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ABSTRACT 

IBft LABORATORY VIENNA, 
Austria 

CONCRETE SYNTAX OF PL/I 

by 

G. URSCHLER 

This report supplements the seaantical definition of PL/I 
given in 11 Abstract Syntax and Interpretation of PL/!11 and the 
specification of abstract syntax given in "Translation of PL/I 
into Abstract Syntax" (IBK Laboratory Vienna,. TR 25.098 and TR 
25.097) by a syntactical definition. The syntactical for• of 
concrete PL/1 program text is defined by means of an extended 
Backus notation, which is described by a aeta syntax. 
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/6/ AL!3:;::R_, K., GOLJMANN, ;J:., LAUER, P., LUCAS, P., OLIVA, P., STTGLF!TNEP, A., 
MALK, K., z:ISZL, G.: Informal Introduction to thP. Abstract Syntax and 
Interpretation of PL/I (OLD Version ITT). 
IE~ Laboratory Vienna, Techn. Feport TR 2S.099, 30 June 1t}6q. 

Th~ method and notation useJ in these documents are essentially taken over from 
the first version of a formal definition of PL/I issued by the Vienna 
Lahoratory.: 

;7; PL/J ~efinition Group of the Vienna Laboratory: formal Definition of PL/I. 
IBM Laboratory Vienna, Techn. Report TR 25.071, 30 December 19fi6 

/8/ ALR!R, K.: syntactical Description of PL/t Text and its Translation into Abstract 
Norma 1 :'arm. 
IBn Laboratory Vienna, Techn. Feport TR 25.074, 14 April 1967. 

An outline of the method is given in: 

/9/ LUCAS, P., LAUER, P., STIGLEITNER, H.: Method and Notation for the !ormal 
Jefinition of Programming Languages. 
TBM LaLoratory Vienna, Techn. Report TR 25.087, 28 June 196R. 

This document also contains the appronriate references to the relevant 
literature. The basic ideas and their anplication to PL/I have been made 
available through several workshops on the formal definition of PL/T, and 
~resentations and publications inside and outside IBM. The method is 
denonstrated by applicatio~ to an appro~riatelv tailored subset of PL/I in: 

/1~/ LUCAS, P., WALK, K.: On the ~ormal Description cf PL/T. 
To be published in Annual Review in Automatic Programming - Vnl.6. 
Pergamon Press, New York 1969. 

The language defined in the prP.sent verRion is PL/T as specified 
Lanquage S~ecifications, ~arm Nn. Y33-6003-1, wi~h the addition 
handling, input stream and string scanning, and file variables. 
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The present document will be made suhject to validation by the PL/I Lanquage 
Department, HurslE'!y. 
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This document was prepared by means of automated text-processing system~. 
T3XT 360 was used for processing the prose parts. The formatting. indexing, 
cross-referencing, and updating of formula texts was handled by means of 
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roRMULA 360 is a syntax-controlled formula processing system which was 
developed in the Vienna Laboratory especially to facilitate the production and 
maintenance of PL/I ?ormal ~efinition documents. The achievement~ of K.~. KOCH in 
the overall design and implementation of rORMULA 360 are acknowledged in 
particular. Essential components of the system are due to G. URSCHLEF 
(syntactical decomposition of formulas) and E. MOSER {formula input checker). 
H. «oja and G. Zeisel contributed to the clarification and formulation of the 
required formatting processes. 

Coordination: r. Schwarzenberger, M. Stadler 

Technical control~ K.F. Koch, E. Moser, M. Stadler 
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This document contains a formal description of the concrete syntax of PL/I. 

The syntax is described by giving a generation process for concrete program 
texts (section 2.3), which is based on 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 (sections 3.1 and 3.2, 
respectively)e 

The production rules are written in extended Backus notation5 The syntactical 
form and the meaning of this notation are explained in chapter 2. 

It is the intent of this paper to present a syntax which minimizes the 
syntactic complexity of PL/I programs. As a consequence, the syntax is rather 
permissive, in the sense that it allows the production of a great nu•ber of 
non-sensical programs. TRis design aim has been adopted for the following 
reasons: 

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

{2) The syntactic description should be natural in the sense that the syntactic 
components are the meaningful components of a program. Adding more 
syntactic restrictions can easily spoil the clean structure of programs. 

(3) Additional syntactic restrictions, in particular context-dependent 
restrictions, can more easily be handled in the Translator (/4/) or even in 
the Interpreter {/5/). 

(4) The syntax in its present form is suitable for a test on non-ambiguityo 

1. INTRODUCTION 
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The Backus notation as used in the Algol 60 Report is slightly modified in this 
paper. The ~inted brackets are replaced by spaces, so that a production rule 
gets the general form: 

V ::= S:a.. I Sa • • • I Sn 

{V is to be replaced by one of the alternatives S1 or 5 2 or ••• or Sn) 

Note: In this chapter with V variables. with Sn (n E. [1,2,3, ..... }) arbitrary 
strings and with r 0 strings different froa the null-string are denoted. 
Each of these strings may consist of a certain number of not nearer 
specified syntactical units, denoted by On• 

As a further convenience we introduce the extended Backus notation, which has 
been developed by both the Hursley and the Vienna Laboratories. 

This notation uses beyond •: : = • and • 1' the me tall nguistic signs 1 (', •} •, • ( 1 • 
1 ]', ••• and ••••' with the following aeaning: 

( 1) A production like 

goto-statement ::= GOTO reference 1 GO TO reference 

may be shortened to 

goto-statement •• - ( GOTO 1 GO TO } reference 

In general 

V ::= 5 1 T1 Sa 5:~. Ta Sa I ..... 

may be replaced by 

V ::= 5 1 ( T~ l T2 I ••• I Tn ) Sa 

and vice versa .. 
n=1) 

(Notice that this rule reaains valid also for the case 

(2} A production like 

return-statement ::= RETURN 

may be shortened to 

return-statement::= RETURN [ 

In general 

V ::= S1. S.,a 

may be replaced by 

and vice versa. 

1 RETURN ( expression 

expression J 

2. SYNTAX NOTATION 1 

{J 
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(3} A production like 

integer ::=digit integer digit 

may be shortened to 

integer ::= digit••• 

In general 

V :: = U U V 

may be replaced by 

V ::= O••• and vice versa. 

Note: The production V ::= U••• is often omitted and instead of V then always 
U••• is ~ritten. This signifies for the inverse process of eliminating all 
instances of U•••, that they must be replaced by a newly introduced 
variable, say V, and one of the productions V ::= U 1 U V 
or V ::= U 1 V 0 is to be added to the other production rules. 

{4} A production like 

declarationlist ::= declaration [ ( , declaration }••• ) 

may be shortened to 

declarationlist ::= {, • declaration•••) 

In general 

V::=S 1 T~[ 

may be replaced by 

V : := S1 { T2 • T1. ••• } s 2 and vice versa. 

Note: Instead of 51 
written. 

{ T..a • T1. ••• } ] S 3 also s 1 [ T.a • T.1. ••• ] Sa may be 

The expressions "syntactical unit" and "string of syntactical units" (called 
"unit" and "sequence" respectively in the following) have not been specified in 
the last section. We now define them together with the general fora of the 
production rules of the concrete PL/I syntax recursively by means of a meta 
syntax. The meta syntax itself is written in Backus form. 

To uphold the Bac~us notation also formally we use the metalinguistic signs 
•::=• and 'I' in the meta syntax. Therefore we are obliged to change the notation 
for similar syntactic or PL/I signs. We adopt the same convention as in chapter 
3# that each ambiguous sign is marked on the lover syntactic level by a further 
underlining. This signifies, for this and only for this section, that the PL/I 
signs for colon, equal anJ or-sign get the forms 'i'• ·~·, 'l' while the or-sign 
of the PL/I production rules is denoted by '1'~ -

2 2. SYNTAX NOTATION 
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prod-rule 

definition 

sequence 

unit 

::= sequence I sequence 1 definition 

::= unit 1 unit sequence 

::= not-var 1 not-const 1 unit••• 1 
( definition J 1 [ definition ] 1 

TR 25.096 

CONCRETE SYNTAX OF PL/I 

{ not-const • unit••• } 1 [ not-const • unit••• ] 

not-var :: = sm-letter sm-letter - not-var sa-letter not-var 

sm-letter : := a I b I c d I e I f I g I h I i I j I k I 1 I • I 
n I 0 I p q I r I s I t I u I • I w I X I y I z 

not-const ::= PL/I-symb PL/I-syab not-const 

PL/I-symb :: = A I B c D E I l' G I H I J K L M 
N I 0 p Q R I s T I u V w X y z 
$ I iil # 0 1 I 2 3 I 4 5 6 7 8 9 
blank • I - * I I { ) ' -

I & J. ~ > I < ? I ~ • "" 
Auxiliary rules for the insertion of spaces: 

Spaces (ecg.~ blanks, new lines, nev pages) are optional immediately 
preceding or succeding 1 i.i.:;' or '1' or 1 {' or t J' or '[ 1 or 1 ]' or 1 •' or 
••••' and between arbitrary adjacent units. A space is mandatory (to avoid 
ambiguities} between adjacent not-vars and between adjace·nt not-consts .. 

~~J-~~~Eli!I!QM_Q!_!-fQM£lili!li-fliQ~li!~-Ili!I 

2.3.1 TH~ NORMAL GENERATION PROCESS 

First of all any implementation must provide production rules for the four 
implementation dependent notation variables external-option. env-option, 
incorporate-specification* and extralinqual-character. Since PL/I has context 
dependent rules for the insertion of blanks and coaments, which cannot be 
expressed by production rules of the form described in 2.1 and 2o2, the generation 
of a concrete PL/I program text has to be performed in four steps: 

(1) Starting with the notation variable "program", replaceaents are to be 
performed according to the higher level production rules listed in 3.1. 
This process is to be continued as long as any higher level production rule 
is applicable, 

It ends up with a text consisting of "PL/I words", which are listed in 3.3e 
In this respect, all those sequences of PL/I symbols which in the 
production rules are not separated by empty space are assumed to compose 
words (notation constants) and not to be split ~p into their single 
symbols .. 

2. SYNTAX NOTATION 3 
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So a word is one of the following: 

a single PL/I symbol, 

a keyword, which is a sequence of upper case letters, 

one of the eight composite operators: 

** JJ >= <= ~> ~= ~< ->, 

one of the eight notation variables 

identifier, 
integer, 
isub, 
real-constant, 
imaginary-constant, 

simple-string-constant, 
sterling-constant, 
picture-specification. 

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

The 24 words 

=+-*/{) ' . & I , < > ** 11 >= <= ,> ~= ~< -> 

are "delimiters", all other words ttnon-delimiters". Between two adjacent 
non-delimiters the notation variable "space" must be inserted, betWeen 
other combinations of words or following the last word of the complete 
program the notation variable "space11 may be inserted. 

The production rules for "space" are listed in 3.2.3. 

(3) Now the replacement is continued by application of the lower level 
production rules listed in 3.2~ 

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

The complete process ends up vith a text consisting of the symbols of the 60 
character PL/I alphabet, i.e., 

A B C D E F G H I J K L M N 0 P Q R S T U V W X Y Z $ ~ t 
0 1 2 3 4 5 6 7 8 9 blank + - • I ( ) , • : ' & I ~ > < ? % 

and extralingual characters. 

4 2. SYNTAX NOTATION 
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2.3.2 AUXILIARY RULES FOR ADDITIONAL FACILITIES 

PL/I contains two facilities vh.ich in the one case would lengthen unnecessarily 
the production rules and in the other case cannot be expressed by context 
independent production rules. Both facilities allow a prograa text to .be replaced 
by a shorter one, without changing the semantical meaning. 

J~J~1~1_K§Y~Q~g_abQ£~~iS!i2E§ 

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

ATTENTION 
AUTOMATIC 
BCOLUMN 
BEGINVOLUME 
BINARY 
BUFFERED 
CHARACTER 
COLUMN 
COMPLEX 
CONNECTED 
CONTROLLED 
CONVERSION 
DECIMAL 
DECLARE 
DEFINED 
END VOLUME 
ENVIRON8EIIT 
EXCLUSIVE 
EXTERNAL 
FIXEDOVERFLOW 
INITIAL 
INTERNAL 
IRREDUCIBLE 
NOCONVERSION 
NOFIXEDOVERFLOW 
NOOVERFLOW 
HOSTRINGBANGE 
NOSUBSRIPTRANGE 
NOUNDERFLOW 
NOZERODIVIDE 
OVERFLOW 
PICTURE 
POINTER 
POSITION 
PROCEDURE 
REDUCIBLE 
SEQUENTUL 
STRINGRANGE 
STRINGSIZE 
SUBSRIPTRANGE 
UN ALIGNED 
UN BUFFERED 
UNDEFINEDFILE 
UNDERFLOW 
VARYING 
ZERODIVIDE 

ATTN 
AUTO 
BCOL 
BOV 
BIN 
BUF 
CHAR 
COL 
CPLX 
CONS 
CTL 
CONV 
DEC 
DCL 
DEl' 
EOV 
ENV 
EXCL 
EIT 
FOFL 
INIT 
INT 
I BRED 
NOCONV 
NOFOFL 
NOOJ'L 
NOSTRG 
NOSUBRG 
NOUFL 
NOZDIV 
OFL 
PIC 
PTR 
POS 
PROC 
RED 
SEQL 
STRG 
STRZ 
SUBRG 
UNAL 
UNBUF 
UNDF 
UFL 
VAR 
ZDIV 

2. SYNTAX NOTATION 5 
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~~~~~£-~~1£iple_£!2§Y£g_Qf_Q1Q£k§_~~QY£2 

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

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

coapound ::= procedure 1 [ prefixlist ] [ labellist ] 
( begin-bloc< 1 group I 

Before the rightmost semicolOn of a compound6 i~e-~ between 'END' and •;•, one 
identifier of the labellist of the compound (i~e., the labellist before its 
leftmost 'PROCEDURE' or 'BEGIN' or 1 DO' keyword) may be inserted. 

Provided that a compound actually has such an endg e~g., 1 END IDENTIFIER ;' it 
is allowed to OQit an immediately preceding 'END:' if the inserted identifier 
does not occur in the labellist of the compound which is closed by the end-clause 
to be ·o111itted .. 

2.3.3 PROGRAMS IN THE 48 CHARACTER SET 

It is possible to write PL/I programs in the following 48 character set: 

A B C D E P G H I J K 1 M N 0 P Q R S T U V W X Y Z 
$ o 1 2 3 q 5 6 7 a 9 blank + - * 1 ( ) • , 

If the program shall be written in this character set, in addition to the 
processes described in 2o391 and 2~3Q2 the following rules have to be obeyed: 

(1) :rroa the production rules for nletter", "alphameric-character", 
"string-character 11 and "comment-symbol" the following 12 syabols have to be 
deleted: 

iil # - . . 
(2) The following 13 PL/I ~ords have to be handled as notation variables and to 

be replaced by means of the (higher level) production rules: 

::= ' . >= ::= GE 
:.:= NOT <: : := LE 

& ::= AND ~> : :::::. NG 
I .. - OR ~< .. - NL 
> ::= GT ~; ::= NE 
< : := LT I l : := CAT 

-> :: = PT 

For the insertion of spaces the word 1 ,. • iS handled as a delimiter and 
the other 12 words resulting from these replacements as non-delimiters. 

(3) The 12 sequences of letters 

NOT 6 AND~ OR~ GT 8 LTu GE, LE, NG~ N1~ NE 6 CAT, PT 

are '9 reserved worasn, i.. e .. , no identifier must finally be replaced by any 
of these sequences~ 

(4) In the final text, each colon 1 : 1 is to be replaced: 

(a) when immediately following a dot • .. ' by means of the production rule 

:: = space • .. 

(b) else by means of the production rule 

6 2. SYNTAX NOTATION 
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(1) program : := 

procedure••• 

(2) procedure ::= 

[ prefixlist ] labellist PROCEDURE [ parameterlist ] [ procedure-optionslist ] 
; sentencelist 

(3) parameter list ; := 

( { , • identifier••• 

(4) procedare-optionslist : := 

(options-attribute J returns-attribute I ORDER I REORDER I RECURSIVE }••• 

(5) sentencelist : := 

( sentence••• ] end-clause 

(6) end-clause::= 

[ prefixlist ] [ labellist ] END 

{7) sentence : := 

procedure 1 entry t declaration-sentence 1 format-sentence t statement 

(8) entry ::= 

labellist ENTRY [ parameterlist ] [ returns-attribute ] 

3.1.1 DECLARATIONS 

(9) declaration-sentence : := 

[ labellist ] { declare- sen·tence I default-sentence } 

( 1 0) declare-sentence 

DECLARE declarationlist 

3. CONCRETE SYNTAX 1 
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(11) declarationlist ::= 

( , • declaration••• 

{12) declaration ::= 

[ integer ] { identifier 1 
( declarationlist ) } ( dimension-attribute ) ( attribute••• ] 

(13) default-sentence ::= 

default-option-1 J default-option-2 

default-option-1 

DEFAULT ALL [ attribute-spec J 

( 15) default-option-2 

DEFAULT { , • default-spec••• } 

(16) default-spec : := 

simple-default-spec factored-default-spec 

(17) simple-default-spec : := 

range-spec [ attribute-spec ] 

(18) range-spec ::= 

identifier-range-spec J DESCRIPTORS 

(19) identifier-range-spec : := 

RANGE ( [ ( , • ( identifier 1 letter letter } .. • I I * I ) 

(20) attribute-spec : := 

( dimension-attribute ] [attribute J value-clause }••• J SYSTEM 

(21) value-clause -: != 

VALUE ( { , • value-spec••• } ) 

(22) facto red-default-spec : := 

( ( , • default-spec••• } ) ( attribute-spec ] 

(23) value-spec ::= 

precision-spec 1 string-attribute 1 area-attribute 

2 3. CONCRETE SYNTAX 
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(24) precision-spec : != 

arithmetic-attribute••• J 
( { , • arithm·etic-attribute••• } ) arithmetic-attribute 

(25) options-attribute ::= 

OPTIONS ( { , • external-option••• } ) 

{26) returns-attribute : := 

RETURNS ( ( data-attribute 1 entry-naae-attribute 1 FILE }••• ) 

{27) dimension-attribute : := 

( { , • bound-pair• •• J ) 

(28) bound-pair : := 

[ refer-expression ] refer-expression 1 * 

{29) refer-expression : := 

expression [ REFER { unsubscr ipted-referenee ) ] 

(30) attribute ::= 

data-attribute J non-data-attribute 1 entry-name-attribute 
file~name-attribute 1 scope-attribute J like-attribute 

(31) data-attribute ::= 

arithmetic-attribute f string-attribute 1 VARYING 1 picture-attribute 1 
area-attribute 1 label-attribute 1 POINrER 1 offset-attribute 1 TASK 1 
EVENT 1 storage-class-attribute 1 defined-attribute 1 based-attribute j 
UNALIGNED I ALIGNED I SECONDARY I CONNECTED I VARIABLE I initial-attribute 

(32) ·arithmetic-attribute : := 

[ REAL I COMPLEX I DECIMAL l BINARY I FLOAT I 
.FIXED ) ( ( integer ( , signed-integer ) ) ] 

(33) signed-integer : := 

+ I - ] integer 

{34) string-attribute : .:= 

( BIT I CHARACTER [ ( { refer-expression 1 * l ) ] 

(35) picture-attribute : := 

PICTURE ( picture-specification ] 

3. CONCRETE SYNTAX 3 
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(36) area-attribute : := 

ABEA [ ( ( refer-expression 1 * } ) ] 

(37) label-at tribute : != 

LABEL [ ( { , • identifier••• } ) ] 

(39) offset-attribute : := 

OFl'SET ( ( reference ) ] 

(39) storage-class-attribute 

AUTOMATIC I STATIC CONTROLLED 

(40) defined-attribute ::= 

DEFINED basic-reference 1 POSITION ( expression 

(41) based-attribute ::= 

BASED ( ( reference ) ] 

(42) initial-attribute : := 

INITIAL ( initial-call 1 initial-itealist ) 

(4 3) initial-call 

CALL reference 

(44) initial-itealist : := 

( [ , • initial-item••• } ) 

(45) initial-item : := 

initial-iteration 1 initial-constant 1 simple-string-constant 1 reference 1 
( expression ) J * 

(46) initial-iteration ::= 

( expression ) { initial-constant 1 initial-itemlist 1 reference } 

{47) initial-constant ::= 

replicated-string-constant 1 arithaetic-init-constant 1 sterling-constant 

(48) arithmetic-init-constant ::= 

[ + 1 - ] real-constant [ { + 1 - ) imaginary-constant ] 1 
[ + 1 - J imaginary-constant 

4 3. CONCRETE SYNTAX 
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(49) non-data-attribute ::= 

BUILTIN 1 generic-attribute 1 attention-attribute 

{50) entry-name-attribute : != 

ENTRY [ ( descriptorlist ) ] I returns-attribute I REDUCIBLE I IRREDUCIBLE 

(51) descriptorlist ::= 

descriptor [ , descriptorlist ] 

(52) descriptor : := 

[ integer ] [ dimension-attribute ] ( attribute••• ] 1 * 

(53) file-name-attribute : := 

FILE I file-attribute I E!IVIRON!IENT ( env-option ) 

(54) file-attribute : := 

BITSTREAM I STREAM I RECORD I INPUT I OUTPUT I UPDATE I SEQUENTIAL I DIRECT 
BUfFERED 1 DNBUFPERED I KEYED I PRINT I BACKWARDS I EXCLUSIVE I TRANSIENT 

(55) generic-attribute : := 

GENERIC ( [ , • generic-element••• } ) 

(56) generic-element : := 

reference WHEN ( descriptorlist ) 

(57) scope-attribute ::= 

INTERNAL I EXTERNAL 

(58) like-attribute ::= 

LIKE unsubscripted-reference 

(59) attention-attribute : := 

ATTENTION ENVIRONKENT ( env-option ) 

(60) format-sentence : := 

[ prefixlist ] labellist FORMAT for•atlist 

3. CONCRETE SYNTAX 5 
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(61) forma tlist 

( { , • format••• } } 

(62) format 

format-iteration 1 format-item 

(6 3) format-iteration 

{ integer I expression ) } [ form.at-ite• J formatlist } 

(64) format-item : := 

data-format control-foraat 1 remote-format 

(65) data-format : := 

real-format 1 complex-format 1 string-foraat 1 picture-format 

{66} real-format ::= 

( E 1 F ] { expression [ , expression [ , expression ] J ) 

(67) complex-format : := 

c ( { real-format 1 picture-format J [ , real-for•at J , picture-format ] ) 

(68) string-format ::= 

{ A I B I BB } [ expression j 

(6q) picture-format : := 

( BP 1 P } picture-specification 

(70) control-format : .:= 

( BCOLUMN I EX I COLUMN I LINE I PAGE I SKIP I X } [ ( expression ) ] 

(71) remote-format ::= 

R ( reference } 

3.1.2 STATEMENTS 

(72) statement : := 

[ prefixlist ] [ labellist ] ( if-statement 1 unconditional-statement } 

( 7 .1) prefix list 

{ { { , • prefix-element••• } ) } ••• 
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(74) prefix-element : != 

prefix 1 no-prefix J check-condition J n~-check-condition 

(75) prefix : :~ 

CONVERSION I FIXEDOVERFLOW 
SUBSCRIPTRANGE I UNDERPLOW 

(76) no-prefix ::~ 

OVERFLOW ! STRINGRANGE I STBINGSIZE I 
ZERODIVIDE 

NOCONVERSION I NOFIXEDOVERFLOW I NOOVERFLOW l NOSIZE I NOSTRINGSIZE 
NOSTRINGRANGE I NOSUBSCRIPTRANGE I KOUNDERFLOi I NOZERODIVIDE 

(77) labellist :: ~ 

{ basic-reference : }••• 

(78) unconditional-statement ::= 

begin-block 1 group 1 goto-statement 1 call-statement 1 incorporate-statement 
fetch-statement J release-statement 1 return-statement 1 wait-statement· 1 
delay-statement 1 exit-state•ent 1 stop-stateaent t assignment-statement 1 
allocate-statement 1 free-statement t on-statement 1 revert-statement 1 
signal-statement 1 enable-statement 1 disable-stateaent J access-statement I 
open-statement 1 close-statement 1 stream-io-statement 1 record-io-statement 
display-statement 1 null~state•ent 

(79) null-statement ::~ 

(BO) begin-block ::~ 

BEGIN ( (options-attribute I ORDER I REORDER }••• ] sentencelist 

(81) group ::= 

simple-group 1 iterated-group 

(82) simple-group : :~ 

DO ; sentencelist 

(83) iterated-group !:= 

DO [ do-specification 1 WHILE ( expression ) J s·entencelist 

(84) do-specification : ::= 

reference { , • specification••• } 
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(85) specification : := 

expression ( BY expression [ tO expression ] 1 
TO expression [ BY expression ) J ( WHILE ( expression ) ] 

(86) if-statement : := 

if-clause statement j if-clause balanced-stateaent ELSE statement 

(87) i £-clause : := 

IF expression THEN 

(88) balanced-statement : := 

( prefixlist ) ( labellist ) [ if-clause balanced-stateaent ELSE 
balanced-statement 1 uncondi tional-stateaent ) 

(89) goto-sta tement : := 

{ GOTO I GO TO l reference 

(90) call-statement :!= 

CALL reference ( call-optionslist ) 

(91) call-optionslist : := 

TR 25.096 

30 Ja~e 1969 

[ TASK ( ( reference ) ) 1 PRIORITY ( expression ) 1 EVENT ( reference ) } ••• 

{92) return-statement : := 

RETURN ( ( expression ] 

(93) incorporate-statement : := 

INCORPORATE ( incorporate-specification 

(94) fetch-sta teoent :: = 

FETCH { 1 • reference••• } 

(95) release-statement : := 

RELEASE ( 1 • reference••• 

(96) wait-statement ::= 

WAIT ( ( , • reference• .. 1 } [ ( expression ) ) 
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(97) delay-statement ::= 

DELAY ( expression 

(98) exit-statement : := 

EXIT ; 

stop-sta teaent 

STOP ; 

(100) assignmen·t-stateaent : := 

{ , • reference••• } = expression ( , 81 NAME J 

(101) allocate-stateoent ::= 

ALLOCATE (, • { hased-allocate-itea 1 controlled-allocate-item J•••} 

(102) based-allocate-item ::= 

identifier [ SET ( reference ) [ IN ( reference ) ] 1 
IN ( reference ) [ SET ( reference ) J } 

(103) controlled-allocate-item ::= 

[ integer ) identifier [ dimension-attribute ] [ { string-attribute 1 
area-attribute 1 initial-attribute }••• J 

(104) free-statement ::= 

FREE { , • { reference ( IN ( reference ) ] J ••• J 

(105) on-statement ::= 

ON condition [ SNAP ) [ unconditional-statement I SYSTEft 

(106) revert-statement : := 

REVERT condition ; 

(107) signal-statement : := 

SIGNAL condition ; 
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(108) condition ::= 

prefix I check-condition J AREA I naaed-io-condition 1 ERROR I FINISH 1 
programmer-named-condition J attention-condition 

(109) check-condition ::= 

CHECK ( { , • unsubscripted-refereuce••• } ) 

(110) no-check-condition : :== 

NOCHECK ( { , • unsubscripted-reference••• } ) 

(111) named-io-condition : := 

io-condition { reference 

(112) io-condition ::= 

BEGINVOLOME I ENDP!LE I ENDPAGE l ENDYOLU!E I KEY I KAftE I PEBDING I BECOBD I 
TRANSMIT I UNDEFINEDFILE 

(113) programmer-named-condition : .:= 

CONDITION ( identifier 

(114) attention-condition ::= 

ATTENTION ( ( , • identifier••• } ) 

( 115) access-statement 

ACCESS ATTENTION [ ( ( , • identifier••• } ) J ( ELSE stat~ment I } 

{116) enable-statement : := 

ENABLE ( , • ( attention-condition [ ACCESS I ASYMC I 
EVENT {reference) ]e•• }•••} 

(117) disable-statement : := 

DISABLE attention-condition 

{118) open-statement ::= 

OPEN ( , • open-optionslist••• 

(119) open-options list : := 

[ file-attribute 1 FILE ( reference ) 1 BLINESIZE ( expression l I 
LINESIZE ( expression ) I PAGESIZE ( expression ) I TITLE ( expression ) I 
ENVIRONMENT { env-option) I VOLU~E }••• 
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(120) close-statement ::= 

CLOSE ( , • close-optionslist••• } 

(121) close-optionslist ::= 

{ FILE ( reference I EHVIRONHENT ( env-option ) l VOLUSE } ••• 

(122) streall-io-stateaent : := 

{ GET l PUT J strea•-optionslist ; 

(123) stream-optionslist : ~= 

{ FILE ( reference J 1 BITSTRING ( expression ) 1 STRING ( expression 1 1 
data-specification I COPY 1 SKIP [ { expression ) ] 1 PAGE. 1 
LINE ( expre~sion) )••• 

(124) data-specification : := 

data-directed edit-directed 1 list-directed 

(125) data-directed ::= 

DATA [ ( datalist ] 

(126) edit-directed ::= 

EDIT { ( datalist) foraatlist }••• 

(127) list-directed ::= 

LIST ( datalist 

(128) datalist ::= 

{ , • datalist-element••.• ) 

(129) datalist-element 

( datalist DO do-specification ) 1 expression 

(130) record-io-stateaent ::= 

{ READ I WRITE l REWRITE I LOCATE identifier I DELETE l 
UNLOCK } record-optionslist 

(131) record-optionslist ::= 

{ l'ILE ( reference ) 1 EVENT ( reference ) 1 FRO! ( reference ) 1 
IGNORE ( expression ) 1 , INTO ( reference ) 1 KEY ( expresSio11 ) 1 

· KEYTO ( reference ) 1 KEY FROM ( expression ) l SET-·( reference ) 1 NOLOCK J ••• 
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(132) display-statement : := 

DISPLAY ( expression ) [ REPLY ( reference ) [ EVENT ( reference ) ] 1 
EVENT ( reference ) REPLY ( reference ) J ; 

3.1.3 EXPRESSIONS 

( 133) expression : := 

expression-six 1 expression 1 expression-six 

(134) expression-six ::= 

expression-fiye expression-six & expression-five 

(135) expression-five : := 

expression-four J expression-fiYe coaparison-operator expression-four 

(136) comparison-operator : != 

> I >= I = I < I <= I ,> I ,= I ,< 

(137) expression-four 

expression-three expression-fottr ll expression-three 

{138) expression-three : := 

expression-two J expression-three { + 1 - } expression-two 

( 139) expression-two : := 

expression-one 1 expression-two { * 1 1 } expression-one 

(140) expression-one : := 

primitive-expression 1 { + 1 - J 1 } expression-one 
primitive-expression ** expression-one 

(141) primitive-expression::= 

( expression ) J reference 1 constant 1 isub 

( 1 ~2) reference :: = 

[ reference -> ] basic-reference 

pqJ) basic-reference : := 

[ { identifier [ subscriptlist ] }••• ] identifier [ subscriptlist••• ] 
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(144) subscriptlist : := 

( [, • [expression 1 * }•••} ) 

(145) unsubscripted-reference : :~ 

{ • identifier••• J 

(146) constant : := 

real-constant 1 iaaginary-constant J .sterling-constant 
simple-string-constant 1 ·replicated-string-constant 

(147) replicated-string-constant ::= 

( integer ) simple-string-constant 

J~£-bOW~R-b~YEL PRODQ£I!Q!~ 

3.2.1 IDENTIFIERS AND CONSTANTS 

(148) identifier : != 

le_tter [ alphalleric-character••• ] 

( 14 9) letter 

A 
p 

B 
Q 

c 
R 

D 
5 

E 
T 

F 
u 

(150) alphameric-character : := 

letter I digit I _ 

G 
V 

H 
w 

I 
X 

J 
I 

(151) digit ::= 

0J112!314J5J6171819 

{ 152) isub 

integer SUB 

(153) integer::= 

digit••• 

(154) real-constant : := 

K 
z 

{ fixed-constant 1 float-constant J [ B J 

(155) fixed-constant ::= 

integer [ ] .1 [ integer ] integer 

L 
$ 

N l 0 I 
t 
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(156) float-constant ::= 

fixed-constant E [ + I - ] integer 

( 157) imaginary-constant 

real-constant I 

(158) simple-string-constant 

bit-string 1 character-string 

(159) bit-string : := 

• [ bit••• J ' B 

(160) bit ::= 

0 I 1 

(161) character-string : := 

' [ string-character••• ] • 

(162) string-character : := 

alphameric-character J BLANK J '' 
(I)J,J,J;t:J&Ill~ 

(163) sterling-constant ::= 

= 
> 

integer integer fixed-constant L 

3.2 .2 PICTURES 

(164) picture-specification : := 

+ I -
< I 1 

• picture-string ( P ( ( + 1 - ] integer ) ] • 

(165) picture-string ::= 

TR 25,096 
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* I I I 
ll 1 extralingual-character 

( ( integer ] picture-character ( picture-string ] 

(166) picture-cha.racter : := 

AIBICJDIEIG 
XJYIZI$1112 

14 3, CONCR3TE SYNTAX 

H 
3 

I 
4 

K 
5 

M 
6 

p 
7 

R 
8 

s 
9 

T I V 
+ I - * I I I , I • 
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3.2.3 BLANKS AND COMMENTS 

(167) space ::= 

{ BLANK 1 coament J••e 

( 168) comment 

I * [ { [ *"•• ] comment-symbol I I J ••• ] *"" • I 

(169) comment-symbol ::= 

al phaoeric-character I BLANK I ' I = I + I - I I I ) I , I 
• I ; I : I & 1 1 1 , 1 > 1 < I 1 I I 1 extrali.ngual-character 
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CHECK 
< CLOSE 
<= COLUMN 
( COMPLEX 
+ CONDITION 
1 CONNECTED 
11 CONTRO.LLED 
& CONVERSION 

* COPY 

** DATA 
::>ECIMAL 
DECLARE 

~ DEFAULT 
~< DEFIN::.:;D 
~> DELAY 
~= DELETE 

DESCRIPTORS 
-> DIRECT 
I DISABLE 

• DISPLAY 
> DO 
>= E 

EDIT 
ELSE 

A ENABLZ 
ACCESS END 
ALIGNED ENDFILE 
ALL E:NDPAGE 
ALLOCATE SNDVOLUM.E 
AREA ENTRY 
ASYNC ENVIRONMENT 
ATTENTION 3BROR 
AUTOMATIC EVENT 
B EXCLUSIVE 
BB EXIT 
BACKWARDS EXTERNAL 
BASED ~ 

BCOLUMN ?ETCH 
BEGIN FILE 
BEGINVOLUME FINISH 
BINARY PIXED 
BIT FIXEDOVERFLOW 
BIT STREAM FLOAT 
BITSTRING ::'ORMAT 
BLINESIZE FREE 
BP FROM 
BUFFERED GENERIC 
BUILT IN GET 
BX GO 
BY GOTO 
c I DENT 
CALL identifier 
CHARACTER IF 
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IGNORE 
imaginary-constant 
IN 
INCORPORATE 
INITIAL 
INPUT 
integer 
INTERNAL 
INTO 
IRREDUCIBLE 
isub 
KEY 
KZYED 
KEY FROM 
KEYTO 
LABEL 
LIKE 
LINE 
LINESIZE 
LIST 
LOCATE 
NAME 
NOCHECK 
NOCONVERSION 
NOFIXEDOVERFLOW 
NOLOCK 
NOOVEBFLOW 
NOSIZE 
NOSTRINGRANGE 
NOSTRINGSIZE 
NOSUBCRIPTRANGE 
NOUNDERFLOW 
NOZEROD!VIDE 
OFFSET 
ON 
OPEN 
OPTIONS 
ORDER 
OUTPUT 
OVERFLOW 
p 
PAGE 
PAG!:S-IZE 
PENDING 
PICTURE 
picture-specification 
POINTER 
POSITION 
PRINT 
PRIORITY 
PROCEDURE 
PUT 
R 
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RANGE 
READ 
REAL 
real-constant 
RECORD 
RECURSIVE 
REtUCIBLE 
REFER 
REORDER 
RELEASE 
REPLY 
RETURN 
RETURNS 
REVERT 
REWRITE 
SECONDARY 
SEQUENTIAL 
SET 
SIGNAL 
simple-string-constant 
SIZE 
SKIP 
SNAP 
STATIC 
sterling-constant 
STOP 
STREAM 
STRING 
STRING RANGE 
STRINGSIZE 
SUBSCRIPTRANGE 
SYSTEM 
TASK 
THEN 
TITLE 
TO 
TRANSBNT 
TRANSMIT 
UNALIGNED 
UNBUFFEBED 
UNDEFINEDFILE 
UNDER FLOW 
UNLOCK 
UPDATE 
VALUE 
VARIABLE 
VARYING 
VOLUME 
WAIT 
JIB EN 
WHILE 
WRITE 
X 
ZERODIVIDE 
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This index lists all non-terminals and terminals of the productions of chapter 3. 

A reference is given by the form 3-YY(ZZ), where YY is the page number within the 
chapter 3. Par non-terminals the defining formula is indicated by an underlining. 
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RTNAFY 

bit 
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hit-string 
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u 

UNALTGNED 

!JNBIJr!':!:RED 

u ncondi tiona 1-sta teme nt 

UNDE!'INEDFIL.E 

UNDER?LOW 

UNLOCK • 

unsubscripted-reference 

UPDATE 

V 

VALUE 

value-clause 

value-spec 

VARIABL:S • 

TR 25.096 

CONCRETE SYNTAX OF PL/! 

.3-5(54) 

·l=llll~~t.J-7(78) 

·l=llllllt.J-11(122) 

.3-11(123) 

1=111!!t. 3-2 (2 3) • 3-3 (31) • 3-9 ( 103) 

·1=1!!112ll·3-14(161) 

.}-6 l&.!!t. 3-6 (65) 

• 3-7 (75) 

• 3-7 (75) 

.3-13(152) 

·2=111l!!!!t.J-12(143) 

• 3-7 (75) 

3-2 (20) • 3-9 (105) 

.3-13 (149) ,3-14 (166) 

• 3-3 (31) ,1-B (91) 

• 3-8 (87) 

.3-10(119) 

.3-8 (85) ,3-8(89) 

.3-5(54) 

• 3-10 (112) 

.3-13(149) 

.3-3(31) 

• 3-5 (54) 

1=111.!!t. 3-6 ( 72) • 3-8 (88) • 3-9 ( 1 05) 

• 3-10 (112) 

.3-7(75) 

.3-11(130) 

·1=1Jl1!!2l· 3-3 ( 2 9) ,1- 5 (58) '3- 1 0 (1 0 9) • 3- 10 ( 110) 

• 3-5 (54) 

.3-13 (149) ,3-14(166) 

.3-2(21) 

.J-21£1t,3-2 (20) 

• 3-2Q}t,3-2 (21) 

.3-3(31) 

APP!NDIX: CROSS-REFERENCE INDEX 13 



CONCPSTt SYNTAX O! PL/I 

VARYTNG 

VOLtJM.E 

WATT 

wait-statement 

WHEN • 

lP1IL:Z 

X 

y 

z 

z;:;RODIVJDE 

0 

. 

TF 2S.096 

30 June 1969 

••••••• 3-3 (31) 

.3-10{119) ,l-11 (121) 

.3-13(149) 

• • 3-B (9fi) 

.J;:~96l., 3-7 (78) 

••••• 3-S(56) 

• 3-7 (83) '3-8 (85) 

•••• 3-11(130) 

.3-6 (70) ,3-13 (149) ,3-14 (166) 

• 3-13 (149) ,3-14 ( 166) 

.3-13(H9) ,3-14(166) 

••••••• 3-7 (75) 

• 3- 13 ( 151) '3-14 ( 16 0) 

• 3- 13 (151) ' 3-14 ( 160) ' 3-14 ( 106) 

2 .3-13(151) ,3-14(166) 

3 • 3-13 (151) ,3-14 (166) 

4 .3-13(151),3-14(166) 

s .3-13 (151) ,l-14(166) 

6 .3-H (151) ,3-14 (166) 

7 .3-13 (151) ,3-14(166) 

R .3-13 (151) ,3-14(166) 

9 .3-13(151),3-H(166) 

14 APPZRD:X: CROSS-RE?ERENC! IN~!X 
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