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RBSTRACT

This report sapplements the semantical definition of PL/I
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PFETZFACE

This document is an updated version of:

ALBTH, K., OLIVA, P., URSCHLLR, G.: Concrete Syntaxr of PL/I.
T84 Laboratory VYienna, Techn. Report TR 25,084, 28 June 1968,

Tt is part of a series of documents (ULD Versinn ITT) presenting the formal
definition of syn*ax and semantics of PL/T:

TLICK, M.t Tormal Definition of the PL/I Compile Time Facilities (7ULD Version
ITT)e :
IBM Labora*ory Viemna, Techn, Report TR 25,095, 30 June 1969.

JRSCHLIR, G.: Concrete Syntax of PL/T (ULD Versicn IIT).
IBM Laboratory Vienna, Techn, Repnort TR 25,096, 30 June 1969,

URSCHLTE, G,: Translation of PL/T into Abstract Text (ULD Version TII).
I8% Lahoratory Vienna, Techn, Repoert TR 25.097, 30 June 1969,

WALK, K., ALBER, K., TLECK, M., GOLDMANN, H,, LAUZR, P., MOSER, E., OLIVA, P.,
STIGLTITNLE, H,, ZZISTL, G.: Abstract Syntax and Interpretation of PL/T {ULD

VYersion III).
T84 Laboratory Vienma, Techn, Feport TR 25,098, 30 April 1969

ALBZR, K., GOLIMANN, 4., LAUER, P., LUCAS, P., OLIVA, P,, STIGLFITNER, H.,
ALK, K., ZZISZL, G.: Informal Introduction to the Abstract Syntax arnd
Interpretation of PL/I (YLD Version ITT}.

TEM Laboratory Vienna, Techn, Repaort TR 25.099, 30 June 1969,

The method and notation used in these documents are essentially taken over from
the first version of a formal definition of PL/T issued by the Vienna
Lahoratory:

PL/T DJefinition Grour of the Vienna Laboratory: Tormal Definition of PL/I.
IBM Laboratory Vienna, Techn. Report TR 25.071%, 30 December 1966

ALBER, K.:; Syntactical Description of PL/T Text and its Translation into Abstract

Normal Torm.
IBY Laboratory Vienna, Techn. Feport TR 25.074, 14 April 1967.

An outline of the method is given in:

LUCAS, P., LAUZR, P., STIGLZITNER, H.: Method arnd Notation for the Tormal
Jefinition of Programming Languages.
TEM Lakoratory Vienna, Techn. Report TR 25.087, 2B June 1968,

This document alzo contains the approvriate references to the relevant
literature. The basic ideas and their application to PL/I Lave been made
available through several workshoss on the formal definitior of PL/T, and
vresentations and publicaticns inside and outside TBM. The method is
demonstrated by applicatior to an appropriately tailored subset of PL/I in:

/107 LUCAS, P., WALK, K.: On the Tormal Description of PL/T.

To be published in Annual Review in 2utomatic Programming - Vol,.6.
Pargyamon Press, New York 1969.

The language defined in the present version is PL/T as svecified in the PL/I
Languaygye Specifications, Torm ¥o, Y33-6003-1, with the addition of attention
handling, input stream and string scanning, and file variables.

The present docurent will be made subject to validation by the PL/T Language
Department, Hursley.
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PRODUCTION

This document was prepared by means of automated text-processing systens.
TEXT 360 was used for processing the prose parts. The formatting, indexing,
cross-referencing, and updating of formula texts was handled by means of
TORMULA 350, : :

PORXULA 360 i= a syntax-controlled formula processing system which was
developed in the ¥Yienna Laboratory especially to facilitate the production and
maintenance of PL/I Tormal Definition documents., The achievements of EK.F., KOCH in
the overall design and imolementation of FORMULA 360 are acknowledqged in
rarticular. Essential components of the system are due to G. URSCHLER
(syntactical deconposition of formulas) and E. MOSER (formula input checker).

Ha Hoja and G. Zeisel contributed to the clarification and formulation of the
reguired formatting processes.

Coordination: F. Schvarzenberger, M. Stadler
Taechnical control: K.F. Xoch, L. Moser, M., Stadler
Data transcription: Miss W, Schatzl, #drs. H. Deim, and sub~contractors

System support: H. Chladek, G. Lehmayer
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1. INTRODOCTION

This document contains a formal description of the concrete syntax of PL/I.

The syntax is described by givimg a generation process for concrete progran
texts (section 2.3}, which is based os a context free production system. To
facilitate the description of inserting spaces, the production system is divided
into two parts, a higher and a lower level syntax {sectioms 3.9 and 3.2,
respectively).

The production rules are writtem im extemded Backus notatiom. The syntactical
form and the meaning of this notation are explained in chapter 2.

It is the intemt of this paper to present a syntax vhich minimizes the
syntactic complexity of PL/I programs. AS a consequence, the symtax is rather
pereissive, in the sense that it allows the production of a great number of
non-sensical programs. This design aim has been adopted for the following

TeaSoOns;

{1) The syntactic description presented should be easily readable. and
understandable.

{2) The syntactic description should be natural in the sense that the symtactic

comrponents are the meaningful compoments of a program. Adding more
syntactic restrictions can easily spoil the clean structure of prograes.

{3 Additiompal syntactic restrictions, in particular context-dependent
restrictions, can more easily be handled in the Tramslator {/4/} or even inm
the Imterpreter {/5/).

{&) The syatax in its present form is suitable for a test on nom-ambiguity.

1. THTRGDUCTION 1
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2.1 _SEMANTICS OF THE EXTENDED BACKUS _KOTATION

The Backus rotation as used in the Algol 60 Report is slightly modified in this
paper. The p@inted brackets are replaced by spaces, so that a producticnm rule
gets the general fornm:
¥ 335= 5S4 ! 53! .+« § Sn

{¥ is to be replaced by one of the alternatives S, or Sz or ... or Sp)

Note: In this chapter with Vv variables, with S, (n ¢ {1,2,3,...}} arbitrary
strings and with Ty strings different from the null-string are denoted.
Fach of these strings may consist of a certain sumber of mot nearer
specified syntactical units, denoted by Uy,

As a furtker convenience we introduce the extended Backus potation, which has
been developed by both the Hursley and the ¥Yienna Laboratories.

This notation uses beyond *::=' amd *§? the metalinguistic signs *gf*, "}°%, °(%,
*]1, e’ apd tess’ yith the following meaning:
(1} A production like
goto-statement ::= GOTO referemce ; } GO TO reference
may be shortemned to

goto-statement ::= [ GOTO | GO TO } reference ;

In general
¥ s2= S, Ty Sz 1 53 Tz Sz } soe | Sy Tp Sa
may be replaced by
¥ s2=5, £Tx } Ta } «vs § Tn } Sa
and vice versa. (Notice that this rule remairs valid also for the case
n=1)
{2} A production like
return-statement ::= RETUEN ; §{ RETUR¥ { expression } ;
may be shortened to

return~statement ::= RETURN [ { expression } J :

In general

V 2:= S, Sz | Sy Ty 52 | <o« | Ss Tn Saz
may be replaced by

V::=2 Sy [ T § Ta § so« § Tpn ] Sa

and vice versa.

2. SYHNTRYX NOTATION 1
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(N A production like
integer ::= digit j} integer digit

may be shortened to

integer ::= digiteees

In general

.
+a
H
=
an
=
-]

VvV 2= U | vVU or ¥

.

may be replaced by
¥ ::= Oees and vice versa.

Note: The production V 2:= Uses is5 often omitted and instead of V then always
Usee is written. This signifies for the inverse process of eliminating all
instances of Uees, that they must be replaced by a newly introduced

variable, say V, and one of the productions V ::= U | OV
or V¥V :z= 0 | V0@ is to be added to the other production rules.

{4} A production like
declarationlist :;= declaration [ [ , declaration jeese ]

may be shortened to

declarationlist ::= [ , » declarationese )

In general
V :z= 53 Tg [ { Ta Ty }=ee ] Sa
may be replaced by
¥V 2:= 54 { Ta # Tyeee } 5, and vice versa.
Note: 1Instead of 5S4 [ { Tz = Tyeee } ] S; also 53 [ T3 » Tyeee ] 5; may be

written.

2.2 THE SYNTAX OF THZ EXTENDZED_BACEKUS KOTATION

The expressions "syntactical unit®” and *"string of syntactical units" {called
"unit" and "segquence” respectively in the following) have not been specified in
the last section. We novw define them together with the general form of the
production rules of the concrete PL/I syntax recursively by means of a peta
syntax, The meta syntax itself is written in Backus form.

To uphold the Backus notation also formally we use the metalinguistic signs
t::1=' and *j' in the meta syntax. Therefore we are obliged to change the notation
for similar syntactic or PL/T =igns. W¥e adopt the same convention as in chapter
3, that each ambiguous sign is marked on the lower syntactic level by a farther
underlining. This signifies, for this and only for this section, that the PL/T
signs for colon, egqual and or-sign get the forms *:', *=¢, *]' vwhile the or-sign
of the PL/I production rules is denoted by ']°*. -

2 2. SYNTAX NOTATION
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prod-rule
definition
seguence

unit
not-var
sm~letter

not-const

PL/I-synb

not-var ;;= definition
sequence | sequence } definition

unit | unit seguence

not-var } mot-colst | unitees }

[ definition }

| [ definition ] |

TR 25.096

CORCRETE SYNTAX OF PL/I

{ not-const = unitese=s } { [ not-const # unitsss ]J

sm~letter
a b |
n o}

20

|
{
PL/I-symb

g0 g )

=1

]

sm-letter
d ey £
gilrijis
PL/I~synmb
D} Ej F
Q1 B} S
01143 2
=}t &+ 1 -
-} >} <

- not-war

19t b
Pty
not~-const
§ 6 ¢4 °H)
P T § 03
P 3¢ 4
1 /71
121 %7

Auxiliary rules for the insertion of spaces:

{ sa~letter

i
v

ey G

i
H

ek s m——

3
L

—onma

§
i

k
x

=~ b X

]
i

— e 4T

not-var

1§ B i
Yi{ =z

=
RIINY-N N ]

Spaces {e.g9., blanks, new lines, new pages}'are optional immediately

preceding or succeding *z:=?

tose® and hetween arbitrary adjacent units,
anbiguities) between adjacent not-vars and between adjacent not-consts.

2.3 _GENERATION OF A CONCRETE PROGEAN TEXT

2.3.1 THE NORMAL GENERATIOK PROCESS

or *J? or *{f or *}?¥ or *[? or '}* or ‘s® or

A space 1is mandatory (to avoid

First of all any implementation must provide production rules for the four
implementation dependent notation variables external-option, env-option,
incorporate-specification, and extralingual-character.
dependent rules for the insertion of blanks and comments, which canmot be
exprassed by production reles of the form described in 2.1 anrd 2.2, the generation
of a concrete PL/I program text has to be performed in four steps:

{1 Starting with the motation variable "program®,
performed according to the higher level production rules listed inr 3.1%.
This process is to be continced as long as any higher level production rule
is applicable.

Since PL/I has context

replacements are to be

It ends up with a text consisting of “PL/I words", wkich are listed in 3.3.
In this respect, all those sequences of PL/I symbols which im the
production rules are not separzted by empty space are assumed to compose
words {notation constants} ard aot to be split up into their single
synbols.

2., STYNTAX NOTATIOR
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So a word is one of the following:
a single PL/T symbol,
a keyword, which is a sequence of upper case letters,
one of the eight composite operﬁtors:
¥% {f D>r L= wd am -l =D,

one of the eight notation variables

identifier, simple-string-constant,

integer, sterling-constant,
isub, picture-specification,
real-constant,

imaginary-constant,

{2) Now "spaces" are inserted into the generated text according to the
following rule:

The 24 words

= k=% L) 4.3 2 & ] >R 3= Lm 2> A= ol =>

are "delimiters", all other words *non-delimiters". Between two adjacent
non-delimiters the notation variable *space” must be inserted, betveen
other combinations of words or following the last word of the conmplete
program the notation variable %“space" may be inserted.

The production rules for "space®” are listed in 3.2.13.

{3 Now the replacement is continued by applicatien of the lower level
production rules listed in 3.2.

(4) Ffinally all notation constants are split up into their single symbols.

The complete process ends up with a text consisting of the sysbols of the 60
character PL/T alphabet, i.e.,

—= o

D E
34

]

I JK
8 9

|
a

Ho

P QR TUVE
+ ok () » »

ot b
P
- 3
bl -]
4 =

> &

A c r H L N s
0 2 5 7 blank /!

and extralingual characters.

4 2, SYNTAX NOTATION
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2.3.2 AUXILTARY RULES FOR ADDITIONAL FACILITIES

PL/I contains two facilities which in the ome case would lengthen unnecessarily
the production rules and in the other case canngt be expressed hy context
independent production rules, Both facilities allow a program text to be replaced
by a shorter one, without changing the semantical meaning.

2.3.2.1 Keyword abbreviations

The following abbreviations may be inserted instead of the corresponding
keywords, This replacement has to be performed before step 3 of the generatlon
process described in 2.3 is performed:

keyuprds: abbreyiations:
ATTENTION ATTR
AUTOMATIC AUTO
BCOLUNHE BCOL
BEGINVOLUME BOV
BINARY BIN
BUFFERED BUF
CHARACTER CHAR
COLOMHE CoL
COMPLEX CcPLX
CONNWECTED CONN
CONTROLLED CTL
CONVERSION CONY
DECIMAL DEC
DECLARE DCL
DEFINED DEF
ENDYOLUME EOY
ENVIRONHENT ENV
EXCLUSIVE FICL
EXTEENAL EXT
FIXEDOVERFLOW FOFL
INITIAL INIT
INTERHAL INT
IRREDUCIBLE IERED
NOCONYERSIOR NOCONY
NOFIXEDOVERFLOW NOFOFL
NOOVEBFLOW NOOPL
HOSTRINGRANGE FOSTRG
BOSUBSRIPTEANGE NOSUBRG
NOUNDERFLOHY - NOUFL
NOZERODIVIDE - NOZDIV
OVERFLOW O¥L
PICTURE PIC
POINTER PTR
POSITIOH POS
PROCEDURE PROC
REDUCIBLE RED
SEQUENTIAL SEQL
STRINGRANGE STRG
STRINGSIZE STRZ
SUBSRIPTRANGE SUBRG
ONALIGNED UNAL
UNBUFFERED U¥BUF
GNDEFINEDFILE UND?
YNDERFLOW OFL
VARYING VAR
ZERODIVIDE ZDIV

2, SYNTAX NOTATION



IBN LAB VIENNA ™" 25.096

CONCRETE SYNTAX OF PL/Y 30 June 1969

L NS

Assume, that all four steps of the generation process Jescribed in 2.3.1
including the imsertion of abbreviated keywords have been terminated.

Then a part of this program text is called a compound if it conld have been
generated by means of the following production rule;

compound ::= procedure | { prefixlist ] { lakellist J
{ begin~block | group }

Before the rightmost semicolon of a compound, i.e., between *END® and *:', one
identifier of the labellist of the compound {i.e., the labellist before its
leftrost PROCEDUREY or 'BEGIN? or *D0® keyword) may be inserted.

Provided that a cospound actually has such am end, e.g., 'END IDENTIPIER ;' it
is allowed to onmit an immediately preceding *ERD :% if the inserted idemtifier
does not occur in the labellist of the conpound which is closed by the end-clause
to be ‘omitted.

2.3.3 PROGRAMS I¥ THE 4§ CHARACTRER SET
It is possible to write PL/I programs in the following 48 character set:

0P OR

ABCDETGH ] 3
£ 0123485@%86 nk = & - & /

R

IJ L R TUVH®HEYZ
789 bla £} « ¢ 1

If the pfogram shall be written in this character set, in addition to the
processes described in 2.3.1 and 2.3.2 the following rules have to be cheyed:

(1) From the production tules for "letter®, "alphawmeric-character®,
"string-character® and ”conment-synbol” the following 12 symbols have to he
deleted:

3R _ 3 1 &§A>L2E

{2} The foliowing 13 PL/I w#ords hare to be handled as mnotatios variables and to
be replaced by means of the {higher level} production rules:
3 3= . >= s:= GE
- sz:= NOT <= 331= LE
& :z:= ARD > 3:= HG
i z:= OR =< g:= HL
> 33= GT == z:= NE
< z:= LT 1 s:= CaAT
->» 32:= BT

For the insertion of spaces the word ?,. ® is handled as a deliamiter and
the other 12 words resultipg frow these replacements as non-delipiters.

{3) The 12 seguences of letters
NOT, A¥D, OR, GT, LT, GE, LE, MG, NL, KE, CAT, PT

are “reserved words", i.e., nc identifier must finally be replaced by any
of these sequences,

(%) In the final text, each c¢olom f:* is to be replaced:
{a) when immediately folloving a dot *.? by means of the production rule
5 i:= space . .
{by else by means of the production rule

..
- e @

6 2. SYRTAX NOTATIOR
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3. CONCRETE SYNTAX

3.1 HIGHER LEYEL PRODUCTIORS

m

(2}

{3

18

{5)

{6}

7

(8)

program ::i=

procedureesa

procedure ::=

f prefixlist ] labellist PROCEDURE [ parameterlist ] [ precedure-optionslist ]
; sSentencelist

parameterlist ;:=

{ [ . ¢ identifiersee } )

procedure-optionslist ::=

[ optioné-attrihute j returas-attribute |} ORDEE { EREORDER | RECURSIVE } swee

sentencelist ::=

[ sentenceeee ] end-clause

end-clause ::=

[ prefixlist ][ labellist ] END ;

sentence ::=

procedure { entry { declaration-sentence | format-sentence | statement

entry i:=

labellist ENTRY [ parameterlist ] [ returns-attribute ] ;

3.1.1 DECLARATIONS

(%}

(10}

declaration-sentence ::=

[ labellist ] { declare-semtence } defaunlt-sentence }

declare-sentence :i=

DECLARE declarationlist ;

‘3. CONCRETE SYNTAX 1
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(1h declarationlist ::=

[ » ®» declaratione»s ]
{12} declaration ::=

[ integer ] { identifier i

{ declarationlist ) } [ dimension-attribute ] [ attributesss ]

{13) default-sentence ::i=

default-option-1 | default-option-2

{14} default-option~1 :i=

DEFAULT ALL [ attribute-spec 1 :

[
HE

(15} default-option-2

DEFAOLT { , = default-spegees }

{16} default-spec 2:=

simple-default-spec | factored-default-spec

{17} simple~default-spec 1=

range-spec [ attribute-spec ]

{18) range-speg ii=

identifijer-range-spec | DESCRIPTORS

(19) identifier-range-spec ::i=

RANGE { [ [ , = [ identifier } letter : letter jeee } | * } )

{20} attribute-spec 1:=

[ dimension—-attribute ] { attribute | value-clause j=es | SYSTEM

{21) value-clause ::i=

VALUE { { , » value-specess } }

{22) factored-default-spec 1:=

{ f , » default-specess } )} [ attribute-spec ]

(23) vyalue-spec iz

precision-spec | string-attribute | area-attribute

2 3. CONCRETE SYNTAX
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{24} precision-spec j:i=m

arithmetic-attributeeee j
{ { , *» arithmetic—attributesss } } arithmetic-attribute

3.1.1.1 _Attributes

(25) options—attribute It

OPTIONS { [ , » external-cptioness } )

(26) returns-attribute ::=

EETURNS { { date-~attribute | entry-name-attribute | FILE }ees )

27 dimension-attribute ::=

{ { » = bound-pairere ] }

{28) bound-pair ::=

[ refer-expression ; ) refer-expression } *

{29) refer-expression ::=

expression [ REFER { unsubscripted-reference ) ]

{30) attribute ::=
data-attribute | non-data-attribute | entry-name-attribute |
file~name-attribute | scope-attribute | like-attribute

{313 data-attribute z:=
arithmetic-attribute § string-attribute § VARYING | picture-attribute |}
area-attribute }{ label-attribute | POINTER | offset-attribute | TASK |

EVENT | storage-class-attribute | defiped-attribute } based-attribute |
URALIGNED | ALIGNED §j SECOHDARY | CONMNECTED 4 VARIRBLE | initial-attribute

{32y -arithmetic-attribute 1=

{ REAL | COMPLEXY | DECIMAL § BINABRY | FLOAT |
PIXED } [ ( integer [ , signed-integer.] ) ]

{33) signed-integer 2:=

[ *+ )} = ] integer

{34) string-attribute ::=

f BIT | CHARACTER } [ ( { refer-expression | * } )} ]

{35) picture-attribute ::=

PICTURE [ picture-specification ]

3. CONCRETE SYRTAX 3
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{36) area~attribute ::=

ARER [ { { refer-expression | % } } ].

{37} label-attribute ::=

LABEL [ ( [ , » identifierese } ) ]

{(38) offset-attribute ::=

OFPSET [ ( reference ) ]

(39) storage-class~attribute ::=

AGTOMATIC J STATIC | CONTROLLED

{40) defined-attribute ::=

DEFPINED basic-reference | POSITION ( expression )

(41) based-attribute ::=

BASED [ { reference ) ]

{42) initial=attribute ::=

INITIAL [ initial~call } initial-jitemlist }

{43} initial-call ::=

CALL reference

(44) initial-itemlist ::=

{ £, ® initial-itepmeses } )

(45) initial~item ::=

initial-iteratien { initial~constant | simple-string-constant | reference i}
{ expression j } *

{ue) initial-~iteration ::=

{ expression ) { ipitial-constant } initial-itemlist | reference }

{47} initial-constant ::i=

replicated-string-constant | arithmetic-init-constant | sterling-constant

{48) arithmetic-init-constant ::=

- ] real-constant [ { + § -} iﬁaginary*constant ]1

+ )
+ | - } imaginary~constant

[
{
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{49) non-data-attribute ::=

BUILTIN § generic-attribute | attention~attribute.

{50} entry-namne~attribute 2:=

ENTRY [ { descriptorlist ) ]} § returns-attribute | REDUCIBLE | IRREDUCIBLE

51} descriptorlist ::=

descriptor [ , descriptorlist ]

{52) descriptor ::=

[ integer ] [ dimension-attribute ] [ attributasse ] | *

(53) file-name~attribute ::=
FILE | file—attribute } ENVIRONMENT ( env-option )
{54} file~attribute ::=
BITSTREA® | STREAM | RECORD | INPUT § OUTPUT ) UPDATE { SEQUENTIAL | DIRECT |

BUFFERED | ONBUFFERED | KEYED | PRINT §} PACKVWARDS | EXCLUSIVE § TRANSIENRT

{55} generic-attribute :i=

GENERIC { [ , * generic-elementwss } }

(56} generic~element ::=

reference WHEW { descriptorlist )

{57} scope~attribute ;2=

INTERNAL § EXTERHNAL

{58) like-attribute ::=

LIKE unsubscripted-reference

{59) attentipn-attribute :i=

ATTENTION EMVIHONBENT ( env-option )

(6 format-sentence 3i1=

[ prefixlist ] labellist FORMAT formatlist

3. CONCRETE SYNT3X 5
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{61}

(62)

{63}

(64)

{65)

{66)

(67)

(68)

(69)

{70}

(71

formatlist ::=

{ &

formatesess } )

format ::=

format-iteration | format-item

-
=

e

format~iteration

{ integer |} { expression ) } f format-item } formatlist }

format«item :r:=

data-format | control-format | remote-format

data-~-format ::=

real-format | complex-format | string-foraat | picture-format

real~format :i=

{ E{ F1 { expression [ , expréssion [ , expression ] ]}

complex-format ::i=

€ ( [ real-format } picture-format } [ , real-format § , picture—format ]}

string-format ::=

{241 B3} BB} [ ( expression ) j

victure-format 3:=

{ BP | P} picture-specification

control-format ::=

{ BCOLUMN | BY | COLUMN )} LINE | PAGE | SKIP § T } [ { expression } ]

remote~format ::=

R { reference }

3.1.2 STATTHENTS

(72}

{(73)

6 3.

statement ::=

{ prefixlist ] [ labellist ] f if-statement | unconditional-statement }

prefixlist ::=

{ £ [, » prefix-clenentess } ) : }ees

CONCRITE SYNTAX
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{74) prefix-element 2:=

prefix | no-pref%x i checkwcondition } no-check~condition

{75) prefix ::=

CONVERSION | FIXEDOVERFLOH | OVERFLOW jJ STRINGRANGE | STEINGSIZE |}
SUBSCRIPTRANGE § UNDERFLOE }| ZERODIVIDE

{76) no-prafix z:i=

NOCONVERSION | NOFIXEDOVERFLOW | MOOVERFLOW } NOSIZE | NOSTRINGSIZE |
NGSTRINGRANGE | NOSUBSCRIPTRANGE | WOUNDERFLOW | NOZERODIVIDE

{77 labellist ::==

[ basic-reference : }eo=e

(78)  unconditional-statement :i=

begin-block | group | goto-statement | call-statement | incorporate-~statement |
fetch-statement | release-statement | return-statement | wait—-statement |
delay-statement ] exit-statement j stop-statement | assignment-statement |
allocate-statement { free-statement | on-statement | revert-statement |}
signal-statement | enable-statement | disable-statement | access-statement |
open-statement § close-statement | stream-io-statement | record-io-statenment |
display-statement { pull-statement

{79) nell-statement :=

{80} begin-block ::=

BEGIN [ [ options~attribute ) ORDER | REORDER )ese ] ; sentencelist

{81} group ::i=

simple-group }| iterated-group

{82) sisple-group z3=

D0 ; sentencelist

{83) iterated-group ::=

DO f do-specificatior | WHILE { expression } } ; sentencelist

{843 do-specification ::i=

reference = { , ¢ gpecificationees }

3. CONCRETE SYNTAX 7
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{85) specification ::=

expression [ BY expression [ TO expression ] |
TO expression [ BY expression ] ] [ ¥YHILE { expression } ]

3,1.2.2 TFlow_of control statements

(86) if-statement ::=

if~clause statement j if-clause balanced-statement ELSE statement

{37) if-clause :1:=
IFP expression THER
(88) balanced-statement ;:=
[ prefixlist ] [ labellist ] [ if-clause balanced-statement ELSE

bhalanced-staterent | unconditional-statement }

(89) goto-statement ::i=

{ GOTD | GO TO } reference 3

{930} call-statement ::=

CALL reference [ call-optionslist ] ;

{91) call-optionslist z:=

[ TASK [ { reference ) ] | PRIOBITY { expressiom ) | EVENT ( reference ) }ses

{32} return~statement ::=

RETURN [ { expression } ] :

{93) incorporate~statement ::=

INCORPORATE { incorporate-specification }

{94} fetch~statement ::=

‘FETCH { , * referenceesss }

{95} release-statement ::i=

RELEASE ( , * referencessas }

{96) viit-statement ::m

WAIT { { . =» referenceees } } [ ( expression} ] 3

8 3, CONCRETE SYNTAX
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(97) delay-statepent ::=

‘DELAY { expression } ;

{98} exit-statement 2:=

EXIT 3

{9%) stop-statement ::=

STOP

3.9.2.3 storage manipulating statements

{100} assignment-statement ::=

[ , ®» referenceeses } = expression [';'Br NAEE ] ;

{101) allocate~statement ::=

ALLOCATE { , » [ based-allocate-itesm | controlled-allocate-item Jeses } 3

{102) based-allocate-item ::=

identifier { SET ( referemnce ) [ IN ( reference ) ]t
IN { reference ) [ SET { reference } ]} :

{103} controlled-allocate-item ::=
[ integer )} identifier [ dimension-attribute ] [ t string-attribute |
area-attribuote ]} initial-attiribute jees ]

{104) free-statement ::=

FREE [ , * { reference [ IN { reference } ] }ees } :

3.1.,2.4 Condition and attention handling statements

{105} on-statement 3=

ON condition [ SWAP ] [ unconditional-statement | S5YSTEN ; }

{106) revert-statement ::=

REVERT conditionm ;

{107) signal-statement ::=

STGNAL condition ;

3. CONCRETE SYHNTAX 9
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{108) conpdition ::=
prefix | check-conditiorn § AREA | named-io-condition { ERROR | PINISH |
progranmer-named-condition j attemtion-~condition

{109} check-condition z3:==

CHECK { { , #» unsubscripted-referencesss } }

{110} no-check-condition ::=

NOCHECK { { , * unsubscripted-referencesss } j

{111} named-io-condition :2:=

io-condition { reference }

{112) 1io~copdition :;:=
BESINYOLUME | ENDPILE | ENDPAGE § EWDVOLUME § KEY | HAME | PEBDING { RECORD |
TRANSHIT § UNDEFINEDFILE

{113) programmer-named-condition ::=

CONDITICON { identifier }

{114) attention-condition ::=

ATTENTION { { , » identifierese } }

(115) access-statement 1:=

ACCESS ATTENTION [ { [ , » identifierwss } } ] { ELSE stat~ment { ; }

{116} enable-statement ::=
ENABLE [ , » [ attention~condition { ACCESS | ASYNC {
EVENT { reference } ]Jess Jess }

(117} disable-statement :i:=

DISABLE attention-condition

3:1.2.5 Input _and ountput statements

{118} open-statement :2:=

OPEIN § , = open-optionslistess } ;

{119) open-optionslist ::=

[ file-attribute | FILE { reference } } BLIFESIZE [ expression } {
LINESIZE { expression ) | PAGESIZE ( expression } | TITLE { expression } |
ZNVYIRONMENT ( env-option )} j VOLUMNE }ewe

10 3. CONCRETE SYNTAX
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(120)

{121}

{122)

(123)

(124}

- (125)

{128)

{127

{128)

{129}

{130}

{131

close~statement z:= -

CLOSE { , = close-optionslistesas } ;

¢lose-optionslist ::=

[ FILE { reference } | ENYIRORHAENT ( env-option )} | VOLUAE }esec

stream-io-statement ::=

{ GET | POT } stream~optionslist

-l

stream-optionslist ::=
f FILE { reference } } BITSTRING { expression ) | STRING { expression } |
data-specification | COPY | SEKIP [ ( expression } ] | PAGE {
LINE ( expression } )ens o S o
data-specification ::=

data-directed | edit-directed | list-directed

data~directed ::=

DATA [ ( datalist ) ]

edit-directed ::x

EDIT { ( datalist ) formatlist )sees

1i5t—difected T3=

LIST ( datalist )

datalist ::i=

{ » = datalist-elementess }

datalist-element ::=

{ datalist DO do-specification J | expression

record-io~statement :1:x

{ READ § WRITE | REWRITE | LOCATE identifier | DBLETE 1
OKLOCK } recorﬂ-optlonsllst H :

record-optionslist ::=
{ FILE ( reference ) | EVENT ( referenpce ) } FROM { referemce } |

. IGNORE { expression )} }.INTO { teference ) | XEY { expression ) i
"KEYTO { reference ) } KEYFROM { expr9531on Y |} SET 4 reference ) ROLOCK jons

3. CONCRETE STINTAX 11
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{132) display-statement ::=

DISPLAY ( expression ) [ REPLY ( reference } [ EVENT { reference ) ] |
ZVENT ( reference ) REPLY { reference } 7 ;

3.1.3 EXPRESSIONS
{(133) expression ::=

expression-six | expression ]| expression-six

{134} expression~six ::=

expression~five | expression~six & expression~five

{135) expression-five :;:=

expression~four | expression~five comparison-operator erxpression-four

{136} comparison-operator :i=

> 2= ] =1 <<=} > =] <

{137} expression-four ::=

expression-three | expression-four |] expression-three

{138} expression-three ::=

expression-two | expression-three { + | -~ } expression-two

{139) expression-two :i=
. expression-one | expression~-two [ * | / } expression-one
{140) expression-one ::=

pripitive-expression § ( + | - | ~ )} expression-one |

primitive-expression ** expression-one

{141) primitive-expression ::=

{ expression } | reference | coastant | isub

{142) reference 3:=

[ reference ->» ] basic-reference

(143} basic-reference ::=

[ § identifier [ subscriptlist ] . }ees ] identifier [ subscriptlistess ]
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{144) subscriptlist z:=

{ [+ ® [ expression | ¥ Jese } )

{145} unsubscripted-reference z:=

[ » * idenptifiersas }

{146) constant ::=

real-constant § imagimary-constant | sterling-constant |
simple-string-constant { replicated-string-constant

(147) replicatedmstring*conétant tim

( integer } simple-string-cohstant

3.2 LOWER LEYEL PRODUCTIONS

3.2.1 IDEBTIFIERS AND CONSTANIS

{148} 1identifier ::=

letter [ alphameric-characteress ]

{149} letter ::=

@ -

c D E }
R }5]T,]

(=)
—
-1 &
- aaa
=
—

—
oW

A
P
{150} alphamefic~character Iim

letter § digif ]

{151} digit ::=

s

e R
L
——
=
S

0114213185361 71619

{152} isub ::=

integer 50B

{153) integer :2:=

digiteee

(154} real-constant :i:=

{ fijxed-constant § float-comstast }] [ B J

(155} fixed-constant ::=

integer [ . 71} [ integer }

-

integer

"

s

TR 25.096
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{156} flocat-constant ::=

fixed-constant E{ + § - ] integer

{157} imaginary-constant z:=

real-constant I

(158} simple-string-constant 3:=

bit~string } character-string

{159) bitestring :3=

+ [ bitwee ] * B

(160) bit z::=

0t 1

{(161) character-string :z:=

* [ string-character=es ] ¢

{162) strinyg~character ::=

alphameric~character | BLAKK j ** | = | + | - 1 ®* | /|

(1Y 1 .1« b3t V&4 L1~ >3 <} 2?2141 % ¢ extralingunal-character
(163) sterling-constant ::=

integer . integer . fixed-constant L
3.2.2 PICTURES
(164) picture-specification ;z=

' picture~string [ F ([ + | - ] integer ) 1 °*

{(165) picture-string ::=

[ { integer )} ] picture-character [ picture~string ]

{166} npicture-character ::=
A1 B}l C}| D{E
1 Yjp2i13%11
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3.2.3 BLANES AND COMHENTS
{167) space z1:=

{ BLANK |} comment }jess

{168} comment ::=

S *[ { [ *¥vees ] comment-symbol | / }ess ] kese j-
{169} comment-syabol z2:=

alphameric-character | BLANK } ¥ [ = §'+ ¢ =t {1} | .1
« V3 21 &1 134 ~F>1 <1 7?1 %} extralingual-character
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3.3_LIST OF PL/I_WORDS:

. CH=CK IGRORE RANGE

< CLOSEC imaginary-constant READ

<= COLUMN IXN REAL

{ COMPLEX INCORPORATE real-constant

+ CONDITION INITIAL RECDRD

1 CONNECTED INPOT RECURSIVE

11 CONTROLLED integer RETUCIBLE

.3 CONVERSTION INRTERNAL REFER

* COPY INTO REORDER

*% DATA IRREDUCIBLE RELEASE

) DECIMAL isub REPLY

H DECLARE KEY RETURN

h DETAULT KEZYED RETURNS

=< DEFINED KEYFROH REVERT

-3 DILAY KEYTO REWRITE

= DELETE LABEL SECONDARY

- DESCRIPTORS LIKE SEQUENTIAL

- DIRECT LINE SET

Vd DISABLE LINESIZE SIGNAL

’ DISPLAY LIST simple-string-coastant

> DO LOCATE S5IZE

>= E NAKE SKIP

: EDIT NOCHECK SNAP

= ELS5ZE NOCONYERSION STATIC

A ENABLZ NOFIXEDOVERFLONW sterling-constant

ACCESS EHD NOLOCK STOP

ALIGNED ENDFYILE NOOVERTFLOW STREAM

ALL INDPAGE NOSIZE STRING

ALLOCATE INDVOLUKE NOSTRINGRANGE STEINGRANGE

ARIA ENTRY NOSTRINGSIZE STRINGSIZE

ASYNC ENVIRONMENT NOSUBCRIPTRANGE SUBSCRIPTRANGE

ATTENTICGN ZRROR NOUKDERFLOW SYSTEM

AUTOMATIC EVERT NOZERODIVIDE TASK

B EXCLUSIVE OXFSET THEN

BB BXIT DN TITLE

BACKWARDS EXTERNAL OPEN TO

BASED r OPTIONS TRANSI®NT

BCOLUMN TETCH CORDER TRANSMIT

BEGIN FTLZE ouTPUT ONALIGNED

BEGINVOLUME TINISH OVERFLOW UNBUFFERED

BINARY TIXED 13 UNDEFINEDFILE

BIT FIXEDOVERFLOW PAGE UNDERFLOW

BITSTREAHM FLOAT PAGESIZE UHLOCK

BITSTRING FORMAT PENDING UPDATE

BLINESIZE FREE PICTURE VALUGE

BP TRON picture-specification VARIABLE

BUFPERED GENERIC POINTER VABRYING

BUILTIN GET POSITION VOLUHME

BX GO PRINT WAIT

BY GOTO PRTORITY WHEN

C IDENT PROCEDURE WHILE

CALL identifier PUT WRITE

CHARACTER IF R X
ZERODIVIDE
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This index lists all non-terminals and terminals of the productions of chanter 3.

A reference is given by the form 3-YY {ZZ), where YY is the page number within the
chapter 3. For non-terminals the defining formula is indicated by an underlining.
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allocate-statenent
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-
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ATTEHTION . . .
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AUTOMATIC & & . .
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