8 1  1 8 ,  2 9 ,  9 7 ,  1 5 9 ,  1 9 6  

p a t t e r n s c o n s t a n t  
e n t r y  s  v a r  t a b l e  
c o m p a r i s o n  
c h a i n t c o m p a r i s o n  
b i t s  s t r i n g :  f u n c t i o n  s c a n  
s h i f t : f u n c t i o n : c a l l  

b i t s f o r m u i a  b i t s t o r m  
b i t : f o r m u l a  l o g i c a l i o p e r a t o r  

b i t s f o r m u i a  
N O T  b i t s f o r m u i a  
b i t s f o r m u i a  &  b i t s f o r m u i a  
(  b i t s f o r m u i a  )  
n u m e r i c  s  f o r m u l a  
c h a r a c t e r s  f o r m u l a  
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(egu l91  

19 :  9 ,  182 ,  20b ,  217 ,  218  

Mt :number  : :=  number  

Ceau20)  

20 :  18 ,  130  

b l tss t r lng ; func t ion :can  : :=  
B IT  (  fo rmula  ,  numer ic : fo rmula  

numer lc : fo rmuia  )  

(equ21)  

21 !  247  

b i t :var iab le  : :  =  
en t ry :var iab le  
B IT  f  named;var iab le  

numer ic : fo rmula  )  
,  numer ic : fo rmula  

(eou22)  

22 :  217  

b i ts :ner :en t ry  j»=  number  

(egu23)  

23 :  130  

by te :s t r ing : func t ion :ca l i  : ;=  
BYTE (  charac te r : fo rmula  ,  numer ic : fo rmula  

numer1c :  fo rmula  )  

Ceou245  

24 :  18  



J O V I A L  J 7 3  

b h * h n  j b n l p * r h s o n  :  •  =  c o m p a r i s o n  r e l a t i o n i o p e r a t o r  
f o r m u l a  

C e q u 2 5 )  

2 5  1  2 6  f  3  2 #  4 6 #  6 2 #  1 0 0 #  1 1 2 #  1 2 0 #  1 3 7 #  2 1 3 #  2 3 4 #  2 4 0  

s i g n  
c h a r a c t e r  i !  =  

s y s t e m { d e p e n d e n t s  c h a r a c t e r  

C  e o u 2 6 )  

2 6 !  2 9 #  3 9  

c h a r a c t e r i c o n s t a n t  i i =  c o u n t  '  c h a r a c t e r  

C  e  a  u  2  7  1 

2 7 !  2 9  

c h a r a c t e r { f o r m  s  =  f o r m  

C e o u 2 8 )  

2 8 !  2 9  

c h a r a c t e r j f o r m a t  | ! =  c o u n t  C  

( e q u 2 9 )  

2 9 !  1 8 ,  2 3 ,  9 3 #  9 4 ,  9 7  

c h a r a c t e r i c o n s t a n t  
c h a r a c t e r ! v a r i a b l e  
c h a r a c t e r i f o r m  

c h a r a c t e r j f o r m u l a  ! ! =  c h a r a c t e r t f u n c t i o n i c a l l  
c h a r a c t e r ! f o r m u l a  &  

c h a r a c t e r t f o r m u l a  
(  c h a r a c t e r ! f o r m u l a  )  
b i t  i  f o r m u l a  



2 4  A P R  7 4  
p a q e  £ 7 ]  

Q L S  2 4 - A P R - 7 4  1 2 * 4 5  3 0 5 4 6  

J O V I A L  » .  

( e  q  U  3  0  )  

3 0  *  2 9  

c h a r a c t e r t f u n e t i o n i c a l l  I s  f u n c t i o n j c a l l  

( e q u 3 1 )  

3 1 :  2 9 ,  9 f i ,  2 4 7  

n a m e d : c h a r a c t e r : v a r i a b l e  
c h a r a c t e r : v a r i a b l e  : : =  B Y T E  (  

n a m e d : c h a r a c t e r : v a r i a b l e  ,  n u m e r i c : f o r m u l a  
,  n u m e r i c : f o r m u l a  )  

( e q u  3  2 )  

3 2 :  2 3 3  

c o m m e n t  "  c h a r a c t e r  

( e q u  3  3  1  

3 3 :  I B ,  2 4  

c o m p a r i s o n  : : =  f o r m u l a  r e l a t i o n a l { o p e r a t o r  f o r m u l a  

C e a u 3 4 )  

3 4 :  6 3  

n a m e  
c o m p o o l  m a m e  

(  n a m e  
c o m p o o l : d i r e c t i v e  j j a  { C O M P O O L  

c o m n o o l i n a m e  )  
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(eou35) 

35! 34 

compooliname !!= name 

(eou36) 

36! 219 

(equ37 3 

37! 38, 97, 238, 241 

conditional?formula it = formula 

Ceou38) 

38! 207 

conditional!statement !!= 
IF conditionaliformula j controiledjstatement 

declaration 
compound!statement :» = BEGIN END 

statement 

statementiname ELSE controlledistatement 

C eou 39) 

39! 9, 42, 182, 205, 233 

nuroeric;constant 
constant!formula u= patterniconstant 

character s constant 



2 4  A P R  7 4  
p a g e  [ 9 3  

O L S  2 4 - A P R - 7 4  1 2  S  4 5  3 0 5 4 6  

J O V I A L  

( e q u 4 0 )  

4 0  J  9 7  

c o n s t a n t s f o r m u l a  : s  =  C  f o r m u l a  )  

( e q u 4 1 )  

4 1 1  1 6 6 ,  1 6 7 ,  2 1 7 ,  2 1 8  

c o n s t a n t s l i s t  : :  =  
[  i n d e x  3  c o n s t a n t  : l i s t : e l e m e n t  

[  i n d e x  ]  
c o n s t a n t t l i s t s e l e m e n t  

C e g u 4 2 )  

4 2 :  4 1 ,  4 2  

c o n s t a n t s i l s t j e l e m e n t  j ;  

c o n s t a n t  I l i s t { e l e m e n t  )  

,  -  c o n s t a n t  

c o u n t  (  

c o n s t a n t ! l i s t i e l e m e n t  

C e a u 4  3  3  

4 3 :  1 3 6 ,  1 4 8  

i n c r e m e n t  s p h r a s e  t e r m i n a t o r t p h r a s e  

r e p l a c e m e n t  s p h r a s e  
c o n t r o l s c i a u s e  s s s  i n i t i a l s p n a s e  

i n c r e m e n t  s p h r a s e  

t e r m i n a t o r  s p h r a s e  r e p l a c e m e n t s p h r a s e  
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Cequ4 4) 

44 S 5, 239 

named!variable 
control!variable :s = 

letter scontrol»variable 

Ceau45) 

45S 38, 141 

controlled!statement :s= statement 

C equ46) 

46! 63 

copy!directive s;= COPY character j 

Cequ47) 

47? 2 b .  28, 42, 72, 78, 95, 98, 103, 120, 124, 126, 171, 173, 
199 

count its number 

(equ4 8 3 

48! 182 

dataiallocatorispecifler !!= $ 
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(eau49) 

49: 49, 51, 75 

datajblockideclaration ::= 
environmental specifier 

BLOCK data:block:name 1 

allocation:specifier 

BEGIN 
END 5 

simpleiItem *declaration 
table;declaration 

data:block:declaration 
Independent:over lay:declaration 

CeouSO) 

50: 5, 49, 52, 90, 109, 138, 209 

data:block:name :i= name 

(equ51) 

51: 54 

item{declaration 
table;declaration 

datadeclaration ::= 
data:block declaration 
over lay declaration 

(equ5 2) 

52: 2, 129, 174, 195, 244 

item I name 
data:name ::= table:name 

datadlockmame 



D L S  2 4 « » A P R * 7  4  i  2  J  4 5  3 0 5 4 6  
p a g e  [ 1 2 ]  

J O V I A L  J 7 3  2 4  A  

C  e q u 5  3 )  

5 3 !  1 3 0  

p r o c e d u r e  s n a m e  
d a t a ! s i z e i f u n c t i o n i c a l i  i ! =  O S I Z E  C  

) 

a l t e r n a t e i e n t r a n c e i n a m e  

C e n u 5 4 )  

5 4 !  3 6 ,  5 4 #  1 1 2 ,  1 7 9  

s t a t u s : l i s t ! d e c l a r a t i o n  
t o r ® ! d e c l a r a t i o n  
d a t a !  d e c l a r a t i o n  
n u l l  i d e c l a r a t l o n  

d e c l a r a t i o n  i i  =  d e l i n e i d e c l a r a t i o n  
n a m e  d e c l a r a t i o n  
p r o c e s s i n g i d e c l a r a t l o n  
e x t e r n a l i d e c l a r a t l o n  
B E G I N  d e c l a r a t i o n  E N D  j  

C  e  q  u  5  5  )  

5 5 !  5 4  '  

d e f i n e ! d e c l a r a t i o n  ! : =  D E F I N E  d e f i n e i n a m e  (  
f o r m a l i d e f i n e j p a r a m e t e r  )  "  d e f i n i t i o n  " i  

( e a u 5 6 )  

5 6 !  5 5 ,  5 8  

d e f i n e i n a m e  i i =  n a m e  
* 

C e n g s ? )  

5 7 1  4 ,  5 5  

d e f i n i t i o n  ! ! =  s i g n  



2 4  A P R  7 4  
p a n e  ( 1 3  j  

D L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 6  ,  

J O V I A L  l  

( e a u 5 « )  

d e f i n i t i o n : I n v o c a t i o n  d e f i n e s n a m e  
a c t u a l : d e f i n e ? p a r a m e t e r  )  

( e q u 5 9 )  

5 9 :  1 8 5  

d e p e n d e n t ? p r o a r a m ? d e c l a r a t i o n  : : s  
p r o c e d u r e j d e c i a r a t i o n  

C e a u 6 0 )  

6 0 ?  1 5  »  6 9  

C e a u 6  1 )  

6 1 ?  1 6 6 ,  2 1 7  

d i m e n s i o n ? l i s t  ? :  =  [  l o w e r j b o u p d  ?  u p p e r s b o u n d  
] 

C e q u 6 2 )  

6 2 ?  2 0 7  

d i r e c t j s t a t e m e n t  s : =  D I R E C T  c h a r a c t e r  J O V I A L  ?  

i t e m  s n a r r e  
d e s c r i p t i o n s a t t r i b u t e  ? ? =  

i t e m  ? d e s c r i p t i o n  



J O V I A L  J 7 3  
p a g e  C 1 4 ]  

D L S  2 4 * A P R - 7 4  1 2  S  4 5  J 0 5 4 6  

C e o u 6 3 )  

6  3  j  

d i r e c t i v e  ? ; =  

c o m p o o l t  d i r e c t i v e  
s k i p { d i r e c t i v e  
b e g i n  s  d i r e c t i v e  
e n d i d i r e c t i v e  
t r a e e { d i r e c t i v e  
c o p y  j  d i r e c t i v e  
a b n o r m a l { d i r e c t i v e  
s e t s  s  d i r e c t i v e  
u s e s { d i r e c t i v e  
p o i n t e r { d i r e c t i v e  
o r d e r { d i r e c t i v e  
r e c u r s i v e { d i r e c t i v e  
t i m e { d i r e c t i v e  
s p a c e { d i r e c t i v e  
1  i n k a c j e  { d i r e c t i v e  
i n t e r f e r e n c e { d i r e c t i v e  
f r e q u e n c y { d i r e c t i v e  

C e q u 6 4 3  

6  4 {  2  3 3  

{ C O M P O O L  
{ S K I P  
J B E G I N  
!  E N D  
{ T R A C E  
{ C O P Y  
{ A B N O R M A L  
1  S E T S  

d i r e c t i v e s k e y  { { =  { U S E S  
{ P O I N T E R  
{ O R D E R  
{ R E C U R S I V E  
{ T I M E  
{ S P A C E  
{ L I N K A G E  
{ I N T E R F E R E N C E  
{ F R E Q U E N C Y  
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(equ65) 

65 J 63 

end:dir<?ctlve ;; = 1 END ? 

(equ66) 

66! 217 

entriesjperiword !i = number 

Cequ6 7) 

67! 18, 21# 117, 252 

entryivartable :: = tabie;name [ index 3 
pointer s formula 

(equ6 8 5 

68! 9, 49, 166, 182, 205, 217 

program jname 
IN procedurejname 

environmentalispecifier f! = RESERVE 

RESERVE 

C equfi 9 5 

69! 159 

evaluationjcontrol !!= 0 I descr iptiomattribute 3 

(equ70) 

70! 207 

exchange!statement ii= variable == variable 1 



p a q e  [ 1 6 ]  
J O V I A L  J 7 3  

D L S  2 4 - A P R * 7 4  1 2  J  4 5  3 0 5 4 6  

2 4  A P P  

( e o u 7 1 )  

7 U  2 0 7  

e x i t i s t a t e m e n t  J : =  E X I T  s t a t e m e n t m a m e  »  

( e  q  u  7  2  J  

7  2 !  8 2  

c o u n t  D  c o u n t  Z  

e x r a d  : : =  c o u n t  Z  c o u n t  D  

c o u n t  Z  *  

( e q u 7 3 )  

7 3 !  n o  

e x r a d s f u n c t i o n s c a l i  u s  X R A O  C  n u m e r  1 c  s  f  o r t n u  l a  )  

( e q u 7 4 J  

7 4 !  1 3 2  

e x r a d j s p e c i f i e r  ! « =  n u m b e r  



D L S  2 4 » A P R » 7 4  1 2 5 4 5  3 0 5 4 6  
p a g e  [ 1 7 ]  

2 4  A P R  7 4  J O V I A L  

C  e q u 7 5 1  

7 5 ?  5 4  

$ i m p l e ( i t e m i d e c l a r a t i o n  

t a b i e j d e c i a r a t l o n  

d a t a  s b l o c i c s  d e c l a r a t i o n  

n a m e : d e c l a r a t i o n  
D E F  

p r o c e d u r e  j d e c l a r a t i o n  
e x t e r n a l ? d e c l a r a t i o n  : ?  =  

a l t e r n a t e ? e n t r a n c e s d e c l a r a t i  o n  
R E F  

s i m p l e ? I t e m i d e c l a r a t i o n  
t a b l e i d e c l a r a t i o n  

B E G I N  
d a t a s b l o c k :  d e c l a r a t i o n  END J 

n a m e : d e c l a r a t i o n  

p r o c e d u r e  ?  d e c l a r a t i o n  

a  l t e r n a t e ? e n t r a n c e i d e c l a r a t i o n  

( e q u 7  6 )  

7 6 ?  8 7  

f i e i d ? w i d t n  s ? =  n u m b e r  

C  e  q  u  7  7  )  

111  1 5 7  

n u m b e r  f  E  •  
s c a l e  A +  s c a l e  

f i x e d ? c o n s t a n t  5 ? =  
m m  

n u m b e r  ,  n u m b e r  



D L S  2 4 - A P R » 7 4  1 2  S  4 5  3 0 5 4 6  
p a g e  [ 1 8 ]  

J O V I A L  J 7  3  2 4  A P '  

C e q u 7 8 )  

7 8 !  1 5 8  

# 

c o u n t  D  
I n t e g e r i p a r t  

t r a c t i o n  j p a r t  

+ 
f i x e d !  f o r m a t  { ! =  l n t e g e r s p a r t  c o u n t  

*  R  
m 

c o u n t  s  

t r a c t l c n i p a r t  

C  e q u 7  9  5  

7 9 i  1 6 0  

f i x e d j f q n c t i o n s c a l l  i s =  f u n c t l o n s c a i l  

C e g u S O )  

8 0 !  162  

t l x e d j v a r i a b l e  i i =  n a m e d ! v a r i a b l e  

C e q u 8 1 )  

8 1 !  1 5 7  

n u m b e r  E  +  
s c a l e  

t 

t l o a t i n g i e o n s t a n t  > t «  n u m b e r  ,  +  
M  +  s c a l e  

-  s c a l e  
n u m b e r  .  n u m b e r  
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Ceou82) 

82: 158 

floating:format :: = significant! E exrad R 

(equSi) 

835 162 

floating:functionjcali :!= function:call 

(eou8 4) 

84: 162 

floating:variable ;: = named:variable 

Cequ85) 

65: 141 

for:ciause ::= FOR ioop:control > 

(egu86) 

865 17, 27 

form :j = forminame c formula ) 

Cequ87) 

87 5 54 

formideclaration :»= FORM form;name B fleldiwidth 
: 

C 



J O V I A L  J 7 3  
p a q e  C  2  0  3  

3 0 5 4 b  

2 4  A P R  

C e o u S  8  3  

8 8 5  8 6 i  8 7  

f o r m s n a m e  : : =  n a m e  

C e o u 8 9 )  

8 9 5  5 5 #  1 7 0  
f o r m a l ; d e f i n e s p a r a m e t e r  5 5 =  l e t t e r  

C  e  q  U  9  0  3  

9 0 5  y #  1 7 0 #  1 8 2  

s t a t e m e n t  s n a m e  
s i m p l e s l t e m s n a m e  

f o r m a l s i n p u t l p a r a m e t e r  5 5 =  p r o c e d u r e i n a m e  
t a b l e s n a m e  
d a t a s b l o c k i n a m e  

( e q u 9  1 3  

9 1 5  9 #  1 7 0 #  1 8 2  

f o r m a l ; o u t p u t r p a r a m e t e r  5 5 =  s i m p l e s l t e m s n a m e  

( e  q  U  9  2  3  

9 2 S  9 5  

n u l l s  f o r m a t  
i n s e r t  s  f o r m a t  

f o r m a t  s s =  s k l p s f o r m a t  
c h a r a c t e r s  f o r m a t  
p a t t e r n  $  f o r m a t  

n u m e r i c  s  f o r m a t  



D L S  2 4 - A P R - 7 4  1 2 * 4 5  3 Q b 4 6  
p a q e  [ 2 1 3  

2 4  A P R  7 4  JOVIAL U 

( e q u 9  3 )  

9 3 :  1 4 ,  1 3 0  

f o r m a t : f u n c t i o n i c a l l  : : =  F O R M A T  c h a r a c t e r s f o r m u l a  ,  
f o r m a t i l i s t  ,  p r o c e d u r e  m a m e  )  

C e q u 9 4 )  

9 4 :  9 3 ,  9 5 ,  9 6  

f o r m a t i l i s t  : :  =  c h a r a c t e r : f o r m u l a  

t e o g 9 5 )  

9 5 :  9 3 ,  9 5 ,  9 6  

f o r m a t  
f o r m a t i l i s t  I I =  

c o u n t  (  f o r m a t i l i s t  )  

( e q u 9 6 )  

9 6 1  1 4 ,  1 0 2 ,  2 4 7  

f o r m a t i v a r i a b i e  : : =  FORMAT ( c h a r a c t e r : v a r i a b l e  ,  
f o r m a t i l i s t  , p r o c e d u r e : n a m e  )  

C e q u 9 7 )  

9 7 1  b ,  1 4 ,  2 0 ,  2 4 ,  3 3 ,  3 7 ,  4 0 ,  8 6 ,  1 1 9 ,  1 5 9 ,  1 9 2 ,  2 0 3 ,  2 0 9 ,  
2 4 2 ,  2 4 5  

p o i n t e r : f o r m u l a  
n u m e r i c  s  f o r m u l a  
b i t : f o r m u l a  

f o r m u l a  c o n d i t i o n a l  I  f o r m u l a  
c h a r a c t e r : f o r m u l a  
v a l u e i f o r m u l a  
n u m e r i c : f o r m u l a  
c o n s t a n t : f o r m u l a  
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(eou98) 

98 8 7 8 

count D count Z 

tracttonspart ::= 

count D 

(e p u 9 9) 

99s 130 

£ractlon{partsfunctionscall ;s= FRAC ( 
numeric:formula ] 

fequiOO]#Grab=n| 

100s 65 

frequencysdirectIve j;= 1 FREQUENCY character ? 

CequlOl. ] 

101$ 30, 79, 83, 125 

iunctlonictlX :I= 
pointer:formula 

intrlnsicifunctionscaii 
proceduresname p 

alternatejentrance:name 
( actualsinput parameter ) 



D L S  2 4 - A P R - 7 4  1 2  S 4 5  3 0 5 4 6  
o a q e  [ 2 3 ]  

24 APR 74 JOVIAL 

(equl02) 

J 0 3 J 2 4 6 

I -  , • 

n a m e d j c h a r a c t e r r v a r i a b l e  

f u n c t i o n a i » v a r i a b l e  

numericiformula 

fermativariable 
BYTE ( 

, numeric!formula 

j;= t  numerics formula ) 
BIT C named!variable , 

, numericsformula ) 

C e a u l 0 3 )  

i 0 3 |  1 5 8  

generalizedinumericsformula ::= count N P 

(eau10 4) 

1 0 4 ;  2 0 7  

goitoistatement 15= GOTO statementsname E index 
3 J 

Cequl05) 

105! 115 

Mghipoint !i- numericsformula 



J O V I A L  J 7 3  
p a g e  [ 2 4 ]  

D L S  2 4 * A P P " 7 4  1 2 J 4 5  3 0 5 4 6  

2 4  A P P  

( e q u i 0 6 )  

1 0 6 :  2 3 3  

+ 
m 
/ 
** 

\ 
& 
s 

i d e o g r a m  : : =  

C e q y l O ? )  

1 0 7 ;  4 3  

i n c r e m e n t  j p h r a s e  ; : =  B Y  n u m e r i c : f o r m u l a  
n u m e r i c : v a l u e ; f o r m u l a  

C e a u l O S )  

1 0 8 :  4 9 t  1 6 8  

i n d e p e n d e n t : o v e r  l a y : d e c l a r a t i o n  : : =  O V E R L A Y  
) 

p a t t e r n ; c o n s t a n t  1  
i n d e p e n d e n t : o v e r l a y ; e x p r e s s  i o n  >  

[ n u m b e r  

t  



2 4  A P R  7 4  

C e q u ! . 0 9 )  

1 0 9 :  1 1 1  

s p a c e r  
s i m p l e i i t e m : n a m e  

i n d e p e n d e n t I  o v e r  l a y : e l e m e n t  : : =  t a b l e j n a m e  
d a t a : b l o c k : n a r p e  
(  

i n d e p e n d e n t j o v e r l a y : e x p r e s s i o n  )  

( e a u i l O )  

1 1 0 :  1 0 8 ,  1 0 9  

I n d e p e n d e n t : o v e r  l a y : e x p r e s s  i o n  :  :  =  
i n d e p e n d e n t : o v e r l a y : s t . r i n a  

l  i n d e p e n d e n t : o v e r l a y : s t r i n g  

C e q u l 1 1 )  

H i :  1 1 0  

l n d e p e n d e n t : o v e r l a y : s t r i n g  
i n d e p e n d e n t : o v e r l a y : e l e m e n t  

( e q u i 1 2 )  

1 1 2 :  1 8 5 >  

i n d e p e n d e n t : p r o q r a m : d e c i a r a t i o n  P R O G R A M  
p r o g r a m  j n a m e  

(  c h a r a c t e r  )  ;  s t a t e m e n t  
d e c l a r a t i o n  

C e q u l l 3 )  

1 1 3 ;  4 1 ,  6 7 ,  1 0 4 ,  2 3 7  

i n d e x  : ; r  i n d e x i c o m p o n e n t  



D L S  2 4 » A P R « 7 4  1  2  «  4 5  3 0 5 4 6  
p a g e  [ 2 6 ]  

J O V I A L  J 7 3  2 4  A P !  

C e o u l l 4 )  

1 1 4 5  1 1 3 ,  1 1 6  

i n d e x i c o m p o n e n t  ? : =  n u m e r i c  5  f o r m u l a  

( e q u l 1 5 )  

1 1 5  5  U 6  

i n d e x s c o m p o n e n t i r a n g e  : s  =  l o w j p o i n t  I  h i g h s p o i n t  

( e o u l 1 6 )  

1 1 6 5  1 1 8 ,  1 5 5  

i n d e x  j  r a n o e  j : =  i n d e x s c o m p o n e n t { r a n g e  
i n d e x s c o m p o n e n t  

( e  q  u  1 1 7  )  

1 1 7 5  1 5 0  

i n d e x e d ! v a r i a b l e  5 5 =  t a b l e ) v a r i a b l e  
e n t r y i v a r i a b l e  

( e g u i 1 8 )  

1 1 8 :  1 4  

i n d e x e d ! v a r i a b l e s r a n g e  5 5 =  
i t e m i n a m e  [  i n d e x  ]  §  p o i n t e r s f o r m u l a  
t a b l e s n a m e  

A L L  f  i t e m j n a m e  ?  p o i n t e r  s  f o r m u l a  )  
t a b i e m a m e  

( e q u l  i d )  

1 1 9 5  4 3  

i n i t i a l i p b r a s e  : s =  f o r m u l a  



2 4  A P P  7 4  
p a g e  [ 2 7 ]  

D L S  2  4 « A P H * 7  4  1 2  I  4 5  3 0 5 4 6  

J O V I A L  w  

( e q u 1 2 0  ]  

1 2 0 :  9 2  

c o u n t  S  

i n s e r t : f o r m a t  : :  =  c o u n t  /  n u m e r a l  
l e t t e r  

c o u n t  "  c h a r a c t e r  

C  e  g  u  1 2 1 )  

1 2 1 1  1 8 2  

i n s t r u c t i o n : a l i o c a t i o n : s p e c i f i e r  =  p o i n t e r i f o r m u l a  

( e o u l 2 2 )  

1 2 2 :  1 3 0  

i n s t r u c t i o n : s i z e : f u n c t i o n j c a l l  : :  =  J S I Z E  C  
p r o c e d u r e { n a m e  1  

a l t e r n a t e j e n t r a n c e : n a m e  

C  e  q  u  1 2  3  )  

1 2 3 :  1 5 7 ,  1 7 5  

i n t e g e r { C o n s t a n t  n u m b e r  
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(©qui 24) 

124 I 158 

count Z count D 
+ 

integer«format :: = 

m 

count D count Z 

(e q u 12 5) 

125 I 160 

integer:functionicall «:= functionjcall 

(eou!26) 

126: 78 

Cequl27) 

127: 130 

integeriparti functionicall H= INT" ( numeric: formula 
) 

(equ128) 

128: 162 

integer :varl.able us namedjvariable 
letter:control{variable 

count Z count D 

integer:part ::= 

count D 



2 4  A P R  7 4  
p a g e  ( 2 9 ]  

D L S  2 4 - A P R - 7 4  1 2 5 4 5  3 0 5 4 b  

J O V I A L  

( e c u  1 2 9  ]  

1 2 9 5  6 3  

i n t e r f e r e n c e t d i r e c t i v e  ; ;  =  { I N T E R F E R E N C E  d a t a t n a m e  
;  d a t a s p a r c e  5  

( e g u  1 3 0 )  

1 3 0 ;  1 0 1  

f o r m a t  5  f u n c t i o n  5  c a l l  

b y t e ; s t r i n g ; f u n c t i o n ; c a l l  
b i t ; s t r i n q ; f u n c t i o n ; c a l l  

a l t e r n a t e  5  e n t r a n c e ; f u n c t i o n ; c a l l  

n u m b e r ; o f ; e n t r i e s i f u n c t i o n ; c a l l  
l o c a t i o n ; f u n c t i o n  5  c a l l  
s b i f t ; f u n c t i o n i c a l l  
a b s o l u t e ; f u n c t i o n ; c a l l  

w o r d s  1  p e r  s e n t r y  1  f u n c t i o n  1  c a l l  
i n t r i n s i c ; t u n c t i o n j c a l l  : J =  e x r a d  

s i g n i f i c a n d 5  f u n c t i o n 5 c a l l  
s i g n u m ; f u n c t i o n ; c a l l  
s i z e ; f u n c t i o n ; c a l l  
t y p e ; f u n c t i o n ; c a l l  

f r a c t i c n ; p a r t ; f u n c t i o n ; c a l l  

i n t e g e r  ; p a r t .  5  f  u n c t  i o n ; c a l l  

I n s t r u c t ! o n ; s i z e ; f u n c t i o n i c a l l  
d a t a ; s i z e ;  f u n c t i o n 5 c a n  

C e a u 1 3 1 )  

1 3 1 ?  5 1  
s i m p l e ; i t e m ; d e c l a r a t i o n  

i t e m j d e c l a r a t i o n  ; ;  =  o r d i n a r y  5  t a b l e s i t e m i d e c l a r a t i o n  
s p e c i f i e d ; t a b l e t  i t e m  5  d e c l a r a t i o n  
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(equ132) 

132: 9, 60, 166, 167, 182, 205, 217, 218 

item:descrlPtion 

C size j specifier 

F , R significanosspecifier , exrad:specifier 

status i Xist 
s statusslistsname 

, R size:specifier + 
precis ion:spec ifier 
U , * 

(e q u 1 3 3 ) 

133: 52, 60, 118, 167, 187, 205, 218, 229, 237, 

item:name ::= name 



D L S  2 4 - A P R - 7 4  1 2  ?  4 5  3 0 5 4 6  
p a g e  [ 3 1 ]  

2 4  A P R  7 4  

f e q u l 3 4 )  

1 3 4  J  I ,  8 9 ,  1 2 0 ,  1 3 5 ,  1 3 6 ,  1 4 5 ,  1 9 7 ,  2 2 1  

A  
B  
C  
D  
E  
F  
G  
H  
1  
J  
K  
t  

l e t t e r  : ;  =  m  
N  
0  
P  
Q  
R  
5  
T  
U  
V  
w  
X  
y 
z  

C e q u 1 3 5  ]  

1 3 5 ;  4 4 ,  1 2 6 ,  2 3 3 ,  2 4 8  

l e t t e r i c o n t r o i ; v a r i a b l e  l e t t e r  

( e c u  1 3 6 )  

1 3 6 ;  1 4 0  

l e t t e r ; l o o p s c o n t r o l  ; ; =  l e t t e r  (  c o n t r o l t c l a u s e  )  



J O V  I A L  . 1 7  3  

C  e q « 1 3 7 )  

1 3 7 }  6 3  

l i n k a g e i d i r e c t i v e  s : =  { L I N K A G E  c h a r a c t e r  j  

( e o u ! 3 8 )  

1 3 8 !  1 3 0  

s t a t e m e n t t n a m e  
n a m e d ! v a r i a b l e  

l o c a t i o n : f u n d t i o n t e a l l  i i s  L O C  C  t a b l e i n t m e  
) 

d a t a i b l o c K ! n a m e  
p r o c e d u r e g n a m e  

a l t e r n a t e ! e n t r a n c e i n a m e  

( e q u l 3 9 )  

1 3 9 :  1 3 0  

A N D  
l o g i c a l ! o p e r a t o r  ! i  =  O R  

E Q V  
X O R  

( e q u H O )  

1 4 0 !  6 5  

l o g i c a l  { o p e r a t o r  H =  n a m e d  H o o p » c o n t r o l  
l e t t e r ! l o o p } c o n t r o l  

( e q u l i  4 1 )  

1 4 1 !  2 0 1  
l o o p : s t a t e m e n t  f o r i e l a u s e  c o n t o l l e d ! s t a t e m e n t  
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Cequl42) 

142* 115 

lowjpoint !i= numeric * formula 

Cequl43) 

143 J 61 

lowerjbound :*= number 
simple? itemmame 

Cequl44) 

144* 197 

mark ;* = 

$ 

* 

/ 

\ 

& 

> 
< 

0 

plus * sign 
minus * sign 
asterisk 
slash 
back * slash 
ampersand 
greater * than * sign 
less s than* sign 
equals * sign 
at * sign 
decimalspoint 
colon 
comma 
semicolon 
space 
left * parenthesis, parenthesis 
rightjparenthesis, parenthesis 
leftibacket, bracket 
right{bracket» bracket 
prime 
guotationsmark 
dollarssign 
exclamationjpoint 



D L S  2 4 - A P R * 7 4  1 2  8  4 5  3 0 5 4 6  
p a q e  [ 3 4 ]  

J O V I A L  J 7 3  2 4  A P F  

C e a u 1 4 5 )  

1 4 5 !  1 1 ,  ^ 4 ,  3 5 ,  5 0 ,  5 6 ,  8 8 ,  1 3 3 ,  1 8 3 #  1 8 6 ,  2 0 6 ,  2 2 0 ,  2 2 1 ,  2 2 5 ,  
2 3 3 ,  2 3 6 ,  2 4 1  

l e t t e r  
n a f f e  s ; =  l e t t e r  n u m e r a l  

$ $ 

C e q u l 4 6 )  

1 4 6 !  5 4 ,  7 5  

n a m e j d e c l a r a t i o n  t i =  N A M E  s t a t e m e n t m a m e  ;  
p r o c e d u r e j n a m e  

C e o u l 4 7 )  

1 4 7 !  3 1 ,  1 0 2  

n a m e d j c h a r a c t e r  I  v a r i a b l e  i ! =  n a m e d : v a r i a b i e  

( e q u l 4 8 )  

1 4 8 !  1 4 0  

n a m e d ? l o o p i c o n t r o l  : : =  n a m e d ! v a r i a b l e  C  
c o n t r o l i c i a u s e  )  

( e q u ! 4 9 )  

1 4 9 !  2 1 9  

n a m e d j s t a t e m e n t  ! ! =  s t a t e m e n t i n a m e  !  s t a t e m e n t  



DLS 24-APR-74 t 2 S 45 30546 
paqe [35] 

APR 74 JOVIAL 

(equ!50) 

150! 21, 44, 80, 84, 102, 128, 138, 147, 148 

namedjvariable : = simpieivariable 
Indexed}variable 

(eaulSl) 

15.1} 54, 164, 215 

NULL } 
nullideelaratlon ::= 

BEGIN END ; 

Cequl52) 

152} 92 

nulliformat :s= 

(e q y 15 3} 

153} 219 

NULL j 
nuliideclaration :s = 

BEGIN END } 

(eay154) 

154} 7, 19, 22, 47, 66, 74, 76, 77, 81, 108, 123, 143, 169, 
177, 189, 194, 201, 210, 214, 223, 232, 233, 243, 249, 250 

number ::= numeral 



J O V I A L  J 7 3  

( e  q  U  1  5  5  )  

1 5 5 :  1 3 0  

n u m b e r s o f i e n t r i e s  I  f u n c t i o n  I  c a l l  t !  =  N E N T  (  t a b l e : n a m e  
t l n d e x ? r a n g e 3  )  

( e q u i 5 6 )  

1 5 6 !  1 2 0 ,  1 4 5 ,  1 5 4 ,  1 9 7  

0  
1  
2 
3  

n u m e r a l  i ! =  4  
b  
6 
7  
8 
9  

( e q u l 5 7 )  

1 5 7 !  3 9 »  1 5 9  

n u m e r i c s c o n s t a n t  i t s  

I n t e g e r i c o n s t a n t  
f i x e d i c o n s t a n t  
f l o a t i n g i c o n s t a n t  
s t a t u s { c o n s t a n t  
q u a l i f i e d ! s t a t u s i c o n s t a n t  

C e a u l S S )  

1,58! 92 

g e n e r a l i z e d ! n u m e r i c ! f o r m a t  
n u m e r i c i f o r m a t  ! !  =  I n t e g e r ! f o r m a t  

f i x e d ! f o r m a t  
f l o a t l n g i f o r m a t  



D L S  2 4 - A P P - 7 4  1  2  !  4 5  3 0 5 4 6  
p a q e  [ 3 7 ]  

2 4  A P R  7 4  J O V I A L  k  

C e a u i 5 9 )  

1 5 9 J  3 ,  1 8 ,  2 0 ,  2 1  ,  2 3  ,  3 1  ,  7 3 ,  9 7 ,  9 9 ,  1 0 2 ,  1 0 5 ,  1 0 7 ,  1  1 4 ,  
1 2 7 ,  1 4 2 ,  1 5 9 ,  1 6 1 ,  1 7 5 ,  1 9 6 ,  1 9 8 ,  2 0 0 ,  2 0 2 ,  2 3 2  

n u m e r l c j c o n s t a n t  
n u m e r i c j v a r i a b l e  
n u m e r i c ?  f u n c t i o n  s e a  1 1  

+  n u m e r i c i f o r m u l a  

a r i t b m e t i c s o p e r a t o r  
n u m e r i c ?  f o r m u l a  

n u m e r i c  ?  f o r m u l a  

« r  

n u m e r l c j f o r m u i a  

e v a l u a t i o n ! c o n t r o l  

f o r m u l a  e v a l u a t i o n s c o n t r o l  
a t t r i b u t e ? a s s o c i a t i o n  

(  n u m e r i c s  f o r m u l a  
b i t  s  f o r m u l a  

( e q u 1 6 0  3  

1 6 0 ?  1 5 9  

n u m e r i c ? v a r i a b l e  :  \  =  
i n t e g e r  ? v a r i a b l e  
f i x e d s v a r i a b l e  
f l o a t i n g ? v a r i a b l e  

( e a u 1 6 1 )  

1 6 1 ?  9 7 ,  1 0 7  

n u m e r i c ? v a i u e ? f o r m u i a  ? ? =  t  n u m e r i c ? f o r m u i a  ]  

( e o u l 6 2 )  

1 6 2 ?  1 5 9 ,  1 7 6 ,  2 4 7  

n u m e r i c ? v a r i a b l e  ? ? =  
I n t e g e r  ? v a r i a b l e  
f i x e d ? v a r i a b l e  
f l o a t i n g ? v a r i a b l e  
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24 APR 

(e q u 1 6 3 ) 

163} 63 

ordersdirective s:= JORDER t 

fequife4) 

164! 165 

null{declaration 

ordinary i table i Hen declaration 
ordinaryitablejbody i; = 

BEGIN 
ordinary!tebleJ item!declaration END j 

lubordinatetoverlayideclaration 

(equl65) 

165! 235 

ordinary!tableideclaration !!= ordinaryitafcleiheading 
ordinary!table!body 

Cequl661 

166! 165 

ordinary!tableiheaoin" !i= 
TABLE tabiejname environmentalispecifier 

allocation!specifier 

! allocationiincrement dimension!list 

structureispecifier packingispecifier 

itemtdescription = constant! list j 



D L S  2 4 - A P R - 7 4  1 2  J  4 5  3 0 5 4 6  
p a g e  [ 3 9 ]  

2 4  A P R  7 4  J O V I A L  

( e c u  1 b 7  )  

1 6 7 }  1 3 1 ,  1 6 4  

o r d i n a r y  5  t a b l e s i t e m s  d e c l a r a t i o n  s  :  =  
I T E M  i t e m j n a m e  i t e m s d e s c r i p t i o n  p a c k i n g s s p e c i f i e r  
=  c o n s t a n t s l i s t  5  

f e o u l 6 8 )  

1 6 8 :  5 1  

o v e r  l a y i d e c l a r a t i o n  s :  s  
i n d e p e n d e n t  s  o v e r  l a y i d e c l a r a t i o n  

s u b o r d i n a t e  s e v e r  l a y ; d e c l a r a t i o n  

C e q u i 6 9 3  

1 6 9 :  9 ,  1 6 6 ,  1 6 7 ,  1 8 2 ,  2 0 5 ,  2 1 7 ,  2 1 8  

N  

p a c k i n g s s p e c i f i e r  s  t -  M  n u m b e r  

D  

( e q u 1 7 0 )  

1 7 0 }  

p a r a m e t e r  s s =  

a c t u a l s d e f i n e { p a r a m e t e r  
f o r m a l { d e f i n e { p a r a m e t e r  
a c t u a l i i n p u t { p a r a m e t e r  
f o r m a l : i n p u t { p a r a m e t e r  
a c t u a l { o u t p u t { p a r a m e t e r  
f o r m a l { o u t p u t { p a r a m e t e r  



p a g e  [ 4 0 ]  
J O V I A L  J 7 3  

D L S  ? 4 - A P R » » 7 4  1 2 J 4 5  3 0 S > 4 6  

2 4  A F P  

( e q u l 7 1 )  

1 7 1 i  1 8 ,  3 9 ,  1 0 8  

p a t t e r n i c o n s t a n t  a  
p a t t e r n j c l g l t  '  

c o u n t  

( e q u ! 7 2 )  

1 7 2 !  1 7 1  

p a t t e r n  p a t t e r n ! d i g i t  

0 0  0  0  0  0  
0  0  0  0  1  1  
0  0  0  1  0  2 ,  
0  0  0  1  I  3  
0  0  1  0  0  4  
0  0  1  0  1  5  
0  0  1  1  0  6  
0  0  1  1  1  7  
0  1  0  0  c  8  
0  i  0  0  1  9  
0  I 0  X 0  A  
0  1  0  I 1  B  
0  1  I  0  0  C  
0  1  1  0  1  D  
0  i  1  1  0  p a t t e r n ! d i g i t  i : =  E  
0  1  1  1  1  F  
1  0  0  0  0  G  
1  0  0  0  1  H  
1  0  0  1  0  I  
1  0  0  1  i  J  
i  0  1  0  0  K  
1  0  1  0  1  L  
1  0  1  1  0  M  
1  0  1  1  1  N  

I 0  0  0  0  
1  I 0  0  1  P  
1  1  0  1  0  Q  

1  0  1  1  P  
1  1  1  0  0  S  
1  1  1  0  1  T  
1  1  1  1  0  U  
1  1  1  1  1  V  

o r d e r  

I  



D L S  2 4 - A P H - 7 4  1 2  I  4 5  3 0 5 4 b  
p a g e  [ 4 1 ]  

2 4  A P R  7 4  J O V I A L  

( e  q  u  1 7  3 )  

1 7 3 :  9 2  

1  
2 

p a t t e r n : f o r m a t  : ? =  3  B  c o u n t  
4  

5  

( e q u l 7 4 )  

1  7 4  5  b  3  

p o i n t e r i d j r e c t i v e  5 5 s  i P O I N T E R  p o i n t e r  1  f o r m u l a  5 

d a t a i n a m e  j  

( e c u  1 7 5 )  

1 7 5 5  5 ,  8 ,  6 7 ,  9 7 ,  1 0 1 ,  l l f l ,  1 2 1 ,  1 7 4 ,  1 8 0 ,  2 0 8 ,  2 3 7  

i n t e g e r i c o n s t a n t  
p o i n t e r  5  f o r m u l a  5 5 =  s i m p l e ! i n t e g e r ! v a r i a b l e  

(  n u m e r i c s f o r m u l a  )  

C e g u l 7 6 )  

1 7 6 5  2 4 7  

p o i n t e r : v a r i a b l e  s ;  =  n u m e r i c : v a r i a b i e  

(  e  q  U  1  7  7  )  

1 7 7 :  1 3 2  

p r e c i s i o n : s n e r i f i e r  n u m b e r  
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(equl78) 

178: 221, 233 

A8S 
ALL 
ALT NENT 
AMD NOT 
BEGIN NULL 
FIT NWDSEN 
BLOCK OR 
BY OVERLAY 
BYTE PROC 
DEF PROGRAM 
DEFINE REF 
DIRECT REMQUO 
DSIZE RESERVE 
ELSE RETURN 
END SHIFT 
ENTER SIG 
EQV SIGNED 
EXIT SIGNUM 
FOR SIZE 
FORM STATUS 
FORMAT / STOP 
FRAC SNITCH 
GOTO TABLE 
IF TEST 
IN THEN 
INT TYPE 
IS1ZE UNTIL 
ITEM WHILE 
JOVIAL XOR 
LOC XRAD 
NAME ZAP 

Cequl79) 

179: 181 

procediureebody ::= declaration 
statement 



APR 74  
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paqe [43]  

JOVIAL  

tequlSO)  

180#  207  

remquoJ procedure ica l l is ta tement  

procedure{name 
@ po inters formula  

a l ternate ient rance iname 
proceduretca l l {s ta tement  ; :=  

c 
ac tua l ! input{parameter  )  

( 
actua l j input{parameter  ;  > 

ac tua l {output{parameter  )  

Cecu 181  )  

1811  59 ,  75 ,  184  

proceduretdec lara t ion  { {=  procedure{heading 
procedure{body 

Cequl82)  

182#  181  
proceduretheading ; :  =  

PROC procedure{name env i ronmenta l {spec i f ie r  
data ia l locat ion  I  speci f ie r  

{  ins t ruct ion{a l locat ion{speci f ie r  

(  formal i input{parameter  {  
formal ioutput iparameter  )  

env i ronmenta l {spec i f ie r  i tem{descr ip t ion  
a l locat ion!speci f ie r  

paeKingispec i f ie r  [  b i t inumber  ]  

=  +  constant  ;  



p a g e  [ 4 4 3  
J O V I A L  J 7 3  

D L S  2 4 « A P R * 7 4  1 2 8 4 5  3 0 5 4 6  

2 4  A P R  

( e q u 1 8 3 )  

1 8 3 }  5 ,  1 0 ,  5 3 ,  6 8 ,  9 0 ,  9 6 ,  1 0 1 ,  1 2 2 ,  1 3 8 ,  1 4 6 ,  1 8 0 ,  1 8 2 ,  1 6 7 ,  
1 9 3  

p r o c e d u r e j n a m e  i : s  n a m e  

( e q u l 8 4 )  

1 8 4 s  6 4  

p r o c e s s i n g s  d e c l a r a t i o n  t :  =  

a . I  t e r n a t e s e n t r a n c e s d e c l a r a t i o n  

p r o g r a m s  d e c l a r a t i o n  
p r o c e d u r e s d e c l a r a t i o n  

( e  q  u  1  8  5 )  

1 8 5 }  1 8 4  

p r o g r a m s  d e c l a r a t i o n  : :  =  
i n d e p e n d e n t  s p r o g r a m s  d e c l a r a t i o n  

d e p e n d e n t  s p r o g r a m s  d e c l a r a t i o n  

( e q u l 8 6 )  

1 8 6 }  6 8 ,  1 1 2  

p r o o r  a m : n a m e  | » a  n a m e  

C  e q u 1 8 7  J  

1 8 7 1  1 5 7  

q u a l l f  i e d s s t a t u s  s c o n s t a n t  '  ' >  =  V C  
s  s t a t u s  3  

s t a t u s }  l i s t  i n a r r e  
i t e m i n a m e  

t a b l e  s n a m e  

p r o c e d u r e s n a m e  

a l t e r n a t e  s e n t r a n e e s n a m e  



P L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 6  
p a n e  [ 4 5 ]  

A P R  7 4  J O V I A L  

C e o u l 8 8 )  

1 8 8 :  6 3  

r e c u r s i v e j d i r e c t i v e  [ R E C U R S I V E  >  

( e  q  u l 8  9 )  

1 8 9 :  1 6 ,  2 1 1  

r e f e r e n c e  =  n u m b e r  

C e q u i 9 Q )  

1 9 0 :  2 4 ,  3 3 ,  2 4 6  

r e l a t i o n a l : o p e r a t o r  : :  

e q u a l ,  n e t  l e s s  t h a n  

t h a n ,  n o t  e q u a l  

n o t  g r e a t e r  t h a n  

<  l e s s  t h a n  
=  e q u a l  
>  g r e a t e r  t h a n  
> =  g r e a t e r  t h a n  o r  

< >  l e s s  t h a n  o r  g r e a t e r  

< =  J e s s  t h a n  o r  e q u a l ,  

C e q u 1 9 1 )  

1 9 1 :  1 8 0  

r e m q u o : p r o c e d u r e : c a l l { s t a t e m e n t  ; ; s  
R E M C U O  (  a c t u a l : i n o u t { p a r a m e t e r  ,  
a c t u a l : i n p u t  p a r a m e t e r  

:  a c t u a l { o u t p u t { p a r a m e t e r  ,  a c t u a l { o u t p u t i p a r a m e t e r  
3  »  

( e q u 1 9 2 )  

1 9 2 :  4 3  

r e p l a c e m e n t : p h r a s e  T H E N  f o r m u l a  
v a l u e : f o r m u l a  



J O V I A L  J 7 3  

( e c u  1 9  3 )  

1 9 3 :  2 0 7  

r e t u r n : s t a t e m e n t  s :  R E T U R N  p r o c e d u r e { n a m e  

a l t e r n a t e : e n t r a n c e : n a m e  

( e c u  1 9 4 )  

1 9 4 :  7 7 ,  8 1  

s c a l e  n u m b e r  

( e o u i 9 5 )  

1 9 5 :  6 3  

s e t s : d i r e c t l v e  : : =  I S E T S  d a t a s n a m e  :  

( e q u l 9 6 )  

1 9 6 :  1 8 ,  1 3 0  

s h i f t  j f u n c t i o n i c a n  
n u m e r i c : f o r m u l a  )  

•  • -  S H I F T  t  b i t j f o r m u i a  ,  

( e c u  1 9 7  )  

1 9 7 ;  2 5 ,  5 7 ,  2 3 4  

s i g n  : s =  
l e t t e r  
n u m e r a l  
m a r k  

C e a u 1 9 8 )  

1 9 8 :  1 8 ,  1 3 0  

s i g n e d : f u n c t i o n ; c a l l  S I G N E D  (  n u m e r i c ; f o r m u l a  )  



A P R  7 4  
p a g e  [ 4 7 ]  

D L S  2 4 - A P R - 7 4  1 2 : 4 5  3 0 5 4 6  

J O V I A L  

( e a u 1 y 9  J  

1 9 9 !  8 2  

c o u n t  z  
c o u n t  0  c o u n t  0  

c o u n t  D  c o u n t  D  

s i g n i f i c a n t  ; i =  +  
c o u n t  D  

c o u n t  D  *  c o u n t  D  

c o u n t  #  c o u n t  D  

c o u n t  0  c o u n t  *  

( e q u 2 0 0 )  

2 0 0 !  1 3 0  

s i g n i f i c a n t :  f u n c t i o n  j c a l l  :  =  S I G  (  n u m e r i c s  f o r m u l a  )  

C e q u 2 0 1 )  

2 0 1 !  1 3 2  

s i g n i f i c a n d j s p e c i f i e r  ! ! =  n u m b e r  

( e q u 2  0 2 )  

2 0 2 !  1 3 0  

s l g n u m : f u n c t i o n i q a l l  i ! =  S I G N U M  (  n u m e r i c i f o r m u l a  )  



J O V I A L  J 7 3  
p a g e  [ 4 8 ]  

DLS 24fAPR*>74 12*45 30546 

2 4  A P R  

( e q u 2 0 3 )  

2 0 3 8  2 0 7  

s t r o p l e s a s s i g n r o e n t s s t a t e m e n t  ! J =  v a r i a b l e  =  f o r m u l a  j  

( e q u 2 0 4 3  

2 0 4 ;  1 7 5  

s i m p l e s  i n t e g e r { v a r i a b l e  { {  =  s i m p l e { v a r i a b l e  

( e  q  u  2  0  5 )  

2 0 5 8  4 9 ,  7 5 ,  1 3 1  

s i m p l e s  i t e m s  d e c l a r a t i o n  :  s  =  
ITE'iv itemsname environmental {specifier 

a l l o c a t i o n s  s p e c i f i e r  

i t e m { d e s c r i p t i o n  p a c k i n g s s p e c i f i e r  

I  b i t s n u m b e r  ]  +  c o n s t a n t  

( e q u 2 0 6 )  

2 0 6 ;  9 0 ,  9 1 ,  1 0 9 ,  1 4 3 ,  2 0 8 ,  2 4 3  

s i m p l e s i t e m s n a m e  S l =  n a m e  



D L S  2 4 » A P R » 7 4  1 2 8 4 5  3 0 5 4 6  
p a g e  £ 4 9 ]  

2 4  A P R  7 4  J O V I A L  

C e a u 2 0 7 )  

2 0 7  {  2 1 9  

s i m p l e j a s s i g n m e n t { s t a t e m e n t  
a s s i g n m e n t  j  s t a t e m e n t  
e x c h a n g e { s t a t e m e n t  
g o i t o { s t a t e m e n t  
e x i t : s t a t e m e n t  
t e s t i s t a t e m e n t  

s l m p i e j s t a t e m e n t  =  r e t u r n : s t a t e m e n t  
z a p : s t a t e m e n t  
s t o p { s t a t e m e n t  
l o o p : s t a t e m e n t  
c o n d i t i o n a l { s t a t e m e n t  
s w i t c h { s t a t e m e n t  
p r o c e d u r e { c a l l j s t a t e m e n t  
d i r e c t { s t a t e m e n t  

( e o u 2 Q 8 )  

2 0 8 {  1 5 0 ,  2 0 4  

s i m p l e ! v a r i a b l e  : : =  s i m p l e : i t e m t n a m e  @  
p o i n t e r : t o r m u l a  

( e q u 2 0 9 )  

2 0 9 {  1 3 0  

f o r m u l a  
s i z e : f u n c t i o n i c a i i  n =  S I Z E  (  )  

d a t a . i b l o c K : n a m e  

( e o u 2 I 0 )  

2 1 0 :  1 3 2  

s i z e i s p e c i f i e r  : i =  n u m b e r  
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p a a e  [ 5 0 ]  

J O V I A L  J 7 3  2 4  A  

( e a u 2 1 1 J  

2 1 1 !  6 3  

s k i p : d i r e c t i v e  : : =  1 S K I P  r e f e r e n c e  :  

( e a u 2 1 2 )  

2 1 2 :  9 2  

s k i p : f o r m a t  : i «  X  

C  e  q  u  2  1  3  )  

2 1 3 :  6 3  

s p a c e : d i r e c t i v e  { S P A C E  c h a r a c t e r  :  

( e o u 2 1 4 )  

2 1 4 :  1 0 9  

s p a c e r  : : =  n u m b e r  

C e q u 2 1 5 )  

2 1 5 :  2 1 6  

n u l l : d e c l a r a t i o n  
s p e c i f i e d : t a b l e i b o d y  : : =  

s p e c ! f i e c : t a b l e : i t e m { d e c l a r a t i o n  
BEGIN 

s p e c i f l t d : t a b l e : i t e m : d e c l a r a t i o n  END ? 

C e q u 2 1 6 )  

2 1 6 :  2 3 5  

s p e c i f i e d $ t a b l e : d e c l a r a t i o n  ; : =  
s p e c i f  l e d : t a b l e : h e a d i n g  s p e c i f  l e d j  t a b l e : b o d y  



D L S  2 4 w A P H » 7 4  1 2  I  4 5  3 0 5 4 6  
D a q e  [ 5 1 3  

A P P  7 4  J O V I A L  

( e q u 2  1 7  3  

2 1 7 :  2 1 6  

e n v i r o n m e n t a l t s p e c i f i e r  
s p e c i f  l e d : t a b l e : h e a d i n g  : ; =  T A B L E  t a b l e s n a m e  

a l l o c a t i o n : s p e c i f i e r  

:  a l l o c a t i o n : i n c r e m e n t  d i m e n s i o n : l i s t  

s t r u c t u r e i s p e c i f i e r  

w o r d s : p e r : e n t r y  
b i t s t p e r ; e n t r y  b i t : n u m b e r  e n t r i e s : p e r i w o r d  

p a c k i n g s p e c i f i e r  i t e m : d e s c r i p t i o n  
p a c k i n g : s p e c i f i e r  

[  b i t : n u m b e r  ,  w o r d : n u m b e r  3  =  
c o n s t a n t : l i s t  ;  

C e q o 2 1 8 )  

2 1 8 :  1 3 1 ,  2 1 5  

s p e c i f i e d j t a b i e s i t e m d e e i a r a t i o n  =  I T E M  i t e m : n a m e  
i t e m : d e s c r i p t i o n  

p a c k i n g :  s p e c i f  i e r  t  b i t s n u r r b e r  
,  w o r d : n u m b e r  3  =  c o n s t a n t  :  

( e o u 2 1 9 )  

2 1 9 :  3 6 ,  4 5 ,  1 1 2 ,  1 4 9 ,  1 7 9 ,  2 3 2  

n u n : s t a t e m e n t  
s t a t e m e n t  l i s  s  i m p l e : s t a t e m e n t  

c o m p o u n d : s t a t e m e n t  
n a m e d : s t a t e m e n t  
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JOVIAL J73 24 A 

C e a u 2 2 0) 

220s 5, 38, 71, 90, 104, 138, 146, 149, 232 

statementiname ::= name 

(eou2 21) 
t 

221! 197, 222, 233 

primitive 
status !!= name 

letter 

(eau222) 

222! 157, 223 

status!constant !i* VC status ) 

Cequ223) 

223! 132, 224 

status tlist !!= [ + number ] status constant 
m 

l t number ] status!constant 

(equ224 ] 

224! 54 

status I list(declaration (( = STATUS statustlistmame 
statusiiist ( 

(equ225) 

225! 132, 187, 224 

status ! 11stjname !! = name 



2 4  A P R  7 4  

D L S  2 4 - A P R - 7 4  1 2 8 4 5  3 0 5 4 6  
n a o e  1 5 3 3  

J O V I A L  v. 

( e u u 2 2 6 )  

2 2 6 :  2 0 7  

s t o p : s t a t e m e n t  : : =  S T O P  j  

C  e a u 2 2 7 )  

2 2 7 :  1 6 6 ,  2 1 7  

P  
s t r u c t u r e : s p e c i f i e r  : ; =  

T  

C c q u 2 2 8 )  

2 2 8 :  1 6 4 ,  1 6 8  

s u b o r d i n a t e : o v e r l a y : d e c l a r a t i o n  : : =  O V E R L A Y  
s u f c o r d i n a t e : o v e r l a y : e x p r e s s l o n  :  

( e n u 2 2 9 )  

2 2 9 :  2 3 1  

i t e m j n a r r e  
s u b o r d i n a t e : o v e r i a y : e i e m e n t  : : =  

( 
s u b o r d i n a t e : o v e r l a y : e x p r e s s i o n  )  

C e a u 2 3 0 )  

2 3 0 :  2 2 8 ,  2 2 9  

s u b o r d i n a t e : o v e r l a y : e x p r e s s i o n  : : =  

s u b o r d i n a t e : o v e r l a y : s t r i n g  :  
s u b o r d i n a t e i o v e r l a y : s t r i n g  
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JOVIAL J73 24 APP 

(equ231) 

231: 230 

subordinatesoverlaysstring ?:= 
subordinate: overlay?element 

(egu232) 

232: 207 

switch?statement SWITCH numericjformuia t 
statementmame ? 

BEGIN C + number) statement # 
ft 

END ? 

(e g u 2 3 3) 

primitive 
ideogram 
name 
letter?control{variable 

symbol, ::= abbreviation 
number 
constant 
comment 
directive:Key 
status 

Cegu234) 

234j 25 

systemjdependent{character 
Most computer systems can read and write more 
characters than are encompassed in the set of JOVIAL 
"sign , The entire set that can be handled is Know as 
the set of "characters , The "characters that are not 
"signs are Known as "systemsdependentscharacters , 



D L S  2 4 * A P R * 7 4  1 2  5  4 5  3 0 5 4 6  
p a g e  [ 5 5 ]  

2 4  A P R  7 4  J O V I A L  

( e q y 2 3 5 )  

2 3 5 j  4 9 ,  5 1 ,  7 5  

o r d i n a r y i t a b l e  s d e c l a r a t i o n  
t a b l e j d e c i a r a t i o n  : s =  

s p e c i f i e d i t a b l e s d e c l a r a t i o n  

( e a u 2 3 6 )  

2 3 6 !  5 ,  5 2 ,  6 7 ,  9 0 ,  1 0 9 ,  1 1 8 ,  1 3 8 ,  1 5 5 ,  1 6 6 ,  1 8 7 ,  2 1 7 ,  2 5 1 ,  2 5 2  

t a b i e j n a m e  ! j =  n a m e  

C e q u 2 3 7  )  

2 3 7 j  1 1 7  
t a b l e s v a r i a b l e  ! i =  i t e m t n a m e  t  i n d e x  ]  @  

p o i n t e r  1  f o r m u l a  

( e o u 2 3 8  )  

2 3 8 !  4 3  

W H I L E  c o n d i t i o n a l s f o r m u l a  
U N T I L  

t e r m i n a t o r s p b r a s e  s s =  
v a l u e s t e r r o i n a t o r  

( e q u 2 3 9 1  

2 3 9 !  2 0 7  

t e s t i s t a t e m e n t  :  1  =  T E S T  c h a r a c t e r  j  

( e q u 2  4 0  )  

2 4 0 !  6 3  

t i m e ! d i r e c t i v e  : :  s  J  T I M E  c h a r a c t e r  j  



D L S  2 4 - A P R - 7 4  1 2 1 4 5  3 0 5 4 6  
p a g e  t 5 6 )  ,D B  J O V I A L  J 7 3  2 4  A  

( e o u 2  4 1 )  

2 4 1 !  6 3  

t r a c e j d l r e c t i v e  ! ! =  { T R A C E  (  c o n d i t i o n a l  s  f o r m u l a  )  
n a m e  j  

( e o u 2 4 2 )  

2 4 2 5  1 3 0  

t y p e : f u n c t i e n s c a i l  : j =  T Y P E  C  f o r m u l a  )  

C  e  q  U  2  4  3  )  

2 4 3 !  6 1  

n u m b e r  
u p p e r i b o u n d  s : =  

s i m p l e ! i t e m : n a m e  

( e q u 2 4 4 3  

2  4  4 |  6  3  

u s e s  I  d i r e c t i v e  : » =  { U S E S  d a t a m a m e  ?  

C e q u 2 4 5 )  

2 4 5 !  9 7 ,  1 9 2 ,  2 4 6  

v a l u e i f o r m u l a  i :  =  t  f o r m u l a  ]  

f  e q g 2 4 6 )  

2 4 6 !  2 3 8  
v a l u e ! t e r m i n a t o r  5 : =  

W H I L E  v a l u e ! f o r m u l a  r e l a t i o n a l ( o p e r a t o r  
v a r i a b l e  
U N T I L  v a r i a b l e  r e l a t i o n e  1 1 o p e r a t o r  
v a l u e i f o r m u i a  
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Cequ2 47 ) 

247; 5, 6, 14, 70, 203, 246 

pointer;variabie 
numeric;variable 

variable :;= bitivariable 
character;variable 
format;variable 

Cequ248 ) 

248; 5, 6, 14, 70, 203, 246 

named s var iabie 
variable ;:= letterjcontrol;vartable 

functional;varlab le 

Cequ249) 

249} 217, 218 

wordinumber ;;= number 

Cequ250) 

250; 217 

words;per;entry number 

(equ25U 

251; 130 

words;per;entry;functlon;call ;;= NWDSEN ( tabie;name 
) 
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JOVIAL J73 24 AP! 

(equ 252) 

252: 207 

table sname 
zapjstatement ?{ = ZAP f 

entry{variable 
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