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TO 

BASIC JOVIAL 

ABSTRACT 

TBiia paper describes the basic elements of JOVIAL, a procedure-oriented 
and largely cooçuter- independent programming language designed by the System 
Development Corporation for computer-based command/control systems. JOVIAL 
is derived from ALGOL 561 with the addition of an Input-output natation, a 
more elaborate data-descrlption capability, and the ability to manipulate 
symbolic and other non-numeric values. 
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PREFACE 

^100^ formo have been provided in JOVIAL to allow the 
skillful programmer to create an efficient prograau till a mmr inn wt^r 
introduction and thus treats only the basic parts of the language so that 
^ of the more eerterle optioned not de.lC 

ÄST" ** ^11164 »« «» «t»« at the Æ« DeíSí“ 

roroopucTioM 

* 4 circuftry of a digital conflputer allows it to procesa (input, store 

?* "íf01100 01 a Ä o?S' % T70ns fypp-™ programmer. Information so processed Is coBrooaed 
s-Lhn?!0 ^1011 6X6 represented by digitally encoded 

A dÍ8ÍÍÍL ca,®u'fcer# therefore, processes not values but binary 
symbols representing values. 

nrnm -iL^e “t.1“18^0,of 5inaiy symbalß 111 convenient only for computers, 
programmers have developed more intelligible programming languages, ccuDosed 
miehinïailumerlc can usuaU^ be automatically translateíinto 
machine language by the computer itself. These languages, closely raaMrihii»» 

« «”*. »av. evolved in the 1.Ä 
machine-oriented, more procedure-oriented, and more powerful. 

^ch a Procedure-oriented language is JOVIAL, designed by SDC for progr«- 
' cocçuter-based cornmand/control systems. JOVIAL is a largely^cS- 

mlrtef¿nfde^en^en^ Pr°ffraaimfn6 language i c empilers for the ISM 709/7090 the 
.^f00’ ^ W31,^d the «Æ™ 

í1??®1 ” bel”f ’“‘ff”• J™141 is derived from AMOL 58 (the I958 vrolon 
îLï nfffiÜT1 iaoguege, as described In the Dec^^S 
.fcsae of the ACM Communications) with the addition of an innut/outnut ««fcA+inn 

d6U-4es'rlïtlm ^üitï. am the sbllUy tÄÄ ’ 
symbolic and other non-numeric values# 
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NOTATION 

The gramar used to describe JOVIAL syntax consists of rules with the 
form: 

clement § string-of-clement# 

where an element either denotes or exhibits a JOVIAL form, (l) The meta- 
symbol § signifies syntactic equivalence, while the colon : signifies con¬ 
catenation and the semicolon j signifies selection between adjacent ele¬ 
ments. (2) A subscript for an element is a semantic cue, with no syntactic 
effect. (3) The brackets Q and ^ group a string of elements into a single 
element, while the brackets f and 3 group a string of elements into a 
single, optional element. (1^ The suffix s signifies a string of one or more 
of the elements to which it is appended, while an element superscripting it 
is the separator, if any. (5) A space signifies a string of JOVIAL blanks, 
and. since JOVIAL symbols are normally separated by blanks, this separation 
convention will not be explicitly indicated. 

JOVIAL Is a programming language for professional programmers, who are 
notoriously averse to redundant coding. JOVIAL consequently uses certain 
abbreviations: S for Signed! F for Floating! B for Boolean! and so on. Indeed, 
these abbreviations are the normal forms of the language and must be eaqplicitly 
defined away if the expanded versions are to be used. For example: 

DEPINE Boel*an "S’1 $ 

To simplify the discussion, therefore, it is assumed that definitions like the 
above have been given. The normal JOVIAL abbreviation is the capitalized, first 
letter. 

ALPHABET AND VOCABULARY 

JOVIAL'e symbols are formed from an alphabet of 48 signs consisting of 
26 letters, 10 numerals, and a dozen miscellaneous ’marks including the blank 
and the dollar sign. 

letter § A¡BjC;D;E;F;C;H;l}J;K;IL;M;N;0;P(í)¡R¡$;T;U;V;W;X;Y; Z 

numeral § 0;1;2;3;4;5;6;7;8;9 
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aign § letter;nnmeral;blanki>;{;+;-;f!/;.!Ml!!:il 

Strings of JOVIAL signs form symbols, vhicta arc delimiters, identifiers, and 
constants. 

Delimiters 

Delimiters are the verbs and the punctuation of JOVIAL. They have fixed 
meanings, best described in later context. 

arithmetic-operator § 

relational-operator § EQ;GQ;GR;LQ;LS;NQ 

logical-operator § AND;0R;N0T 

eequential-operator § IFjOOTOíPORíTESTíCLOSÍjRETURNíSTOPílRIlTHaríORIF 

file-operator § OPEH¡SHUT;IMPUT¡OUTPUT 

fnnctional-modifier § BIT;BYTE;MANT;CHAR;NENT;ALL;ENTRY;POS<rian 

separator § 

bracket § (;);(/;/);($;$);' BE GIN; END; DIRECT; JOVIAL; START; TERM 

declarator § IT EM;MODE;ARRAY;TABLE; DE PINE; SWITCH; PROCadura; PILE 

descriptor § PIcsitlne;flxad;Slgntd;Unslgnad;Roundad;Hall«rlth;Tranaailasían;Stotus¡Baalaan; 

Vari obla; Rigid; Prasst; Lika; Bln ary 
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IdentUTlers 

Identifiers name the elements of a JOVIAL program's information environ¬ 
nent: statements; switches; procedures; items; tables; and flies. Except for 
context defined statement names, all JOVIAL identifiers must be declared, 
either in the program, or in a system declaration list (CCMPOOL). Identifiers 
must obviously be distinguishable from delimiters, and from each other, and 
this can always be done by a unique spelling. 

name § iettenQ elter;numeraT] t£- ^ 

Examples 

STEPÍ1 

112 

BRANCH 

PLIOHT'POSITION 

Constants 

A constant denotes a particular data value that is unaffected by program 
execution. JOVIAL programs manipulate four types of data: numeric (in either 
floating or fixed-point representation); symbolic or literal (ini either com¬ 
puter dependent Hollerith or standard Transmission code representation) ; 
status; and Boolean. Numbers, integers, and floating and fixed constants de¬ 
note numeric values in the conventional, decimal sense; while octal constants 
have the obvious meaning of octal integers. Literal constants denote JOVIAL 
sign strings, represented in one of two possible 6-bit-per-sign encodings; 
status constants axe mnemonic names denoting qualities or categories rather 
than numeric values; and Boolean constants denote either True (by 1) or False 
(by ¢). 

number § numerals 

ta..s.r § C+;->»*M:i^„ellt|>„„.10:.™b.O 
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floating-constant § C+¡ O! Cnun,*,or: • :Cnum*Mt03E”nnm^wII î CE 

C+;-3nnmbe0 

xponsnt-base-lO* 

flxed-consunt 5 

octal-constant § °ctlli:(:Cf;1,^3;4;5;é;7>:) 

literal-conaUM § ™l>«0, 

status-constant § V^j ^¡(¡lottarinarac:) 

boolean-constant § 1 ¡a, , 
true’ falso 

constant § integer;fioating>conatant¡flxed-constant¡Hteral-constantistatus- 

constantiboolean-constant 

Examples 

018 

-123E4 

.5 

+0.6789E-6A3I 

0(77740) 

27M(THIS IS A LITERAL CONSTANT.) 

11T(S0 IS THIS.) 

V(EXCELLENT) 

1 
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COMMENTS 

A corawïnt allows a remark or clarifying text to be Included the 
symbols of a JOVIAL program, for comments are treated as strings of blanks 
by the compiler and thus have no operational effect whatever on the program. 

Example 

' 'THIS IS À COMMENT/ ' 

CLAUSES 

Strings of JOVIAL symbols, separated by blanks which may be omitted 
where this does not join a numeral/letter pair, form clauses, which are: 
item descriptions; variables; and formulas. An item description describes 
a value; a variable designates a value; and a formula specifies a value. 

Item Descriptions 

In JOVIAL, the basic units of data are called items. All the necessary 
characteristics of an item's value, such as its type, and the format and 
coding of the machine symbol representing it, need be supplied only once, in 
an item description. 

description 0 

number.. k. ,,, 1 fHoundedl 
of-fraction-bits-' 

description number , , 
oi'tigns 
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description -, ., 
r of-ststus-item 

§ Status (juimbef^ [,¡^3 *tatüs-constents 

descnptionof_boo|ean,item § Geelaan 

Examples 

Floating Roundad 

fixed 36 Signad 15 

Hollerith 06 

Statu* V(bad) V(poor) V(felri V(geod) V(fin#} 

Boolean 

Variables 

A variable designates a value which may be altered during the course of 
program execution. Since items are the basic units of data in JOVIAL, they 
are the principal variables. If an item name designates more than one value, 
as in an array or table, an index list of numeric formulas enclosed in the 
subscript brackets ($ and $) distinguishes a particular value. 

index § ($ numeric-formulas' |) 

variable § name ,. ("index ] 

Examples 

o I ph a 

beta($t2$) 

gamma($0,t2+13(btto(ft2~l$H1,9*t2$) 
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BIT and BÏTE Functional Modifiera 

The machine symbol representing any Item's value may be considered a 
string of bits or, In the case of literal Items, of 6-bit bytes; Indexed 
left to right In either case from 0 thru n-1 for an n-element symbol. Al¬ 
though the Item is normally the smallest unit of data In JOVIAL, It is oc¬ 
casionally necessary to designate a value represented by part of an Item's 
machine symbol. This function, especially useful with literal values, Is 
performed by the subscripted functional modifiers BIT (which designates an 
unsigned, integral value) and BÏTE (which designates a literal value). 

C, « < —Vl,™ 0*«D ) 

’’“•'■‘VUte ,l.|yp. 5 B,,T' <> 

Examples 

BIT($9$)(«mp'cod«($amp$)) 

B YT E($0,t*n®th $) (mcssaga) 

MAHT and CHAR Functional Modifiers 

A floating-point machine symbol representing a numeric value consists 
oft a mantissa or signed fraction, representing the value's significance; and 
a signed integer characteristic or power-of-two factor for the mantissa, re¬ 
presenting the value's scaling. Either component of a simple or subscripted 
floating-point item may be designated: the mantissa with the functional modi¬ 
fier MANT; and the characteristic with the functional modifier CHAR. 

5 M*NT;CHÄ" I "“'ot-no.tiig-poiit-i.™ Cw*0 ) 

I 
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Examplea 

CHAH(alpka) 

MANT(b*M$CKAR(«<lph«i)$)) 

Formulas 

A formula specifies a value and la, in effect, a computing rule for ob¬ 
taining that value. A formula may contain variables, and the value it speci¬ 
fies is, as will be described, generally dependent on these variables. 

functions 

A function specifies the value computed by a procedure utilizing the 
function's calling parameters, that is: values, specified by formulas; and 
certain environment elements, denoted by name. (Calling parameters are 
discussed in the section on procedures.) 

function § n^Vprocedur* ( C ) 

Examples 

arc«ln(2*h*M$'2$)**2l0.1E~4A1S) 

random () 

word(iymbol'll*MH< 

• lot »(Vi «oon ), factor 10! (alpha) ) 

•ymmotrletmatrlx1?) 
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Numeric Formulas 

• A numeric formula specifies a numeric value computed from the values 
expressed by its individual operands: numeric constants, variables, and 
functions. The arithmetic operators +, -, *, /, and ** have the convention¬ 
al algebraic meanings of addition, subtraction or negation, multiplication, 
division, and exponentiation. Where necessary, conversion between fixed end 
floating-point representation is implied. As in algebra, division by zero 
is undefined. Fractional or mixed exponents are possible, but since JOVIAL 
deals only with rational numbers, any exponentiation which would Specify a 
complex root, such as (-2)**.5, is also undefined. Parentheses perform the 
usual grouping function, as do the absolute magnitude brackets (/ and /). 

The sequence of arithmetic operations in a nun arle formula is determined 
primarily by the way the formula is bracketed, and secondarily by an operator 
precedence scheme: first, negations are performed; second, exponentiations; 
third, multiplications and divisions; fourth, additions and subtractions; and 
finally, operations are performed from left to right in order of listing. 

numenc-fommla § integerifloating-conatantifixecl-constanUoctal-conslant; 

variable . . ; function . 
ot-mimen c-type of- ; function £( numeric-formula £: 

Examples 

273 

1.889E-Ó 

alp ¡ia ¡$01) 

lag (b«ta($t2$) ) 

(~273*alpho{$0S)+(/b«(a($t2$)/)**-log (beta($i2í)))/l.8B9E-6 
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Literal and Status Formulas 

Both literal and status formulas specify1 a value as expressed by a lone 
operand: a constant; a variable; or a function! of the appropriate type. 

literal-formaln § literal-conatant;octai-conaUnt;variableo^ ^^^5 

function ,, 
of-1 it eral-type 

statue-formula § status-coo slant ; vari abl e , ^ . . {function ... 
of-atatua-type’ of-atatua-typa 

Exemples 

ITfABACUS) 

0(04070610323«) 

lignai 

V(cloudy) 

w«ath«r($alrbaii$) 

type (lignai) 

Boolean Fozmlas 

A Boolean formula specifies a Boolean value, either True or False, com¬ 
puted from the values expressed by its Individual operands: Boolean constants 
variables, and functions; and relational formulas. A relational operator 
compare a the pair of values specified by the formulas on either side to de¬ 
termine whether the indicated relation holds between them. A relational 
formula thus specifies True only when all its relations hold. The relational 
operators indicate primarily numeric relations : BQ means, is EQual to; NQ 
means, is uNeQu&l to; OR means, is GReater than; LQ means, is Less than or 
eQual to; LS means, is LesS than; and OQ means, is Greater than or eQual to. 
They may be used, however, to conpare both literal and status values on the 
basis of their numeric encoding. Shorter literal values are prefixed by 
blanks before compart son . 
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Logical operations can be performed on Boolean values in ouch the «««» 
way that arithmetic operations are performed on numeric values« The logical 
operator NOT reverses the value specified by the subsequent Boolean formulai 
while AND yields True only if the Boolean formulas on either side both specify 
True, and OB yields False only if the Boolean formulas on either side both 
specify False. Unless parentheses indicate otherwlssi the precedence of the 
logical operations is: NOT's first, AND's second, and OR's last; from left to 
right. 

,.,, i c ., i relational-operator,., , 
relational-formula 9 numeric-formulas r ¡literal- 

, , relational-operator r~ . 11 ,., 
formula« r ; variable , A relational-operator 

of-« tatue-type r 

status-formula*] 

boolean-formula § boolean-constant;variable S 

of-boolcttu-type* 

function 
of-boolean-type 

;relational-formula;Q boolean-formula 

boolcan-fomulaa^*^1^!] H 
«MMlP 

formula § numeric-formula;l¡teral-formula¡«tatua-formula;boolean-fonnula 

Example s 

0 

« 
I 

« 

Indicator 

loga! {«igna!) 

-13 LS alpha LQ +100 LS b«to($t2$) LQ 419« 

1T{A) LQ ligna! LQ 1T(Z) 

woarh«r{$alrbaso$) EQ V(falr) 

Indicator AND NOT (woothor(*alrbote*) EQ V(falr) OR logal («Ignol)) 

« 

! I 
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SENTENCES 

With certain delimiters, clauses are combined to fora statements and 
declarations, uhlch ore the sentences of JOVIAL. Statements assert actions 
that the program is to perform (normally in the sequence in nhich they are 
listed) and declarations describe the information environment in Which the 
actions are to occur. 

ITEM Declarations 

In data processing, the natural unit of information is the value. In 
JOVIAL, values other than those denoted by constants or used only as Inter¬ 
mediate results ’».•.at be formally declared as items before they may be referenced. 

declaration § ITEM name 
of-eimple-itera description $ 

Examples 

ITEM p<6 Floating $ 

ITEM tolly fixed 13 Unsigned Rounded $ 

ITEM Ident Hollsrlth 12 $ 

ITEM heeding Status 6 V(n) V(ne) V£e) V(ss> V(s) V(sw) V(w) V(nw> $ 

ITEM spare Boolean $ 

MODE Declarations 

A MODE declaration initiates a normal mode of item description for the 
implicit declaration of all subsequently referenced and otherwise undefined 
simple (unsubscripted) items. 

declaration § MODE deacription $ 
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Examples 

MODE Floating $ 

MODE flxod IS Uniignad 3 Roundod $ 

MODE BooUan $ 

ARRAY Déclarations 

An ARRAY declaration describee the structure of a collection of similar 
values, and also provides a means of identifying this collection with a 
single item name. Rectangular arrays of any dimension may thus be declared. 
In designating an individual value from an n-dimensional array, the array 
item name must be subscripted by an n-component index list of numeric formu¬ 
las; and where the size of a dimension is k elements, the value of the 
corresponding component of the index can only range from 0 thru k-1. 

declaration § ARRAY name . . numbers . , 
Qt-iirray-item of-e lenten ts-pcr-dim en aion 

description $ 

.Examples 

ARRAY alpha 

ARRAY card'lmaga 

ARRAY tlc'tae'toe 

ARRAY eharaetar 

2 4 3 Floating Rounded $ 

80 Hollerith 1 $ 

3 3 Statu« V(empty) V{nought) V(cross) $ 

7 S Boolean $ 

Named and Compound Statements 

A statement must often be named to permit it to be referenced elsewhere 
in the program and executed out of its normal, listed sequence. Any JOVIAL 
statement -- simple, compound, or already named -- may be named, but a name 
is needed only when the statement is to be executed out of sequence. 
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statement § name . statement 
of-statement 

The statement brackets BEGIN and END allow a list of simple or ccrapound 
statements, which may be interspersed with declarations, to be grouped into a 
single, ccmpound statement. 

statement § BEGIN ^statemenljdleclaration"]s END 

Assignment Statements 

An assignment statement assigns the value specified by a formula to be 
the value thereafter designated by a variable. The formula must, therefore, 
specify a value of the type -- numeric, literal, status, or Boolean — desig 
nated by the variable. 

statement § variable = fórmala $ 

Examples 

alpha = alpha+27 f 

«louai = 1 T(M) $ 

wtather($alrbo*«$) = Vfelouet;’' $ 

Indieaíor = -13 LS alpha LQ +100 LS bata LO +190 OR Upal ((10001) $ 

Exchange Statements 

An exchange statement exchanges the values designated by a pair of 
variables. The effect on either of the variables is as if each had been 
assigned the value designated by the other, and consequently, both variables 
must be the same type. 

statement § variable == variable $ 
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Examples 

■ Ignat == cord' mage($27$} $ 

w*alH*r(Salrba*a$) == w*atH»r($alrba*a+1 $) $ 

IP Statements 

An IF statement causes the next statement listed to be: executed If the 
Boolean formula it contains specifies True; or skipped if the formula speci¬ 
fies False. 

statement § IF boolean-formula ) 

Example 

compute'gro*t'pay. BEGIN 
groti'paydampt) = hour«'work•d{S«mp$)4rat»($»mp)) $ 
IF houri'workodfompl) GR 40 I 

gro* poy($«mp$) = groi«'pay{$omp$)+(hour« 'workod 

(S«mpS)-40)* rat*( |om p $)/2 $ 
END 

GOTO Statements 

A GOTO statement discontinues the execution of a set of consecutively 
listed statements and initiates the execution of another such set beginning 
at an explicitly specified statement. 

statement § GOTO name , ,,1 
of-statement-to-be-executed-next 

Examples 

GOTO «top? t 

GOTO computo'groui'poy $ 
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FOR Statements and Subscripts 
I 

A FOR statement activates a subscript (vhich Is an Intrinsic, Integer¬ 
valued, numeric variable identified by a single letter), assigns it an in¬ 
itial value, and causes the next (non-FOR) statement listed to be repeatedly 
executed one or more times. If the FOR statement contains only an initial 
value formula, this ^taU-ient is executed once. However, if the FOR statement 
contains both an initial-value formula and an increment formula, the statement 
is repeatedly executed, and after each repetition, the subscript's value is 
incremented. Finally, if the FOR statement is complete and contains a limit- 
value formula as well, the subscript's incremented value is tested, and the 
loop is terminated When it exceeds the limit-value, in the positive direction 
if the Increment was positive (GQ 0) and in the negative direction if the 
increment was negative. 

A subscript's range of activity begins with the activating FOR statement 
and extends over any intervening FOR statements to Include the first non-FOR 
statement listed, which then forms the loop's repeating body. A string of 
FOR statements may contain no more than one complete 3-formula FOR statement, 
and can create only a single loop, since the iteration mechanism consists of 
an Implicit statement, automatically Inserted after the repeating statement, 
which increments all the Incrementable subscripts and then tests only the 
loop-controlling subscript to determine Whether to repeat the loop. 

variable , 
of-numeric-type § letter 

statement § FOR letter = numeric‘f°™“l«initial.v|1|ue C numeric- 

'“’“‘•in.,C. 

nramples 

ARRAY alpha 100 finad 34 Signad IS Raundad $ 
HEM bato finad 34 Signad 15 Raundad S 

BEGIN 
bata = alpha(SfS) S 
FOR I = 1,1,00 $ 
FOR S = 2.S+1 S 

bata = bata+alpha(SIS)/S $ 
END 
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ARRAY nod* 25 25 Floating Roundod $ 
transpa**, BEGIN 

FOR I =0,1,24 $ 
BEGIN 
FOR J = 1+1,1,24 5 

nod*(*l,J5)==nod.($J,|$) $ 
END END 

I» 

IPEST Statements 

tapltót í,'5“'® ^ the ot a 1«>P to the 
T?« ^orlpt modlfy, teat, and repeat statement at the loop's bottom. 

subXslfÄ.18 lnClUded’ the eubseque^ly acti“ted 

statement § TEST Qetter]) $ 

Examples 

TEST 5 

TEST D S 

TABLE Declarations 

A table Is a matrix of item-values. The rows of a table are called 
entries, and an entry consists of a related set of different items. Typically 
entry K (itemli$K$)# item2($K$), — , itemn($K$)) would consist of values 
measuring the n pertinent attributes of "object" K. All the entries of a 
table have the same composition and structure in the sense that each consists 

ENDabrÍSS ÏÆ TSTr°Sdeied ff °f ííems' declared wlthin BEGIN" and END oracketa of the TABLE declaration. The columns of a table thus consist of 

of.lt!ra8i ^68 corresPond by index. A particular value 
of a table item is designated by item name and entry index, 
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déclaration § TABLi Cnflim®0f tablo-î v*,lob,,]ength’Rli,,ílengtli BUm^erof 

entries * BEC,N CITEM nwneof-tnb]e-item de#criPtion €■ 

Exanqpies 

TABLE Rigid 1K0S 
BEGIN 

ITEM frequency Pleating Rounded $ 

ITEM reporting Status V(unacceptable) V(unneeessory) V(»ption<il} 
y(recommended) Vfcompuleory) S 

ITEM operating Boolean S 
END 

TABLE pay 'rail 

ITEM emp’ii ame 
ITEM emp'code 

ITEM pay'rate 

ITEM ytd'oarn 

Variable 1000 $ 
BEGIN 
Hollerith 18 $ 

fixed 12 Unsigned $ 
fixed 10 Unsigned $ 
fixed 24 Unsigned $ 

END 

The Modifiers NENT, ALL, and ENTRY 

A vital parameter in table processing is number of entries. The function¬ 
al modifier NENT allows this unsigned, integral, value to be specified for rigid 
length tables, and designated for variable length tables {where it oust be 
explicitly updated). 

varinblc^j numerjc.{ype § ^umber-of ^^riea ' nttm9of*variable*iength*tabia- 

or*table-item * 

numerlc-fonnulB S Nunlt)er.0f,EHTr[el ( 

item ^ 

A very common loop in JOVIAL programming cycles through an entire table. 
Such a loop may be created with a shortened POR statement that uses the 
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functional modifier ALL. 

statement § FOR letter = ALL ( name , ,, 
of-table-or-table-item >$ 

As mentioned before, a table entry is a conglomeration of related items. 
The functional modifier ENTRY allows an entry to be considered a single value, 
represented by a single, composite symbol. An entry's value may be denoted 
byjoif all its items have values represented by zero; otherwise, its value is 
not denotable. 

entry-variable § ENTRY (name, ,, ,, , index, 
of-table-oMable-item of-entry 

boolean-formula § entry-variable EQ;NQ fjentry-variable 

» 

statement § entry-variable = Ojentry-variable $ 

statement § entry-variable -= entry-variable $ 

Example 

" 'Eliminóte empty poy'roll entries.' ' 

FOR I = ALL (poy'roll) f 

BEGIN 

seek 'empty. IF ENTRY (pay'roll( Jl$)» EQ 0 $ 

BEGIN 

NENTipay'roll) = N EN T(poy'roll)-1 $ 

IF I LS NENT(pay'roll) $ 

BEGIN 

ENTRY (poy'r0ll($NENT(pay'rol!)$)) == ENTRY 
(pay'rolldlS,) $ GOTO seek'empty $ 

END END END 

Lite TABLE Declarations 

In some cases, a program’s environment must contain two or more instances 
of tables with the same entry structure. Such tables may be declared and 
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named, using a previously defined table as a pattern, by suffixing the pattern 
table*s name vlth a distinguishing letter or numeral. The composition and 
structure of the like table * s entry is then taken as being generated by the 
declarations describing the pattern table's entry, with the exception that 
item names are suffixed by the distinguishing letter or numeral. The like 
table may either declare its own length specifications or retain those of the 
pattern table. 

d«cl„.,i»„ § TABL.t 

"""Wh « 

Example 

TABLE pay Voll 1 Rigid 1 Lika $ 

OVERLAY Declarations 

An OVERLAY declaration serves to arrange previously declared items, 
tables, and arrays in memory by allocating blocks of storage space to them. 
Beginning at a common origin, the data elements named in each overlay list 
are allocated consecutive blocks of storage, thus "overlaying" the storage 
allocated to the elements of other such lists in the declaration. Initial 
elements, whose names are preceded by either the OVERLAY declarator or the 
» separator, are therefore allocated storage beginning at the origin, while 
remaining elements, whose names are preceded by the , separator, are allo¬ 
cated storage after the block Just assigned. An OVERLAY declaration may 
appear among the ITEM declarations within a TABLE declaration, arranging, 
storage allocation for the table items in an entry. 

declaration § OVERLAY "narneaS., ., ~1»=$ 
!U oi-itema-array a-tables- 

Example 

OVERLAY cixd’lmoge,Ident * pey'roll $ 
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Initial Value Déclarât lone 

It is often necessary to declare Items with specific initial values, for 
use as: parameters that are changed from run to run; as arrays and tables of 
constants; or as initial data» Hie initial value of a simple item may be de** 
noted within the item declaration by a single constant, which must denote a 
value assignable to the item* Ibis constant, preceded by the descriptor Pre** 
set, is usually inserted after the item description, but may replace it en¬ 
tirely for numeric and literal values. Table and array items, on the other 
hand, are initialized by constant arrays, which must be listed immediately 
after the table-item or array declaration, and which must correspond both in 
dimension and assignability to the item they preset. 

declaration § ITEM name^ Cdeacriplion Pr*»#0 constant $ 

constant-array § BEGIN constantsiconstant-arrays END 

Examples 

ITEM error 1.235E-* $ 

ITEM gamma Floating Roundad Pra*«t 0. $ 

ITEM Idant 6H(ABACUS) * 

ITEM indie Boolaan Praiat 0 $ 

ARRAY bato 3 Floating t BEGIN .00839 .28933 .17732 .09437 .19133 END 

ARRAY charactor 7 5 Boolaan $ BEGIN BEGIN 0 0 1 0 0 END 

BEGIN 0 10 10 
BEGIN 10 0 0 1 

BEGIN 11111 

BEGIN 1 0 0 0 1 
BEGIN 1 0 0 0 1 
BEGIN 1 0 0 0 1 

END 
END 
END 
END 
END 
END END 
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DEFINE Déclarâtlona 

A DEFINE declaration establishes an equivalence between a name and a 
string of signs by effectively causing the sign string to be substituted for 
the name wherever It may subsequently occur as a JOVIAL symbol. This allows 
*he programmer to abbreviate lengthy expressions, to make simple additions 
to the language, and to create symbolic parameters• 

declaration § DEFINE noma "¡signs 
except-the-aymbol- 

Examples 

DEFINE cord'i «quant« "Statu* V(|«k«r) V(oe«) V{d«uc«) V(tr«y) V((«ur) V(flv«) 

V(»lir) V(*«v«n) V{*lqht) V{nln») V(t«n| V(|acli) V(qu««n) 
V(klng)M S 

DEFINE tn.lgn.d "U" * 

DEFINE th« " " $ 

DEFINE rank "120"* 

Closed Statements 

A closed statement Is, in effect, removed frota the normal, listed 
sequence of statement executions, and may be correctly invoked only by a GOTO 
statement. Its normal successor Is the statement listed after the invoking 
GOTO statement. ^ 

■Internent § CLOSE “ent * •tBtement 

Example 

CLOSE malntaln'aummarl«« f BEGIN 

FOR S = ALL (frequency) $ 
BEGIN 

IF NOT ep«rallnf($$S) $ 

ENTRY (fr«qu«ney(SS|)) = | | 
END END 



7 August I96I 28 IM-629 

RETURN Statements 

The RETURN statement Indicates a Jump from the middle to the implicit 
exit routine that is automatically inserted alter the last listed statement 
of a closed statement or a procedure. 

statement § RETURN $ 

STOP Statements 

A STOP statement halts or indefinitely delays the sequence of statement 
executions, and usually indicates an operational end to the program in which 
it appears. If the program is restarted, execution will resume with the next 
statement listed, unless a statement name is given in the STOP statement. 

statement § STOP ("name . 1 { 
of-next-statemenH 

Examples 

STOP $ 

STOP $ 

Alternative Statements 

An alternative statement selects for execution from a set of statements 
that statement associated with the first True Boolean formula in a corre¬ 
sponding set of Boolean formulas. The effect of an alternative statement is 
therefore equivalent to that of the selected statement by itself. 

statement § IFEITHer [[boolean-formula $ statement]sÚRIP END 
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Examples 

IFEITH.r «Ipho CR 0 $ A ~ olpNo‘2 $ ORIF alpha LS 0 $ A = alpha/2 $ ORIF 

alpha EQ 0 $ A = A+l $ END 

IFEITH.r I EQ J J dlag($l,J$) = 1 $ GRIP t $ dlag($|,JJ) s 0 | END 

DIRECT-CoAe Statements 

Of a ^ r to include, among the statements 
of a fVIAL Pro^ 6 routine coded in a "direct" or machine-oriented program- 

undefS1^66, ^ effect of ft DIRECT statement, being machine dependent, is 

statement § DIRECT sign» JOVIAL 

Exanrple 

DIRECT CAL 
XCA 
PXD 
CAQ 
SLW 

JOVIAL 

alpha A S*daelmal digit Hallarlth codad numbar 

d«ebln,,S 

bata An I0>blt binary Intagar 

SWITCIffiS 

A switch computes a statement name, and a sequential formula specifies a 
statement name - either directly, by name, or indirectly, by invoking a switch. 

sequential-formula § name 
of-Btatement'^*nameof*switeh 

statement § GOTO sequential-fomula 1 •* > speci fymg-n ext-statemen t 
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Two kinds of switches may be declared: indexed switches; and 1pm 
switches. statement names computed by an indexed switch are ddQlared 
as a list of sequential formulas — which may themselves invoke switches. 
An n-position list (any position of which may be empty, effectively speci¬ 
fying the name of the statement after the switch invoking GOTO statement) 
is indexed (from 0 thru n-l) by a 1-component index subscripting the switch 
name. The statement names computed by an item switch, however, are declared 
as a list of constant/sequential-formula pairs. lhe item name given in the 
switch declaration and the index (if any) subscripting the switch name to¬ 
gether designate an item value. This value selects that sequential formula 
paired with a constant denoting an equal value. If no such constant was de¬ 
clared, then the switch effectively specifies the name of the statement after 
the switch invoking GOTO statement. 

declaration § SWITCH ,,ame0f.¡n<j(,xe(j.(lwjtc}1 = ( C9e(Tuent*al’fonTlu!|0)> 

declaration § SWITCH name ,, ., 
oHtem-awitch 

name ,.. ) = ( constant = 
of-item 

sequential-formula^Ja’ ) } 

Examples 

GOTO •t«p($K-1S) $ 

SWITCH «tap = (•Upl.stapZ.aUpS, ,*t»p5,«i«p¿} S 

SWITCH branch (waothar) = (V(i»ormy)=m«lntoln ' *ummorl»t,V(clauiJy)=*tap 

($f ration - 11), V( *unny )=*t 8p4.’ % 

PROCEDURES 

A procedure statement Invokes a procedure, which is a self-contained 
process with a fixed and ordered set of formal parameters, permanently defined 
by a procedure declaration. The calling parameters of the procedure statement 
are either: values, as specified by input formulas to the left of the = 
separator, and as designated by output variables to the right; or arrays, 
tables, and statements, as indicated by name. The formal parameters of the 
procedure declaration correspond to the calling parameters of the statement: 
those corresponding to values must be declared as items within the procedure 
heading; and those corresponding to arrays or tables must be declared as 
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arrays or tables to provide the procedure with a fixed definition of their 
structure, although no storage space is allocated for them. An output para¬ 
meter which is, or which corresponds to a statement name must be suffixed by 
a period. The procedure itself is executed as though its formal parameters 
either designated calling parameter values, or were replaced with calling 
parameter names. To effect this, formal parameter input items are assigned 
corresponding calling parameter input values prior to the execution of the 
procedure, and formal parameter output item values are assigned to corre¬ 
sponding calling parameter output variables after the execution of the pro¬ 
cedure (i.e., after the last statement listed within the procedure, after a 
RETURN statement, or after a GOTO statement referencing an output parameter 
statement name. 

Identifiers declared Inside a procedure, bota fermai parameters and other¬ 
wise, are defined for the procedure only. Biey bear no relation to identical 
identifiers declared outside the procedure, though outside identifiers may 
also be referenced Inside. 

for a procedure to specify a function value, the procedure name Itself 
must be considered the sole, formal output parameter, and must be declared 
as an item in the procedure heading. 

statement § .ptoc(,dll„ C< CC(»““l"in«"eI].'D C= Cv"i«He£nnme 

cn no 01 
declaration § PROCadur# name i , 1 0 ("names’"} 

of-procedure _ " C= O". COM Ü « 

Examples 

ITEM 

ITEM 

PROCndurt factorial ( number) $ 

HEM factorial fixed 41 Unsigned $ 

HEM number fixed 04 Unsigned $ 

BEGIN 

factorial = 1 $ 

FOR N = 1,),number $ 
factorial = M♦factorial $ 

END 
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PROCadur* word'sort (word,langth) $ MA proeadura that aorta a glvan langth 
flat of 5-charaetar worda Into olphobatlc ordar, ualng 
tha ahuttia axehonga mathod.'1 

ARRAY word 0 Holfarlth S $ 
ITEM langth flxad 15 Unalgnad $ 

BEGIN 

POR I = 0,1,langth.2 $ 
BEGIN 

IP word($l+1$) IS word(«l$) $ 
BEGIN 

word{SI+1t)~-wordfllS) $ 
FOR J =1,-1 S 

BEGIN 

IP J EG 0 OR word(US) GO w«rd<SJ-1$) $ 
TEST I S 

word(ÎJS) == word($j-1$) $ 

END END END END 

infut/qutput md files 

Many data storage devices impose accessing restrictions in that in¬ 
serting or obtaining a particular value may involve the transfer of an entire 
block of data. Such devices are termed "external" storage devices, as con¬ 
trasted with the "internal" memory of the computer. To allow a reasonably 
efficient description of input/output processes, therefore, all data entering 
or leaving the computer's internal memory is organized into files. 

A file is a string of records, which are themselves strings — of bits 
or of 6-bit, Hollerith-coded bytes. (In general, records are composite symbols, 
which may represent entire groups of values when stored within the computer's 
internal memory.) A file is activated by the execution of an OPEN INPUT or 
OPEN OUTPUT statement, and deactivated by a SHUT INPUT or SHUT OUTPUT statement. 
Active files may be both written and read, one record per transfer, although 
some files are read-only or write-only depending on the storage device Involved. 
An INPUT statement initiates a read operation, which transfers a record from 
the file into memory so as to represent a designated value or group of values, 
and an OUTPUT statement initiates a write operation, which transfers the record 
representing a specified value or group of values from memory out to the file. 
Such transfers are successfully terminated when the record-string is exhausted 
or, for a read, when it has represented all the designated values. 
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v.lne-group 5 

formula, 

statement § INPUT name^^ value-group $ 

statement § OUTPUT name^^ constant;value-group $ 

lhe records of an n-record file are Indexed from 0 thru n-1, and the 
index of the record currently available for transfer to or from the file is 
designated with the file-position functional modifier, Position. Pile po¬ 
sition ranges from 0 (indicating "rewound”) thru n (indicating "end-of-file"). 
Hie transfer of a record to or from a file automatically increments the file 
position by one. Furthermore, where the storage device allows, file position 
is a variable that may be altered by the assignment of an arbitrary value. 
Hie file is then called an "addressable" file, as opposed to a "serial" file 
where such a general positioning operation is to be avoided as impossible or 
inefficient. 

variable 

Files are declared either binary or Hollerith in type, and associated 
with each file is a set of status constants denoting the possible states of 
the storage device containing the file. File status may thus be determined 
with a relational Boolean formula wherein the file name is considered as a 
status variable that is automatically updated prior to comparison according 
to the current state of the file's storage device. Although some of the 
simpler files are standard, the names of storage devices and the number and 
meaning of their associated states are generally computer dependent. 

relational-formula § name^ ^ 8Q¡0R;6CÍ¡LQ;LS¡NQ status-constant 

V*1 rl ° kl *record-l ength ' RI °l ^re cord-len gth num^erof-bits-oivbyteB-peMecord- 

of-storage-device 
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Example 

1 'Thl* «totttmtnt ernatas and maintain* a library of up to 32768 72*ehoraet#r Input matiega*, 

•ach containing a 6>l«ttor Idantlfylng key. Th# 'kty' function extract* the feoy ward from a mo**ag* 

and th* 'haih' function datarmlno* a 1S*blt Integer from a 6>letter word,' ' 

BEGIN 

EILE meicoge Hollerith 500 Rigid 72 V(lnoctlve) V(ready) V(bu*y) 

V(error) CARO'READER $ 

FILE library Hollerith 32768 Rigid 72 V(lnactlve) V(ready) Vfbusy) 

V(error) DRUM S 

ITEM cord Hollerith 72 S 

ITEM line Hollerith 72 $ 

ITEM die 1'of library1 ' fixed 16 Untlgned $ 

OPEN INPUT me**age } OPEN OUTPUT library $ 

IF else LS 32768 f 

BEGIN 

*tep3. INPUT meeiage card I 

•tepd, IF moicage EQ V(reody) S 

BEGIN 

• Ice *l*e+1 $ 

FOR I = haih (key (card)) S 

BEGIN 

*tep7. POSItlon (library) = I $ 

*tep8. INPUT library line $ 

*tep9. IF library EQ V(ready) $ 

BEGIN 

IF key (line) EQ 6N( ) OR key 

(Une) EQ key (cord) OR ha*h (key (Une)) NQ I S 

BEGIN 

POSItlon (library) = I $ 

OUTPUT library card $ 

IF key (line) EQ key (card) $ 

BEGIN 

• Ixe = «lxe-1 S 

GOTO *tap3 $ 

END 

IF key (line) EQ 6H( )t 

GOTO *tep3 $ 

card = line $ 

END 

GOTO ttepR S 

END 

IF library EQ V(busy) $ GOTO *tep9 $ 

IF POSItlon (library) EQ 32768 S 



T August 1961 35 
Pa^e 36 blank 

IN-629 

BEGIN 

t = f $ GOTO •itpTS 
END END END 

IP maaaiif« EQ V(buay) GOTO at*p4 $ 

IP maaaaga EQ V(ar»f) OR library EQ V(arrar) f 
GOTO eorraerian'routln« $ 

END 

IMUT INPUT maaaaga $ SHUT OUTPUT library t 
END 

PROGRAMS 

statement listed that is not part of a procedure. 
$ indicates the typographic end of the program. 

program § START declarations statements TERM fname 
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INDEX OF SYMBOLS AND TERMS 

The following Index gives page numbers for the grammatical rules con¬ 
taining the JOVIAL symbols and terms used in this document. 

Defined on Page Symbol or Term Used on Page 

16,24 
7 

9 
26 
17,18,23,25...27,30,31,33 

10,11 
7 

24 

7 

9 

9 

16 
13 

ALL 

AND 

arithmetic-operator 
ARRAY 

BEGIN 
Binary 

BIT 

blank 
Boolean 

boolean-con»tant 
boolean-formula 
bracket 
BYTE 

CHAR 

CLOSE 

constant 
constant-array 
declaration 
declarator 
DEFINE 

description 
descriptor 
DIRECT 

END 

ENTRY 

entry-variable 
IQ 
PILE 
file-operator 
fixed (abbreviated A) 

fixed-constant 
Floating 

floating-constant 
FOR 

formula 
function 
functional-modifier 

7,24 
7,16 

7,18 
7,19,23,26 
7,33 
7,12 
7,8 
7,11 
9,16 
16,20,28 

7,12 
7,12 
7,27 
26,33 
26 
19,35 

7,27 
17,18,23,26 

7,29 
7,19,23,26,28 
7.24 
24 
7.24.33 
7.33 

7,10 
9,14 
7,10 
9,14 
7.21.24 
13,19,31 
14,15 
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Defined on Page 

11 

8 

6 

9 

IS 
7 

8 

8 
6 
14,23 

9 

35 

16,33 
7 

7 

Symbol or Term Used on Page 

GOTO 
GQ 
GR 

HolUrliK 
IF 

IFilTH.r 
index 

IHF^T 
integer 

ITEM 
JOVIAL 
letter 

Like 

literal'conetant 
literal-formula 

logical-operator 

LQ 
LS 
MANT 
MODE 

name 

NENT 
MOT 
NQ 

number 

numeral 

mimeric-fontiula 

octal-conetant 
OPEN 

OR 
ORIF 

OUTPUT 
POSltlen 

Preeet 

PROCedure 
program 

relational-formula 

relational-operator 
RETURN 
Rigid 
Rounded 
SMUT 

aign 

7.20.29 

7,33 

7.33 

7.10.33 
7,20 

7,28 

11.12.24.29 

7.33 

9.14 

7,17,23,26 
7.29 

7...9,21,22,24,25 
7,25 

9.15 

16 

7,33 

7.33 

7,12 

7,17 

9.11.. .13.17...20.23...31.33.35 
7,23 

7,16 

7.24.33 

8.. .10.18.23.25.33 
7,8,25 

11.12.14.16.21.33 
9,14,15 

7.33 

7,16 

7,28 

7,33 

7,33 

7,26 

7,31 

16 

16 

7,28 

7.23.25.33 
7,10 

7.33 

9,10,27,29 
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Defined on Page 

7 
29 
7 

19...22,24,28,29,31,33 

9 
IS 

33 

11,12,21,23,33 

(Lust page) 

Symbol or Term 

Slgntd 
a opart tor 
•eqaential-formula 
•etjamtitl-o) mtor 
START 
■tetan ent 
Statua 
atatna-conatait 
0tatua>fomulrc 
STOP 
SWITCH 
TAILS 
TERM 
TEST 
Tranamlaalan 
Uital|aad 
value-group 

Variable 
variable 

) 
<m 

+ 
mm 

I 
S) 
É 

( 

($ 
(/ 

»41 

Used on Page 

7,10 

29,30 

7.35 
19.28.31.35 
7,11 
9.10.15.33 
16 
7,28 
7,30 
7,23,25 
7.35 
7,22 
7,10 
7,10 
33 
7.23.25.33 
14.. .16.19.31.33 
7.12.. .14.16.23.24, 
7.. .10.14 
7.. .10.14 
7.19.21.24.30.31 
7,19,24 
7.10.17.. ..31.33.35 
7.11.12.33 
7,14 
7,14 
7.12.. .14.16.23.24,£j 
7.11.12.33 
7,14 
7.11.. .13.21.30.31 
7,8 
7,10,27 
7,14 
7,14 
7.9.19.31 
7.33 
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