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PREPACE

This document is an updated version of:

Vv ALBER, K., OLIVA, P.: Translation of PL/I into Abstract Text. )
' TBA Lalioratory Viemna, "Techn. Reéport TR 25.086, 28 June 1968,

It is part of a series of documents (ULD Version III} presenting the formal
deflnltlon of syntax and seman+1cs of PL/I:

S22/ 'FLECK, H..' Tormal’ Deflnltlon of the PL/I Comnlle Tlme ?a0111t1es
b {ULD Version IIT).
IHM Laborafory Vlenna,‘Techn. Report TR 25 095 30 Juqe 1969,

/37 ‘ORSCHLER, G.I Concréte Syntax of PL/I (ULD Yersion TII).
“IBM LaYoratory Vienna, Techn. Report TR 25. 096, 30 June 1969

/47 URSCHLZR, G.: Translation of PL/Y into Abstract Text ({ULD Version IIT).
IBY Laboratory Vienna, Techn. Report TR 25,097, 30 June 1969.

/5/  MALK, K., ALBER, K., TLECK, M., GOLDMANN, H., LAUER, P., ¥OSER, E., OLIVA, P.,
STIGLEITNER, H., ZZISEL, G.: Abstract Syntax and Interpretatlon of PL/T
{ULD Version III}, L N _
IBM Laboratory Vienna, Techn, Report TR 25,098, 130 ‘April 71969,

/6/ ALBLOR, K., GOLDMANN, 4., LAUER, P., LUCAS, P., OLIVA, P,, STIGLEITNER, H.,
WALK, K., ZZISIL, G.: Informal Introduction to the Abstract Syatax anrd
Interpretation of PL/I (ULD Version IIT}.

IBM Laboratory Vienna, Techn. Report TR 25.19%, 30 June 1969,

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

Yars PL/Y Definition Group of the Vienna Laboratory: Formal Definition of PL/I.
TBN lLaboratory Vienma, Techn. EReport TR 25,071, 30 December 1966,

/B/ ALBER, K.: Syntactical Description of PL/T Text and its Translatiom into Abstract
Normal Torm.
TBM Laboratory Vienna, Techn. Heport TR 25.07%, 14 April 1967.

An outline of the method is given in:

' /9/ LUCAS, P., LAUER, P., STIGLEITNZR, H.: Method and Notation for the Pormal
Definition of Programming Languages.
IBM Laboratory Vienna, Techn. Report TR 25.087, 28 June 1968,

This document also contains the approoriate references to the relevant
literature. The basic ideas and their application to PL/T have been nmade
available through several workshops on the formal definition of PL/I, and
presentations and publications inside and ocutside IBM. The method is
demonstrated by application to an appropriately tailored subset of PL/T in:

/107 LUCAS, P., WALK, K.z On the Formal Description of PL/T.
To be published in Annual Reviey in Automatic Programming - Vol.&,
Pergamon Press, New York 1969.

The language defined in the present version is PL/T as specified in the PL/T
Language Specifications, Form No. ¥33-6003-1, with the addition of attention
handling, input stream and string scanning, and file variables.

The present document will be made subject to validation by the PL/T Language
Department, Hursley.
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P3C0CTION

This document was prepared by means of automated text-procarsing systems,
T2XT 360 wan used for processing the prose parts, The formatting, indexing,
cross-referencing, and ypdating of formula texts was handled by means of
TORMULA 3610.

TORMULA 360 is a syntax-contrelled formula processing system which was
develored in the Vienna Lahoratory especially to facilitate the production and
maintenance of PL/T “ormal Definition documents. The achievements of K.7?. KOCH in
the overall design and imrlementation of FORMULA 360 are acknowledged in
particular. Essential components of the system are due to G. URSCHLER
(syntactical decomrosition of formulas) and I, MOSEE (formula input checker}.

H. Hoja and G. 2eisel contributed to the clarification and formezlation of *he
recuired formatting orocesses.

Coordination: T. Schuarzenbherger, M. Stadler
Technical centrol: K.F. Koch, Z. Yoser, M. Stadler
Data transcription: Miss 4, Schatzl, Mrs. H, Deim, and sub-contractors

System support: H, Chladek, 5. Lehmaver
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- INTRODOCTION

This document descrlbes ‘the translation of a concrete PL/I proqram 1ntc an
- abstract progran, i. e., ‘into an object whose structure is described by the
abstract syntax ‘given in chapter S {which is identical with that given for ‘proper
programs in s/5/) and which is to be interpreted as defined in /5/. 7Tn order to
~repain ¥ithir the range of pethods and concepts used throughout theé -formal
defipition {cf. chapter 1 of /5/), a concrete PL/I program is assumed as a list of
character values, i.e., of abstract elementary objects representlng un1quely the
concrete PL/T characters.

The tranqlatlon is performed in two- ‘steps by the two functions parse and
translate: Tf txt is a concrete Drogram, the corresponding abstract program progr
is defined as ’ o

progr = translateeparse{txt}.

The link between these two steps, namely the result of parse and the argument
of translate, is a structured object t, called the abstract representation of the
concrete program. Its structure is described by a set of predicate defimnitions,
called the abstract representationm of the concrete syntax. These predicate
definitions, listed in chapter 3, are received by mechanical syntactic
transcription of the production rules of the concrete syntax listed in /3/.
Appendix T contains the transcription rule betvween the concrete syntax in /3/ and
its abstract representation in chapter 3. In particular, appendix I contains the
correspondence between the concrete PL/T characters and their abstract character
values used in the formal definition.

An object t satisfying the abstract Tepresentation of the concrete syntax may
be thought of as the parsing tree of a concrete program (for a more detailed
description see the summary of chapter 2). Its elementary components are the
character values which, listed in proper order, constitute the corresponding
concrete programs. (Since there is freedom in the insertion of blanks and
comments into a concrete program, one parsing tree corresponds to am infinite
number of eguivalent concrete programs). Chapter 2 defines a function, generate,
which applied to t yields the set of concrete programs corresponding to t. This
function may be considered as the formal definition of the directiomns for use of
the concrete syntax to generate a concrete PL/I program, as given in /3/. The
above mentioned function parse, defined in chapter 2 as the inverse of the
furction generate, transforms a character value list intc its parsing tree t,
provided it is a syntactically correct concrete program.

Chapter U defines the second step of the translation, namely the above
mentioned function tramslate., It constructs an abstract program as described by
the abstract syntax given in chapter 5. The main job is the recogmition of all
declarations in a concrete pregram and the testing, completing and structuring of
their attributes. Tor the other components of a PL/I program, im particular the
statements, the translation consists essentially of a one-to-one mapping from the
parsing tree into the abstract program. This mapping constructs objects built up
with mnemonically ramed selectors instead of selectors deternmined only by the
ordering in the corcrete progran.

Chapter 1 gives some extensions to the notation and conventions defined in /S/.
Appendix IT is a detailed cross~reference list,
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PL/I does not state whether a program, which contains *errors® in unexecuted
parts, is erroneous and should be rajected by the formal definition. Obviously
this question cannot be answered simply by "yes®™ or "no", On the one hand, the
formal definition cannot translate any character value list successfully; at least
a minimum of syntactic correctness is required., On the other hand, it seens
impossible in many cases even to define what is an error in a part of a program
without interpreting it. 5o, the formal definition has to draw a borderline
between "statical™ and *"dynamical" errors. A program containing "statical errors®
is rejected during translation independently from an interpretation. A program
containing "dynamical errors” is rejected during interpretatior only if the
containing rrogram part is really interpreted. Principally, this borderline has
been drawn in the following way: The function parse rejects all concrete orograms
vhich contradict the concrete syntax. The function translate rejects all orograms
which would lead to abstract programs contradicting the abstract synstax, and
additionally it tests that’ {redundant} information in a concrete program which is
no more reflected in the ahstract program. The recognition of all other Perrors®
is left to the interpreter, which consequertly rejects them only if occurring in

internreted progran parts.
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1- _NOTATION AND CONVENRTIONS

Throughout the bpresent document the notation and conventions introduced in
chapter 1 of /5/ are used without any special reference. [0f course, parts of it
are irrelevant for the present document, in particular all those cancerned with
the concept of a sequential machine and instructionr definitions}. Any other
function defired in /5/ and used ir the vpresent document is listed under an
individual formula number with a reference to /5/.

The following additiomal notations are used in the present document,

1,1_SELECTOR_RELATIONS

The following two relations between composite selectors are used.

M p=>qgx (e){ec # I & a = o°D)
I e., applied to any object x, g{x) is a component of p{x) ("g is a continuation
of n"). o : :
(2) P <as

(3o,0,m (0 < m & ((s(M) o0 = b v (s(M)es => 1) & ((S(M)es = g v (s(M) s => q))

{"p is left to o)
This relation introduces a partial crdering of selectors: The valués of the

‘functionm s{n} and thereby all their contlnuatlonq are ordered by the natural
ordering of integer values. . : . :

1.2 _SOME GENERALLY USED_ FUNCTIONS

By the values of the selector function s{n} objects are formed which have a
similar structure as the lists by the values of the selector function elemi{n}.
Analogously to the funrction length for lists, for these objects the function
slength is defined:

{33 slength{x} =
(¥n) (is-Qe({s(n)) (x}) -+ 0
T == {Ln) {(=is-Qe{s{n)) {x} & {(vYm}{m > n > is~Qs{s(m)) (x})}
Yote: Tn princinle, *his function is defined for any object x: If there is no
s{n}~component it yields 9, else the maximnm index of an existing -
s{n) -component. UOzually 1t is apnlied elther ta 2, yielding 0, or to
objects of the form : ' o
{(<s{1) :is-pred>,...)

- ar {¢s~del:is~predy>,<s{1):is~pred>,...}

vhere the class of is-pred does not include ¢, i.e., to "gapless s-lists",
pessibly with one additional component s=-del - (vlist delimiter™).

Similarly as for the function elem {cf. /5/) the following short notation is
uzed for the function s:

1. WOTATTON AND CONVENTIONS 1
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{4} s{n,x} =
s{n) {x}

Gften it will be necessary to collect a set of selectors, defined imnlicitly by
any oroverty, into an ordered list according to the ordering relatlon defined in
section 1.1. This is vperformed by the following function: .

{5) collectiset) =
is«{} {set) =~= <>

T -+ <leftmost({set)>"collect{set - leftmost(set})

{6} laeftmost (et} =

{Ur) {D ¢ set & -~ (g} {g ¢ set & o < D)}

1,3 _BIZCZRINCING _AND_ABBRIVIATIONS

ks in /5/, each definition forrula is followed by a list of references of used
functions with the same referencing notation, namely:

function~-name chapter - page {formula-number),
Referenced are all those functions, which are not defined in the chapters on
notation {chapters 1 of /5/ and of the present doncument) or the abstract
rerresentation of concrete syntax (chapter 3, vredicate names starting with

is=c~.,..}. Appendix II lists all functions deflned in chapters 2 through S with
their definitior ard all occurrences. :

The rules for svecification of metavariables and of abbreviations are the Qame
as in /5/.

In order to aveid accumulation of confusing parentheses in expressions like
{s{11}=(si{n))ep{t) *he following abhreviations are used throughcocut the present
dacurernt: : .

3n = S{n} for is-intg-val{(n)
elemp = elemr(n} for is-intg-val{(n).
Tsing this convention the abhove expression reads: s;espe*p(t}.

As a further corvenience the abbreviation *3' is used with the following
meaning:

TE g({Uux} (£ (%} ), (LYY {T2(Y)})}s...} iz a function call where all occurring
L-expressions are specified, then a vart of a conditional expression of the form

{(3x} (fa(x} )& (37} ffz{Y))&... e FULEY (o (X)) LYY {(£2(T})(r--2)
may be abbraviated %o

3 = g {{x) {E2 (x}) (LYY {F2{¥)),--0)

Tn contrary to /5/ the ending 'T -- error' in conditional expressions is
omitted throughecut -this document. 2ach conditicnal expression not ending with
T == ,.,.' night bhe closed by 'T ~« error?,

2 1., EOTATION AND CONVENTIODNS
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2. __GENTRATION OF_ A CONCRETE PROGRAR

A concrete pragram text is a string of concrete PL/T characters., TFor the
formal definition this string of concrete characters is represented by a list of
abstract character values, i.e., of elementary objects satisfying the predicate
is-~char-val {(cf. /5/}. The corresvondence between the individuwal concrete
characters and these character values is given by the function ar-2 defined in
avpendix I.

To each concrete program corresponds an object t, called its abstract
representation, which satisfies the predicate is-c~program. This predicate
is~c-program is defined in chaoter 3 by a set of predicate definitions, which is a
one~to~one mapping of the set of production rules of the concrete syntax of PL/T
as given in /3/. Thereby, the abstract reoresentation t of a concrete prograrm is
an object, whose structuring represents the syntactical structaring of the
concrete program and whose elementary components are the character values
constituting the concrete program. One may think of t as the parsing tree of the
concrete program, but with the folleowing differences:

(1. The terminal nodes are the abstract representations of the corresponding
. concrete character values. ) '

(2% Terminal nodes excepted, not the nodes but the edges leading to the nodes
are named {(by the selectors 's,', *s,', ... 'elem,', telem,*', ... and
ts-del?). The order of the edges has therefore no significance.

Example:

A parsing tree like

B/\C
SN

a b c
right get the fornm

5 Sy
54 5, 3,

ar-2(a) ar-2(b} ar-2{c)

2. GERERATION OF A CONCRETE PROGRAN- 1
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m

2

2.

The orersent chapter defines the corresvondence between a concrete prngram {as a
list of character vatues} and its abstract reoresentation t, This is done by
specifying a function vparse, which mavps a concrete program inte its abstract
representation t, and its inverse function generate.

The function generate mans t into a set of character lists in the following
three steps: ’

()] The function generate-1 planes t into a list of those components which
represent syntactical units that may not be interrupted by svaces (blarks
or comments). This is done by planing the structure given by selectors of
the form s{n} or s-del, but not affecting the structure given by the
selectors of the form elem({n).

(2} The function insert-space intersperses the list produced in the first step
with spaces. Tt produces the {infinite) set of all lists resulting from
this intersversing satisfying the condition that at least between all pairs
of consecutive non-delimiters spaces are inserted.

{3} The furctionr generate-2 plares each individual element of the set produced
ir the secord step into a final list of character values. This is done by
planing alse the structure given by selectors of the form elem(n).

The abhstract revresentation of the concrete syntax given in chapter 3 together
with the function generate constitutes a formal definition of an algorithm to
generate all concrete PL/T progrars. So, they are equivalent to the production
rules of the concrete syntax and the descriptior how to use then, given ir /3/.
For conbleteness the transcription rule hetween both forms of the concrete syntax
is given in aprendix I of the present document. :

The function parse is exactly defined as the unicue inverse of the function
generate. Special characteristics of parse are:

{1} Metasyntactical components representing an unit @ifferent from not-var and
not-corst {cf. /3/ or appendix I} are not ignored in the parsingtree hut
get an own artificial node corresvonding to a thought substitution rule.
Omitted ontional components (f-components) get the terminal node 1,

(2} A production of the form V 2:= Ueeae (cf. /37 or appendix T) is
interpreted directly as a finite concatenation of Us w’thout further
V~structuring

(3 A text helonging to a production part of the form [ T « Hese } (cf. /3, or

appendix T} is parsed without the irternosed Ts according to a simple TGees
and afterwards an edge named s~del with the terminal rode T is inserted
into the parsing tree parallel to the edges correspondirg to the Us.

The furction parse produces that object t, which, by the function translate
defired ir charter 4, is translated into an abstract program to be interpreted in
/5/. So, the functinn parse is the first step of the formal definition of PL/I.

Metavariables

text is~char-val~list a concrete onrogram

t is-c-progranm abstract representatior of text

¥ any component of t or a list of such comporents

narse (text) =

{Lt) {text ¢ generate(t) A is-c-oprogram(t))

GENTRATION OT A CONCRETT PROGRAYM
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Note:; This function fails if the concrete syntax corresponding to the predicate
is~c-program is anbiguous.

(2} generate{t} =
{generate~2{x} | X & insert-spaceesgenerate~1(t)}
{3} genasrate-1{x} =

is-Q{x} ~- <

slength{x) = 1 -= x>

slangthld
T -= generate-tes, (x) - CONC (generate-1ss-del {x} “genarate-iesp(x})
‘ . n=2 . : .
slength{x)
Hote: The last case yields CCﬂiC generate-1es, {g) for s-del (x) = @
hz

generate-1 handles the objects corresponding to the higher level syntax.

{4} generate~2{x} =
is-2{x) ==+ <&
is-char-val {x) --» <x>

144
T -» CONC generate-2selem(n,x)
Nzt .

where: -
1g, = {(Ln) (~is-0%elen{n,x} & (¥m}{(m > n > is«Geelemim,xj)}

Hote: This function is anplicable for lists and "lists with gaps® as well., It
handles the objects corresponding to the lower level syntax,

{5) is~char-val =
Note: cf. /5/.

{6} insert—spacé(x}.=

insert-space-1{x} o {<¥y>“z | is-c~-space(y} & z ¢ insert-space=1{x}}
Hote: This function inserts optional spaces.

{n insert-space-1(x) =
is—<>(x} -= <>}
is-e~delimiterehead{x) v is-c-delimitereheadetail(x} -=

fmk-list{head {x),v,2} | (is-c-space(y} v is-7{y}} &
Z & insert-space-letail (x)} .

T =+ [mk-list{head({x),y,7) | is-c~space(y) & z ¢ insert-space-1stail{x}}

2. GENERATIOF OF A CONCRETE PROGRAB 3



IRM LAB VTINNA TR 25.097

TRANSLATION OF PL/T INTO ADSTRACT SYNTAX 30 June 1969

{7y

M

(10}

(n

{12}

Hote: The last conditior inserts mandatory spaces.

mk-list(a,b,list) =

g (€elem{1):a>,<elem{2} :b>) "list
for:;-~is-R{a}),is-list {list),is-listemk-list(a,b,list}

is-c~delimiter{x) =

X €
{?Q,PLUS,MTNUS,ASTER,SLASH, LETT-PAR, RIGAT=-PAR,CONMA, POINT,SENIC, COLON,
AND,OR,NOT,GT,LT,<ASTER,ASTER>, <OR,0R>, <GT, EQ>,<LT,EQ>,<¥OT,EQ>,<NOT,GT>,
<NOT,LT™>,<MINTS,GT>)

is~c~space =

{<elem{1) :is-BLANK v is-c=-comment>,...)

is-c-comment =

[<elem (1) :is~SLASH>,
<elen {2} :is-ASTER>,
<elem{3) :is-0 v
{€elem{1) ;is~SLASH v«
{<elem (1) :is=-0 ~
(<elem {1) :is-ASTER>,...} >,
<alem{2) :is-c-comment-symbol>)>,...)>,
<glem{U) 2 (<elem (1) :is~ASTIR>,...) >,
<glem {5) :is-SLASHY)

ig-c-comment-symhol {ch} =

is-char-val {(ch} 8 -is-ASTER{ch} & -is-SLASH{ch}

2.1 _SPECIAL SYNTACTIC FEATORES_O7_PL/I

This section describes the changes to be made in the general algorithm
described above and in chapter 3 for the generation or parsing of a concrete
program, if one wiches to include the following three special syntactic features
of PL/T: Abbreviation of keywords, multiple closure of blocks and grouos, and
writing of programs in a restricted 48 character set.

2.1.1 KZYWORD ABBREVIATIONS

RE}

The follnwing table li=sts all keywords of *he concrete syntax, which may be
abbreviated, anrd their abbreviations. To include this Facility, one has to
replace the predicates is-c~[name], where [name] is one of the concrete keywords
listed in the tahle, throughout the formal definition by the corresponding
predicates is-c-abbr-fname] defined by:

is-c-abbr-[name] =

igs~c~{namel] v is~c~[abbr-nane]

4 2, GINERATIOW OF A CONCEETE PROGRAM
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wvhere: [name] and [abbr-name) are pairs of rames in capital letters given by the
following table. . 3 _ ST

Note: As an example, this scheme defines the predicate is*cfabbr«ATTENTIOH ass:
is=c=-abbr-ATTENTION =

is-Cc-ATTINTION v is-c-ATTN,

[name] i [abbr-name]
t+
t

ATTENTION l ATTHN
AUTOMATIC | AUTO
BCOLUMN | BCOL
BEGINVOLONI i BOV
BIRARY i BIN
BOTTERED | BOF
CHARACTZER | CHAR
COLUMN i COoL
COMPLEX ] CPLY
CONNECTZD | CONN
CONTROLLED } CTL
CONVERSION 1 CORY
JECIMAL H DEC
DECLARE ] DCL
DETINED i DE®
ENVIRONMENT | ENV
EXCLUSIVE } EXCL
EXTERNAL 1 BXT
TIXEDOVERFLOW ] FOPL

- INITIAL ' } INIT
INTERNAL i - INT
IRREDUCIBLZ ] TRRED
NOCONVERSION N NOCONY
NOFIXEDQVERTLOW i NOFOTL
NOOVERFLOW 1 HOOFL
NOSTPINGRANGE i NOSTRSG
NOSUBSCRIPTRANGE ] NOSUBRG
NOUNDERTLOW 1 NOO™L
NOZERODIVIDE ] NOZDIV
OVERTLOW | OFL
PICTURE t PIC
POINTER { PTR
POSITION i POS
PROCEDURE | PROC
REDUCIBLE i RED
SEQUENTIAL i SEQL
STRINGRANGE I STRG
STRINGSIZE I STRZ
SUBSCRIPTRANGE 1 SUBRS
UNALIGNED ! UNAL
SUBSCRIPTRANGZ ] SUBRG
UNBUTTERED H UNBUOF
UNDEFINEDFILE H OWNDF
ONDERFLOW | UTrL
VARYING H VAR
ZERODIVIDE i ZDIV

2.1.2 MULTIPLE CLOSURE OT BLOCKS AND GROUPS
It is possible to close more than ons begin block, procedure or groun,

shortly called "compound™ here, by one common end clause. To be syntactically
unigque, this end clause has to contzin one of the identifiers occurring as labels

2. GENERATION OT A CONCRETE PROGRAM 5
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af the outermost compound to be closed, 7Tn this case it is not allowed, that one
of the inner comnounds to be closed by the common end clause has the sane
identifier within the labellist preceding the keywords *PROCTNIREY, *REGIN' or
30, TIf the common end clause has prefixes or labels, they are handled as
prefixes or labels of the end clause in thes outermost compound.

This syntactic facilitv is described in the following by diving an eoguivalence
relation between an abstract representation + of a concrete program, i.e., an
object t satisfying the predicate is-c-program, and an object u, which is received
from t by performing suitable changes: deleting simple end clauses {i.e., such
without prefixes anrd labels) and inserting identifiers into erd clauses.

To include this facility, one has to renlace the function generate throuwghout
the formal definition by the following function generate-ecuiv:

(14} generate-ecuiv{t} =

generate{t} g I generate {1}
vesety

vhere: .
sety, = {x | is-ecuiv-c-progranmi{t,x}}

{15} is-egquiv-c~orogram{t,u} =

is-c-program{t) & (3t-1,p-1,c-id,n} {{t = *-1 v is-equiv-c-program{t,t-1}} &
is-equiv-conoound (p=-1{t-1),n=~1{u),c~-id,p) & 6{t=-1;p-1 = &{u;p~-1)})

Note: This ecuivalence relation expresses that u is received from the "complete®
t, satisfying is-c-program{t), by spccressively reolacing "complete®
compounds by equivalent "modified" ones. Tf t-1 has already been received
this way, 1 is recaived from %-1 by only replacing the complete compound
o~1{t=-1}) hy the eguivalent modified p-1{u).

{16) ig-equiv-compeound {x,v,c-1id,p0} =
p:I-—-—

ig~c~compound {x} & is~1abe]ed(x,c;id} & ¥ = pixids,*{end-cl-p(x)})1c-id>,
<5g® {fend-cl-p{x) ) : SEMIC>}

T —m

{3y~1,p~1} (is-equiv-compound {x,v-1,c-id,p-1} & p = {last-sent-vep-T1{x})ep-1 &
is-c~compoundep(x) A& is~-simple-~ende(end-cl«pen{x))»*n{x) A
~is-labeled{p (%} ,c-id} & v = &({y=-1; (end-cl~peo{x})*D}}

Note: This relation defines the eunivalence hetweer a complete compound x,
satisfying is-c~compeound {x), and the modified y. Here, c~id is the
concrete identifier inserted into the end clause of x and p is the zelector
which, applied to x, points to the innermost compoound to be closed by the
common end clause. The modified v is received from x successively: the
first sten (n=I)} inserts only c-id into the end clause of x: each of the
following stens deletes one zimple end clause if allowed, going from the
outer *o the inner conpound.

{17 is-c-compound (x} =

iz~c=begin-hlockes,{x) v is-c-nrocedure(x} v is~c-grcud¢s,(n

6 2. GINIRATION 0O 2 CONCREITZ PRNGERAN
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(18)

{19

20

(21

{22)

(23)

is~labeled(x,c-id} =

is=c-identifier{c-id) 3 {3n) (c~il = Sy*5n°53(x)}

for:is~c-compound (¥} ,is-c-identifier {c~-id}

. end-cl-p{x) =

Sz*{sent-list-p(x}}
fortis-c-compound (x}

last=-sent-p(x} =
{last-sent~p=1ep, {x}} *D,
where:

Ps = [S{lgs))esye(sent=list-p(x})
1g, = slengthes,s(sent-list-p(x}) (x)

forzis-c-comnound {x)

last-sent~p-1(x} =
~is-c-if-statement{x) -- I
T -+~ {last-sent«p-lep, {x})*p;
where:

py = {is-Qes,es54{x) ~= 5;°5;,
T =+ S4%S3)

for:is-c~sentence {x)

sent-list-p{x} =
is-c-begin-blockess (X} =+ 5,035,
is-c-procedure(x} -+ s,
is-~c-simple-groupes, (X)) == S3%5q

is~c-iterated-groupnes,(x) -+ S,05;
for:is~c~compound (x)
igs=-simple-end =

{{Saztis~c-END>,
Cmy1is-SENICY)

2. GENERATION OT A CONCRETE PROGRAM

TR 25.097

TRANSLATION OP PL/T INTO ABSTRACT SYNTAX

g



TRM LAD

VITNNA " 25,097

TRANSLATICON O TLAT TNTO ABSTRACT SYNTAX 30 June 1969

Z2e1.3 PROGRAMS TN THE 43 CHARACTTR SIT

(28)

(25)

(26}

Tt is nossible to write PL/T obragrams in a restricted 48 character set and to
replace the characters not occurring in thies character set hy corresnonding
sequences nf other characters. [n this case the lanquage has 12 "reserved words"®
which may not he used as identifiers. Additionally, for syntactic reasons of
nnambiguity a point and a following colon (rermlaced by two points} has to he
separated by a space.

Tf a orogram which is written in this 48 character set shall be handled by the
formal definition, the function gererate has to be replaced throughout the formal
defipition hy the following functior generate~idR,

gererate~43({t} =

~{3p} {is~c~identifiersn{t) &

{is-c-NOTegenerate-2esp({t) v is-c-ANDegenerate-2sp (t)
is-c-Ofegenerate~2sp{t) v is-c-GTegenerate-2en{t)
is-c~LTegencrate-2eo{t) v is-c~GEZegenerrate-2sp(t)
is«c-LIegenarate-2e¢pn({t) v is-c-NGegenerate~-2ep{t}
is«c=-NLegenerate~2ep({t) v is-c~NIegenerate-2sp{t) v
is-c~CATeqgenerate-2+pnf{t) v is~c-PTsgenerate-2=p{t))} -~

< < <«

fgenerate~2(x}) | ¥ ¢ insert-szvace-4Bereplace-4Begenerate~-1(t) &
= (3n) {(elem(n,generate~2{x}) ¢
(COMM-AT, NUMRER-STSN,BREARK,SEMIC,COLON,AND,OR,NOT,GT,LT,QUSST,PERCY) )
replace~4" (x} =
length(x)
LIST replace~48-1selem{n,x)
n=q
replace-48-1(x) =
i=-SITMIC{®) -= <COMME,POINT>
is=COLON{x}) =~- <POINT,POTHNT>
iZ=N0T {x) == <N-CHAR,D~CHAR,T-CHAR>
is-AND(x) -~ <A~CHAR,N-CWAR,D-CHARD
ig~0OR({x) == <O=~CHAR,R-CHAR>
is-6T (%) =+ <G~CRAR,T=-CHAR>
ism-LT{x) == <L-CHAR,T~CHAR>
X = <GT,T0Q% =+ <G~CHAR,ET~CHAR>
X = <LT, 50> -+ <L-CHAR, Z-CHAR>
Xx = <NOQT,57> —» <N-CHAR,G~-CHAR>
X = <HOT,LT> =+ ¢N-CHAR, L-CHAR>
¥ = <NOT,EQ> ~e <N-CHAR, L-CHARD
¥ = €0R,0R» =-» <C-CHAR,A~CHAH,T-CHAR>
X = {MTNIS,[(3T> == {DP«OUAR, T-CHAED

T =+ ¥

8 2. GINZRATION O b CONCRETLI. PROGRAM
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{27}

(28)

{29)

insert-svace-UB(x) =

insert-space-4R-1(x) v [<¥y>"2 { is-c-space{y}) & 7z ¢ insert-space-48-1(x)}

insert-space-48-1{x} =
is=<> (¥} -= [<>]
is~POINTelastegenerate-2shead{x} & headetail(x) zv<POINT,PDTHT> -
(mk~list{head{x),¥,2} |} is-c-space{y}) & 7z € insert-spvace-4B-Tetail{x)}
is-c-deliniter-%Rehead{x} v is~c-delimiter-48eheadetail {x} -=

fmk~list{head(x),y,2) | (is-T{y) v is-c-space(y}} &
% € irsert-space~48-1etail (x)}

T == fnk~list{head{x},v,7) | is~c-space{y} A z ¢ insert-space-U8-1etail(x)}

igs-c-deliniter-48({x) =

is~c~delimiter(x) v x = <POINT,POTINT> v x = <CONMAA,POINT>

2. GENERATION QF A CONCRETE PROGRAM 9
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3. _ABSTHACT REPRESIHTATION OF CONCRETS SYINTAX

The abstract representation of the concrete syntax is a set of nredicate
definitions vhich together Jefine the predicate is-c-program. Objects satisfying
this predicate are valid arquments for the function translate defined in
chavter 4, and for the function generate defined in chapter 2.

The abstract revresentation of the concrete syntax is closelv related with the
production rules of the councrete syntax as defined in chapter 3 of /3/. See the
summary of chaoter 2 and appendix I.

(1} is-c-program =

{<s{1) :is-c-procedure®,; ...}

(2) ig-c-procedure =

{<s{1} :ig-0 v is-c-prefixlist>,

{5 (2) :is=c~labellist>,

<g{3) :i5-c~PROCEDURE>,

<s{4) :is-Q v is~c-parameterlist>,

¢s{9) :is~7 v is-c-orocedure-sptionslist>,
<z {6} :is-5EMIC>,

<s(?) ;is~c~sentencelist>)

{33 ig~c~parameterlist =
{<s{1) 1is~LEFT-PAR>,
€5 {2} : {(<s-del:is-COMMA>,
<a{1) sis~c-identifierd,...} >,
€5 {3) :is~-RIGHT~PAR>)
(3 is-c-procedure-nptionslist =

{<{s{1} :is~-c-options-attribute v is~c~returns-attribute v is~-c~ORDEER v
is~c~REORDER v is—-C~RICURSIVED,...}

{5} igs-c-sentencelist =
(£s (1) 1is~0 v
{<s (1) zis~c—-gsentence>, ...} >,
<5{2) :is~c-end-clause>}
{6} is-c-end-clause =
{<s (1) 1is5-0 v is-c-prefixlist>,
¢5{2) :i5-0 v is=-c=labellist>,
<5 (3) 1ig=c=FEND>,
<5 {8} :13~SSHIC>)
] ig=-c-sentence =

is-c~procedure v is-c-entry v is-c-declaration-sentence v
ig~c~format-sentence v is-c~statement

3. ABSTRACT RIPRESENTATIOW OF CONCRETE SYNTARY 1
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{3 ig-c-antry =

(<s5(1) :is=-c-labelli=st>,

<5 {2) :is=c~TNTRY>,

¢5{3) :is-Q v is-c-varameterlist>,
€s{8) 1is-9 v is-c-returns-attribute>,
<5 (5) :is-SEMIC>)

3.1 _DICLARATTONS

{9} is~c~declaration~sentence =

{<s(1) tis=l v is-c-labellist>,

<5 {2) 1is-c-declare~sentence v ig-c-default-sentence)

{10y is~c~declare-sentence =

{<5{1)} :is—~c~DECLARE>,
<5(2) 1is~c~declarationlist>,
<€5{3) 1is~SEHNIC>)

(1 is-c-declarationlist =

{¢s~del:is-COMMA>,
<5{1 ris-c-declaration>,...}

{12) ig-c-declaration =

(<s (1} :is~-01 v is-c-integer>,
<5 (2) 1is-c-identifier v
{<s{1) :is-LEFT~DPARD>,
<s{2) riz-c-declarationlist>,
<5{3) :is~RIGHT-PAR>}) >,
€5{3} 1is~ v is~-c-dimension-attribute>,
<s{d} zis~0 v
{(<s {1 2is-c-attribute>,...1>)

{13 is-c~defaunlt-sentence =

is~c~default~option-1 v is~c-default-option-2

(14} igs=c~defanlt-option-1 =

(¢s{1) :is-c~DEFAULT>,
<¢g(2) :is=-c=ALL>,
< ({3} :is5-Q v is-c-attribute-spec>,
<5 [U) tim-3IMICY)

(15} is-c~default-option-2 =
[€s(1) 1is-c-DETAULT>,
<s {2} : (<{s~del:is-COMMAD>,

<s{l sig-c~defanlt-spec>,...1>,
25 (3) ;is~-SENICY)

2 3, ABSTRACT REPRESDNTATION OF CONCRETE SYNTAX
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{16} igs-c-default-spec =

is-c-simple-default-snec v is-c-factored-default-spec

{17} is-c-simple-default-spec =

{<s {1} zis-c-range-spec>,
<s5{2) :is=Q v is-c-attribute-~spec>)

{18) is-c-range-spec =

is-c-identifier~range-svec v is-c—DESCRIPTORS

{19} is-c-identifier-range-spec =

{<{5{1) :is—-c-RANGT>,
<s{2) tis-LETT-PARY,
<5 (3} 2 ({s~Ael:is~CONHEA>,
<s{1) 1is-c-identifier v
{(<s({1) tis-c-letter>,
<5 (2) tis-COLON>,
<5({3)1is-c-letter>}>,...} v is-ASTER>,
<s{#) 2is~RIGHT-PAR>)

{20} is-c-~attribute~spec =

{¢s{1) :is~Q v is-c-dimension-attribute>,
<5 {2) 1 {¢s (1) :is~c~attribute v is-c-value~clause>,...}>) v is-c-SYSTEH

24 is=c-value~clause =

{<{s {1} :is-c~-YALDE>,
<5 (2) :is-LEFT-PAR>,
<5 (3} 1 {<{s~del:is5~CONMA>,
<s{1} sis~c-value~sonec>,...} >,
€S (U) 1is-RIGHT-PARD)

{22) . is-c-factored~default-spec =

{<s{1) :is~LIPT~PAR>,
¢5{2) : {<{s~del:is~COMHA>,

<s (1) :is-c-default-snec>,...}>,
<s(3) :is-RIGHT-PAR>,
<5 () 1i5-Q v is-c-attribute-spec>)

{23} is-c-value-spec =

is-c-precision-spec v is~c-string-attribute v is«c~area-attribute

{20} is-c-precision-spec =

{<¢s{1) :is-c~arithmetic-attribufed,...} v
{<s (1) :is~LEFPT-PAR>,
<5 {2} 1 {{s-del:is~-COHML>,
<s{1) :is-c-arithmetic-attribute>,...)>,
<s{3) :is-RIGHT-PAR>,
<sth) sis~c-arithmetic-attribute>)

3. ABSTRACT REPRESENTATION OF CONCRETE SYNTAX 3
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3.1.1 ATTRIRUTES

(25}

(26)

{27)

(28)

(29}

(30)

(31

4 3.

is-c-aoptions~attribute =

{<s (1) 1i5-c-OPTIONS>,
<= {2} :ig-LEFT-PAR>,
<5 {3} : ({s~del:is-COHNMA>,
: <5 {1) ;:is~-c~external-option>,...) >,
<s{U4) :is=-RIGHT-PAR>)}

is~c-returns-attribute =

(<s (1) 1is~c-RITURNS>,
<5 (2) :is~LEFT~PAR>,

<s5{3):{<s (1) :is~c~-data~attribute v is-c-entry-name-attribute v

i5=C~PILE>, ...} >,
<s (#) 1is~RTIGHT-BARY)

is~c-dimension~attribute =

(<s (1) :is~LEFT-PAR>,
<5 (2) 2 (€s5-del:is-COMMA>,

<s (1 i:is-c~bound-vair>,...} >,
<5 (3) :is~RIGHT-PARD)

is-c-hound-pair =

(<s (1) 1is-9 v
(€s(1) :ig~c-refer~-expression>,
€5(2) 1is~COLOR>) >,

<5 (2} :is~c~refer-expression>} v is<ASTER

is-c-refer~expression =

(<5 (1) :is-c~expression>,
<s5(2) 1is-00 ¥
{(<{s (1) :1s-c-REFER>,
<5(2} 2is-LEPT~PARD,
<5 (3} 1is~c-unsuhscripted-reference>,
<s (4} :is~RIGHT=PAR>} D)

is-c~attribute =

TR 25.097

30 June 1969

igs~c-data-attrihute v is-c-non-data~attribute v is~c-entry-name-attribute v
is~c~file-name~attribute v is~c-scope-attribute v is-c-like-attribute

is-c-data=-attribute =

is-c~arithmetic-attribute v is-c-string-attribute v is-c-VARYING v

is~c-picture-attribute v is-c-area-attribute v is-c-label-attribute v

is-c~-POTHTER v is=-c~offset-attribute v is«c«TASK v jis~c~EVENT v

is~c~storage-class-attribute v is-c-defined-attribute v is-c-based-attribute v

is-c~UNALIGNED v ig-c~ALIGNED v is-c~SECONDARY v is5-c~-CONNECTED v

is—-c~¥ARTABLE v is-~c~initial-attribute

ABSTRACT REPRESENTATION OF CONCRETZ SYNTAX
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{32} is-c~arithmetic~attribute =

{<q{1) ig-c~RPRL v is-c~COHBPLEX v 1s“c~nECIHAL v 1q—c*BINARY v is-c~FLOAT v
ig~c=-TIXED>,
<s{2) 1ig~9 '
{(<s{1) :is~LEFT=-DPAR>,
<s{2) tis-c~integer>,
<5 {3) ris~-Q v
{<s {1} :i5-COHKAL>,
<=5 {2} :is-c~signed-integer>) >,
<5 ({4} :is~-RIGCHT~PAR>) >}

{33} is~c~signed-integer =

{(<5{1) tis~Q v is-PLOS v is=-HINUSY,
<5 {2} sis~c-integer>)

{3wy is-¢g-string-attribute =

{<5 {1 2i5-c=-BIT ¥ is~c»CHARACTER>,

<5 {2) 2ig=-Q v
{<s5{7) = 1s~L?FT—PAR>
<s(2)“1s C‘fEfer-E!thSSlOﬂ v 1s~LSTER>
<5{3} 1is~RIGHT~PAR>) >}

{35) is~c~picture-attribute =

(<s {1} 21is+c~PICTURE>,
<s5{2) tis-0 v is-c-picture-specification>)

{36} is~c-area-attcibute =

{<s5 (1) 31i5=c~AREA>,

s {2) 1is-0 v
{<s {1} :is-LEFT-PAR>,
<s5{2) sis~c~yrefer-expression v is~ASTER>,
<5{3} :is~RIGRT~PARD>) >)

{37 is-c-label-attribute =

{(<s (1) 1is-c-LABEL>,
<5 (2) 1is-9 ¥
{¢s(1) 1is-LEFT~PAR>,
€5{2) : (<s~del:is-CONHA>,
€g{t) sig~c~identifierd,...} >,
<5 (M) 1ig5~RIGHT-BARD) )

{(18) is-c-offget~attribute =
{<s (1} *1s5~Cc~0OFFSET>,
€s5{2) tis~0 v
{(<s{1) :is5~LEFT-PFAR>,
<5{2) :is-c-reference>,
<s{3) :is-RIGHT~PAR>} >}
{3%) ig-c~storage-class-attribute =

is=c~AUTOMATIC v 15-¢-STATIC v is-c~CONTROLLED
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(40) is~c-defined-attribute =

{¢s{1) 1is-c-DETINEDY,
€5 (2) :is-c-basic-reference>} v
{<s(1) :i5~c~POSTITION>,

<g5{2} :is~LEPP-PAR>,

<s5(3) sis~c~expression>,

<5 {4) 1is-RIGHT-PARD>}

(a1} is=-c~based-attribute =

{¢s (1} :is~c~BASED>,

<s5(2) 1is-0 v
{<5[1) :is~LIFT-PARD>,
<s{2) tis-c-reference>,
<s{3) :is-RIGHT~PFAR>) >)

{42} is~¢~initial-attribute =

{<s{1) 1i5~c~INITTAL>, )
<5{2) :is+c¢c-initial~-call v is-c-initial-itemlist>)

(43) is-c-initial=-call =

{(¢s{1) :is~c~CALL>,
<s({2} :is~c-referenced>)

(44) is~c-initial-itemlist =

{<s({1) :is~LEFT-PARD>,
<5{2) : (<s~del:is-CONNA>,

<s{1) iis~c-initial-item>,...)>,
<5 (3) :is~RIGHT~PARD>)

{u5) is-c-initial-itenm =

is-c~initial-iteration v is-c-initial~constant v is-c-simple~string-constant v
is-c-reference v

(<s (1} :is-LEFT-PAR>,

<s(2) tis-c~expression>,

<5 ({3} 1is-RIGHT~PAR>} v is~ASTER

(46) is-c-initial-iteration =

(<s (1} :is-LEFT~PAR>,

<s(2) :is-c~expression>,

<5 (3) 1i5~RIGHT-PAR>,

<s5{4} :is~c~initial-constant v is~c-initial-itemlist v is-c-referenced)
(#7)  is~c-initial-constant =

is-c~revlicated~string~constant v is-c~arithretic-init-constant v
is-c~sterling-constant
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IRA LAD VIZNHA T 25.097

3G June 1969 ‘TRANSLATION OF PL/I THTO ABSTRACT SYNTRX

{48} is~c-arithmetic~init-constant =

{(<s({1) :is~0 v is~PLOS v is~MINOS>,
€5 {2} :is-c-real~constant>,
€s5(3) :is5-9 ~
{<{s{1) tis~PLUS ¥ 1s-HTINUS>,
<s{2} tis-c-imaginary-constant»i >} ¥
{<s {1} 2is=-2 v is~-PLUS v is~MINUS>,
<s{2) :is~c~imaginary~constant>)

{49} is-c-non-data-attribute =

ig-c~-BUILTIN¥ v is-c~generic-attribute v is-c-attentich-attribute

{50} is~c~entry-name~attribute =

{<s{1} :is~c~EHTRY>,
<5 (2) :ig~0Q v

§<s{1) :45~LEFT-PAR>,

<s5({2) :is~c~descriptorlist>,

<5 {3} :is~RIGHT~-PAR>} >} v is-c-returns-attribute v ig-c~REDOCIBLE v
is-c~IRRRDUCIBLE

(51} is-c~descriptorlist =

{¢s{1) :is~c~descriptor>,
<5{2) 1is-0 ¥
{<s{1) :i5~CONHA>,
<s{2} :is-c-descriptorlist>}>)

{52} ig-c~descriptor =

{<s {7} :is-0 v is-c~integer>,
<5 {2) 2is=-Q v is-c-dimension-attribute>,
<¢5{3} 1i5-0 v
{<s {1} zris~-c-attribute>,...} >} v is=ASTER

(53)' is~c~-file-name-attribute =

is~c-TILE v is-c~file-attribute v
{€<s5 {1} :is-c~ENVIRONHENT>,

€5{2} :is-LEFT-PARD>,

<5 {3} :ig-c-env-option>,

<5 {U} :is-RIGHT~PAR>)

{54} is-c-file~attribute =

is-c~BITSTREAN v i5-Cc~STREARN v i3~c=RBCORD v is=-c-INPUT v jig~-c-OBTFPUT v
is-c~0PDATE v is-c~SEQUENTIAL v is~¢c-DIRECT v is-c~BUFFERED v is~c-UHRUOFFERED v
is-c~KEYED v is-c~PRTINT v is-c~BACKWARDS v is-c-EXCLUSIVE v is«c—TRANSTEET

{55) is-c-generic-attribute =

(<5 {1} :15-c~GENERIC>,

<s{2) :is-LETT-PAR>,

<5 {3) z {<s—del:is~-COHMA>, :
<s{1} :is~c-generic-elenent>,...} >,

{s (4} :is-RIGHT~PAR>)

3. ABSTRACT REPRESENTATION OF CONCRETE SYNTAX 7
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{56) is-c-generic-element =
(<s (1) :is-c~reference>,
<s{2) 1is=-c=-RHEN>,
¢s(3) tis-LEFT-PARD,
<s5{4) 1is~c-descriptorlist>,
<s(5) :iS~RIGAT-PAR>}

{57 is~c~scope-attribute =

is-c~INTERNAL v is-c~EXTERNAL

{58} is~c~like~attribute =

(¢s (1) :is~c~LIKE>,

<5 {2} :is~c~unsubscripted-reference>)

{59) is~c-attention~attribute =

{<s (1) :is—c-ATTENTIOR>,
€5{2) 1i5~c~BENVIRORMENT>,
<s{3) 1is~LEFT-PAR>,

<5 (4) t:is—c-env-option>,
<s{5) :is=RIGAT-PARD)

3.1.2 FORMATS

{60} is-c-format~sentence =

{<s(1) 1is~P v is-c-prefizlist>,
<5 (2) :is-c~labellist>,

<5 (3) :is-c-FORMAT>,

<5 (4) ris~c-formatlist>,

<5 (5} 1is~SENICY)

{61) is-c-formatlist =

(¢s (1) :i5~LEFT-PAR>,
<5 (2) : {{s~del:is~COMMA>,

¢5{1} zis~c-format>,...} >,

<5 (3) :is~RIGET-PARD)

(62) is-c~format =

is~c-format-iteration v is-c-format-itenm

(63) is-c-format-iteration =

(<¢s (1} :is—c-integer ¥
(¢<s(1) :is~LEFT~PARD>,
<s(2) :is-c-expression>,
<s (3) :is-RIGHT-PARD} >,

<5(2) :is-~c-format-item v is-c-formatlistd)

{(64) is=c~format-item =

is~c~data-format v is-c~control~-format v is-c-remote-format

8 3, ABSTRACT REPEISENTATION OT CONCRETE SYNTRX
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{65}

{66)

(67)

(68}

(69)

70

(71

is~c~data~format =

T8 25,097

TRANSLATION OF PL/T INTGC ABSTRACT SYMTAX

is-c~real~-format v is-c-complex-format v is-c-string-format v

is~c-picture-format

is«c~real-format =

{¢s(1) :i5s-c~8 v is~c-TF>,
<5 {2) :is-LEPT-PARD,
<5{23) :is-c-exvression>,
<g (4} ;is-90 v
{<s{1) :is~CONAR>,
<s5{2} :is-c-expressiond,
¢5{3) zis-0Q v
{<s (1) :i5~COHNA>,

€5({2) :is-c~expressiond)>j>,

<5 (5) :i5~RIGHT~PARD>)

is-c-complex-format =

{<s {1} :is~c-C>,
€5{2} :is~-LEFT-PAR>,

¢5({3) :is-c-real-format v is-c-picture-format>,

<{g{t}) :is-0 v _
(€5 {1) :15~CONHAS,

<s{2} :is~c~real-format>} v

(<s(1) :is-CONHRY,

<s{2) :is-c~picture-format>}>,

<35 (5} :is~RIGHT-PAR>)

is~c-string-format =

(<s (1) :is~c-A v is-c-B v is-c~BB>,

<s5{2) 1is-0 v
{<s {1} :is-LEFT-PAR>,
<s(2) *is-c-exprassion>,
<5{3) 1is-RIGHAT~PARD>} >}

is-c-picture-format =

{<s (1) :is~c=RP v is~c-P>,

<s {2} :is~c-picture-specification>)

is~c~control-format =

(<s (1) :is~c~BCOLUMN v is-c~BX v is-c-COLOUMR v ig-c~LINE v is-c~PAGE v

is~c-SKIP v is-c-X>,
<g(2) :is-0 v

{¢s {1} :is~LEFT-PAR>,

<s{2) :is~c~expression>,

<5 {3) :is-RIGHT-PARD>) >}

is~c~-remote-format =

{(€s (1} :is-c-B>,

<s{2) :is~-LEFT-PAR>,
<s{3) tis~c-referenced,
<5 (4) :tis-RIGAT-PARY)

i.
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H

{72) is-c~statement

{¢5{1) :1i5~0 v is-c-prefixlist>,
<s(2) tis-N v is-c-labellist>,
€s{3) :is~c-if-statement v is-c-unconditional-statement>)

(73) is-c-prefixlist =

(s {1y : {<s (1) 2is~-LETT~PAR>,
<5 {2)1{<s~del:iz~COMMA>,
¢s{1) :is-c-prefix-elemant>,...)>,
<5({3) :ig~PIGHT~PAR>,
<5 {8#) 1is-COLON>}>, ...}

(74} is-c-orefizx~element =

ig~c-prefix v is-~c-no-orefix v is-c-check~condition v is~c-no=-check-condition

(75) is-c-prefix =

is-c-CONVERSION v is~c~FIXEDOVTRTLOW v is~C~OVERPLOW v is-c~STRINGRANGE v
is~c~STRINGSYIZE v is-c-50BSCRIPTRANGE v is-c~UNDERTLOW v is-~c~ZERODIVIDE

{716) is-c~no~prefix =

is-c~NOCONVERSION v is-c~-NOPIXEDOVERFTLOW v is-c-NOOVERFLOW v is—c»NbSIZE v
ig-c-NOSTRINGSIZT v is-c~-NOSTRINGRANGE v is-c-NOSUBSCRIPTRANGE v
is=-c~NOUNDERFLO® v is~c~NOZEREODIVIDE

u

“.
(' is-c-labellist =

{<s(1):{<s({1) :is~-c-basic-referenced,
<s{2) :i5~COLOF>) >,...}

{78} is-c-unconditicnal-statement =

is-c-bagin~block v is-c-group v is-c-goto-statement v is-c-call-statement v
is-c=-incorporate-statement v is-c-fetch-statement v ig-c-release-statement v
is-c~-return-statement v is-c-wait-statement v is-c-delay-statement v
is~c-exit-statement v is-c-stop-statement v is-c-assignment-statement v
is-c~allocate-statement v is-c~free-statement ¥ is-c-on-statement v
is-c-revert-statement v is-c-signal-statement v is-c-enable-statement v
is-c-disable-statement v is-c-access-statement v is-c-open-statement v
ig-c-close-statement v is-c-stream-io-statement v is-c-record-io-statement v
is~c~display-statement v is-c-null-statement

{TH is-c-null-statement =

is«53RTIC

3.2.1 BLOCE AND GROUPS
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{80} is-~c-hegin-block =

{<s{1) :is-c~BEGIN>,
<5 {2} 1is-0 v
{¢<s (1) tis-c-options~attribute v is-c~ORDER v is-c~REORDER>,...}>,
<s {3} :is-SEMIC>,
<5 {#} :is~c~sentencelistd)

{81) is~¢c-group =

is-c-simple~group v is-c-iterated-group

{82y is~c-simple-group =

{¢s (1) :is~c~DO>,
<5 (2) 1is-SEMICY,
<s{3) sis-c-sentencelist>}

(83} is-c-iterated-group =

{(<s{1) :is~c-DO>,

<5 (2} :is—c¢~-do-specification v
{<s{1) :is-c~HHILE>,
<5{2} :is~LEFT~PAR>,
<5 {3} :is-c-expression>,
< {4} 1is-RIGHT-BPARD) >,

<5 {3} :is-SEMIC>,

<5 {liy :is-c-sentencelist?)

(B4} is~c~do~-specification =

{¢s{1) :is-c-reference>,
<s (2} :is~ 29>,
- €5 (3) : (<s-del:is-COMMA>,
<s{1) :is-c-svecification>,...}>)

{85} js-c~specification =

{<¢s (1) :is-c-expression>,
<s {2} 21i=~-0Q v
(<s{1} zis=c~BY>,
<3{2) :is~c-expression>,
<5{3) 2is-0 ¥
{<s {1} :is~c—TO>,
<5{2) tis~c-expression>)>) v
{<s5{1} :i5-c~TO>,
<g{2) :ig-c-expression>,
¢5{3} :is~0 v~
{<s{1) :is~c-BY>,
<s{2) tis-c-exnression>)>) >,
<s(3) :1is-0 v
{<s{1) :is~c~WHILE>,
¢s(2) :is-LEFT~PAR>,
<5{3) s1is~c-expression>,
<s{4) :i5-RIGHT=~PAR>) >}

3.2;2 FLOW OT CONTROL STATEMENTS

3. ABSTRACT REPRESENTATION OF CONCRETE SYNTAX 171’



TRY LAR VIZINNA TR 25.097

TRANSLATION OF PL/T IRTO ABSTRACT SYNTAX 30 June 1969

(86} is~c~if~statement =

{<5 {1} 1is-c-if-clause>,

<5 (2) 1is-c-statement>) v

{<s (N 1ig=c—~if-clause>,

<s{2} :is-c-balanced-statement>,
<s5{3) :is-c-ELSE>,

<s{ll) :izs~-c~statement>)

{8T) is-c~if-«clause =

{<s (1} :is-c~-1IT>,
¢5(2) :is=-c~expression>,
<5(3) 1is~-c~THIN>)

{88) is~c-balanced-statemant =

(€<3{1) :is-0 v is-c~prefixlist>,
<s5{2) 1i5-0 v is-c-labellist>,
<s(3): {<s{1) tis-c-if-clause>,
¢s§{2) sis~c~balanced~statement>,
<s(3) :is-c~ELSE>,
<{s{U) :is~c~balanced-statement>} v is-c-unconditional-statement>)

{89) ié-c-goto—statement =

{<s (1) 1ig~Cc~GOTO v
{¢s{1) :i5~c~GO>,
<5{2) :is~c~TO>) >,

<5 {2} :is-c~reference>,

<5 (3) 1i5-SEMICY)

{90) ig~c-call-statement =

{<s{1) :is-c~CALL>,

<5 {2} tis-c-reference>,

<5{3) 1is~0 v is-c~-call-optionslist>,
<5 {4} 1i5-SEMIC>)

9N is-c-call-optionslist =

{<s5 (1) 2 (<s (1} :is~c~TASK>,
<5(2) :is-n v
(<s (1) :is~LEFT-PARD,
<s (2} ;is~c~reference>,
<5 (3) tis-RIGHT-PARD) >} v
(¢=({1} :is-c-PRICRITY>,
<s (2} :i5-LEFT-PAR>,
¢s(3) :is~c~expression>,
s (4) tis-RIGHT-PARD) v
(¢s{1) 2is-c-EVENT>,
<5 (2) :1is-LEI'T~PAR>,
<5({3) :is~c~reference>,
<5 (4) :iS-RIGHT=PAR>) >, 0.}
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{92} is-c~return~statement =

{<s{1) :i5~c~-RETURN>,

<35 (2) :is5-Q v
{<s (1) :is-LEFT~PAR>,
<s{2) :is-c-expression>,
<5 (3) :is-RIGHT-PAR>) >,

<5 (3) :is~-SEHTIC>}

{93) is~c~incorporate~statement =

{¢s{1) :is5-c~THCORPORAT=>,

<5 {2} +is-LEFT~PAR>,

¢s{3) :is-c~incorporate-specification>,
<5 {#4) :is~-RIGHT-PAR>}

{3y is~c-fetch-statement =

{<s{1) :is~c~FETCH>,
<5 {2) 2 (<s-del:is-COMMA>,
<5{1) :is-c-referenced,...) >}

{95) is-c-release-statement =

(¢s{1) :+is-c-RELEASE>,
<5{2} : {<{s~del:is-COXNA>,
€5{1} :is~c-reference’®, ...) >)

{96} is-c-wait-statement =

(<x (1) :1is~c~HATIT>,
¢s(2) :is-LEFT-PAR>,
€5 {3} : (<s~del:is-CONMA>,
<s {1} :is-c-reference>,...}) >,
<5 {84) :is-RIGHT=-PAR>,
<5 {5} 1is-0 v
{(<s{1) :iS-LEFT-PAR>,
<5(2) :is~c~expression>,
¢5{3} :i5~RIGHT-PAR>} >,
<5 {6} :i3-5ENIC>)

(97} is=c~delay-statement =

{<s {1} :is-c~-DELAY>,

<5 {2) :i5~LIFT-PAR>,
€5(3) :is-c-exoression>,
<5 (i) :is-RIGHET-PAR>,

<5 {5} :is~5EMIC>)

{98} is~c-exit-statement =
{¢5{1) :is~c-EXIT>,
€5 {2} :is-5THICY)

{9%) is«-c~stop~statement =

{<{s ({1} :is=c~5TOP>,
<s5{2) :is-5ENIC>)

TR 25.097
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3.2.3 STORAGE MANTPULATING STATEMENTS

(100} is~c~assignment-statement =

(<5{1) : (<s-del:is-COMNA>,
<s {1} :is~c~referenceX>,...} >,
<3 {2) +iz~T0Q>,
<5{3} tis~-c~expression>,
<58y tis-0 v
{(<s{1) 115-COMNA>,
<5 ({?2) :is~c~BY>,
<z ({3) sis~c~NAME>»)>,
<s5{5) :is-5ENICY)

(101} is-c-allecate-statement =

(¢s{1) tis—-c-ALLOCATED>,
<5 {2}t ({s—-del:is~CONMNA>,

<5{1) :is-c~-based-allocate~item v is-c-controlled-allocate-itemd,...}>,
<5 {3} :is-SEMIC) '

{102) is~c-based-allocate-iten =

{(¢s3{1 :iz~c~identifier>,
<35 (2} : {<s (1) :i5—-¢c~5ET>,
€5 (2 1tis~LEFT-PARY,
<5 {3) :is~c~reference>,
(s(u):iS‘RIGHT~PAE>,
<3 {h) 1is5~0 v
{<s (1) 1is~c~-IN>,
<g(2) :i5-LEFT-PAR>,
<5 {N :is-c-referenced,
<= (U} :is-RIGHT-PARD) >} v
(¢s{1) 1iz~c~IN>,
€5 {2) :is-LETFT~PAR>,
¢5(3) :is~c-reference’>,
<5 (4y 1is-RIGHT-PAR>,
<3 (5) 1is5-0 v
{<s{1) tis~c~-5ET>,
<5(2} :is~LETT~PAR>,
<5 {3} i1is-c-referenced>,
<5 {B) 1is=-RIGHT-BARD) >} 2

{103} is~c-controlled-allocate~item =

{<5{1) tis~0 v is~c-integer>,
€5{2} :is-c-identifier>,
<5 {3) :is~0 v is-c-dimension-attribute>,
<s{U) 2is-0 v
{<s{1) :is-c-string-attribute v is-c-area-attribute v
ig~c-initial~attributed,,...}>)

14 3. ABSTEACT RTPRESENTATION OF CONCRETT SYNTAXK
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{104} is-c-free-statement =

{<{s (1} :is-c~FRE=>,
<5 {2} : {{s-del:is-COXMAR>,
<51 :{<s{1) sis-c-referenced>,
<52} :is-0 v
{(<s5{1) z:is=-Cc-TW>,
<5 (2} :is-LEFT-PARD>,
<s {3} :is-c-reference>,
<= (4) 1i5-BRIGHT~PARD) ) D, ...} >,
<5 (3) 1is-SENIC>Y -

3.2.48 CONDITTON AND ATTENTION HANDLING STATEMENTS

{105} is~c—-on~-statement =

(<5 {1} :is~c-0H>,

<5 {2) ris~c~-condition>,

<s ({3} :i5-0 v is-c-SNAP>,

<5({8} :is~c-unconditional-statement v
{(<s {1} :i5-Cc~SYSTTH>,
<s5{2) :is-STBHIC>} >}

{106) is-c=«revert-statement =

{¢s{1) :is~c-ROVERT>,
<5 (2) ;is-c-condition>,
¢s{3) :is~-SEHIC>)

{107y is-c-signal-statement =

{<s {1} :is—c~SIGNAL>,
€5{2) :is-c-condition>,
<5{3) :is~SEMIC>)

{108y is~c=condition =

ig~-c-prefix v is-c-check~corndition v is-c-AREA v is-c-named-io-condition v
ig~-c-TRROR v is-c~FINISH v is-c-programmer—-named-condition v
is-c-attention-condition

{109} Ls~c-~check-condition =

{<s (1) tis~c~CHECK>,
<5 (2} :is-LEFT-PAR>,
<5 {3} : {({s~del:is~-CONMAD>, ‘
<5 {1} sis-c-unsubscripted-referenced>,...} >,
<5 (4} :is-BRIGHT-PARD)

{110%) is~c-no-check~condition =

{(<s (1) :is-c~HOCHECKD,
<s5(2) :15-LEFT~PAR>,
<5{3) : ({s=del:is-COBNA>,
<s{1) :is-c~unsubscripted-referenice®, ...} >,
<s{4) 1is—-RTGHT-PARD)

3. ABSTRACT REPRESEHTATTON OF CORCRETE SINTAX 15
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(111  is-c~named-io-condition =

(<={1} :is-c~io-condition>,
<5{2) 1is~LEFT-DARD>,

<g(3) :is-c~referenced>,

<5 {4} 1iS-RIGHT-PAR>)

{112} is-c~io-condition =

is~c~BIEGINVOLUMT v is-c=ENDTILE v is-c~ENDPAGE v is~-c«THNDVOLIME v is-c~REBY v
is-c-NAMZT v ig-c-PENDING v is-c~RICORD v is-c-TRANSMIT v is~-c~ONDETFINEDTILE

{113} is-c-vrogrammer-named-condition =

{<s{1) :i5~c~CONDITION>,
<5 {2) :1s~-LEFT-PARD>,
<5({3) sis~c-~identifier>,
€5 {l) ;is~RIGHT-PAR>)

{114y is-c—-attention-condition =

(<¢5(1) :im~Cc-ATTINTION>,
<5 {2} 1is-LOFT-PAR>,
<5 [3) ¢ ({s~del:is-COFMA>,
<5 {1) :izs-c-identifier>,...}>,
<s{4) :is-RIGHT-PAR>}

{115) 1is=c-access-statement =

{<s{1) :is-c-ACCESS>,
€5 (2) 1is~c~ATTENTION>,
<5 {3} 1is-Q v
{€s{1) 1is~LIFT-PAR>,
<5 (2} 1 ({s~del:im-CONMAD,
<3 (1) :is~c-identifier>,...1>,
<5 {3} :is~RIGAT=-PAR>) >,
s {4 :({<5(1} :i5-Cc~TLSE>,
<5(2) :is-c~statement>) v is~SEHIC>)

{116} is-c-enable-statement =

{<s {1} :is-c-INABL™>,
<s{2) : {<s~del:is-COMMA>,
<5{1) 1 {<s({1):is-c~attention~condition>,
<5 {2} 1is~0 ¥
{¢<s {1y :1ig~c~ACCES5 v is~Cc-ASYNC v
{(<e {1} :is~C=EVENT>,
£5(2) 1i5-LETT~DAR>,
<5{3) :is~c~reference>,
S (4) tis-RIGHT-PARD)D, .. )2) 3, 0.0} D)

{117} is-c-disatle-staterent =

{¢s {1} :is-c~PISARLEZ>,
<a ({2} tig~c~attention~condition>}

3.2.5 INPUT RND OOTPUT STATIZAINTS
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{118} is-c—-open-~statement =

(<s (1) :is-Cc-0OPEN>,
<5 {2} : {<s-del:is~COKNA>,

<5{1) :is~c~open-optionslist>,...} >,
<5 {3} :i5-SENIC>)

{119) is-c~open-optionslist =

{¢<s (1) :is-c-file-attribute v
{<={1) :i5~Cc~FILE>,
<s(2) 1is-LEFT~PAR>,
<s5{3) ris-c-reference>,
<5 {8} 1is~RIGHT-PAR>} v
{<s {1} s15-c-BLINESIZE>,
¢5(2) :i5-LEFT~PAR>,
€5 {3) ;is~c-expression>,
<s{U) 1is=-RIGHT~PAR>} Vv
(<s {1} tis-c~LINESIZE>,
<5 {2) tis~LETT-PAR>,
<% {3} ris~c-expression>,
<5 () :is~RIGHT-PAR>) Vv
(<s {1} :1i5~c~PAGESIZE>,
<5{2) :is~-LETT-PAR>,
£5{3} :is-c-expression>,
<s{4) :is~-BRIGHT-PAR>} Vv
{(¢s{i) :i5-c~-TTTLIE>,
<5 {2} :11s-LETT-PARD>,
€5(3) :izs-c-expression>,
<54y :is~RIGHT-PAR>}) v
{(<s{1) :is-Cc-ENVIRONNENT>,
<g{2) :is-LEPT-PAR>,
<s5{3} :is-c-env-option>, ‘
<5 (4) :is—-RIGHT-PAR>) ¥ isS-C~VOLOME>,...)

{120y is-c-close-statement =

{¢5{1) 1is~c~CLDSE>,
<s (2} ; ({s-del:is~COHMA>,

<s5{1) :is-c~close-optionslist>,...}>,
<s(3) :is=-SENICY)

{121} is-c-close-optionslist =

(<s{1Yz {<{s({1) :1s5~-Cc~FILE>,
<s{2) :is-LEFT-PAR>,
<5 (3) 3is-c-reference>,
¢z (4} :is~RIGHAT-PAR>) Vv
(<s{1) :i5-c-ENVIRONHENT>,
<5{2) 3is-LEFT-PAR>,
<s{3) :is-c-env-option>,
€5 (4} 1is-RIGHT-PARY>) v is-c-VOLUME>,...)

{122) is~c-stream-io-statement =
{<s{1} :is~Cc~GET v 1s-c-PUT>,

¢5{2} :is-c~stream-optionslist>,
<5{3) 1i5-SEMTIC>)
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{123} is-c-stream-optionslist =

[<s{1) :{<s{1) tis-c~-TFTILI>,

<3 {2) :is~-LETT-FAR>,

<5 {3) :is~-c-reference>,

{s{U} :is-RTGHT-PAR>} Vv

(¢s{1) tis-c~BITSTRING>,

<5 {2} 1is~LEFT-PAR>,

<s{3) :is-c-expression>,

¢s{4) 1is~-RIGHT~PARD) ¥

{<s (1) 2is5=-c—-5TRINR>,

¢5 (2} 1is-LEFT-PAR>,

<5({3) :is-c-expression>,

¢s(4) :is~-RIGHT-PAR>) v is-c-data-specification v is-c-COPY v

{<5{1) :is-c~S5KIP>,

<s{2):is-2 v
(<s (1} :is-LEFT-PAR>,
¢5{2) :is-c-expression>,
<s(3) :is~RIGAT-PARD) >} v is-c-PAGE v

{<s {1} :is—c-LINE>,

<5 {2) 1is-LEST-PARD,

<5{3) tis~c-expression>,

<3 {4} 1is-RIGHT=~DPARD}>,...}

{124y is-c-data-specification =

jg~c-data~-directed v is~c-edit-directed v is-c-list-directed

{125} is-c-data-directed =

{<s{1) :is-c~DATA>,

<5{2) :is-0 v
(<s (1) 1is-LEFT~PAR>,
¢5{2) :is~c-datalist>,
<5 (1) :is~RIGHT=PAR>) D)

{126y is-c-edit-directed =

{¢s{1) :is~c~EDIT>,
<z {2} (<s{1): {€s{1) :is~LETT-PARD,
£5{2) tis~-c~datalist>,
¢5(3) :is~RIGHT-PARD,
- <s(4) 2is-c-formatlist>)>,. ...} 2}

{127y is-c-list-directed =
{<= (1) ti5~c~LIST>,
<s{2) :is-LEFT~PARY>,
<s5{3) 1is-c~datalist>,
<5 {4) ;is~-RIGHT=PAR>)
{128y ie-c-datalist =

(¢s-del:is~COMMA>,
<s{1) :ig~c~datalist-element>,...}

18 3. ABSTRACT REPRFSENTATION OF CONCRETE SYNTAX
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(129

(130)

{(131)

izs-c~datalist-element =

{<5(1) :is~-LEFT~PAR>,

¢s{2) :is~c~datalist>,

€s5{3) :is=-c~D0>,

¢s (4} :is=-c~do-specificationd>,

<5(5) :is~-RIGHT~PAR>} v is-c-expression

ig~c~Tecord-~io~-statement =

(<5 {1} 1i5~c~READ v is-c-WRITE v is-c-REWRITE v
{<s {7} :is-c-LOCATE>,

TR 25.097

<5(2} 1is-c-identifier>) v is-c-~DELETE v is-c-UNLOCKD,

<s (2} 2is-c-record-optionslist>,
<5 (3} :115-5EMIC>)

is-c-record-gptionslist =

{<s {1y z({<s(1) :is~Cc~FILE>,
¢5{2} :is~LEFT-PAR>,
¢s{3) :is-c-reference>,
<5 (4} 1is~RIGHT=-PARD) v
{<s{1) 1is~c-DVERT>,
¢5{2} :is-LEFT-PAR>,
<5 ({3} :is~c~reference>,
<5 {4} :is-RIGHT-PARD) ¥
{¢={1) :is~c-TRONU>,
<5{2} :is=-LEFT-PAR>,
<5 (3) tis-c-reference>,
<s{4) +is~RIGAT-PAR>} v
{<s ({1} :is5-c~IGHORE>,
¢s{2) :is~LEPT-PAR>,
¢5{3) :is-c-exprassion>,
<5 {4) tis-RIGHT-PAR>) v
{<s{1) :is-c~INTO>,
€s{2) :is~-LEFT=PAR>,
<s5(3) :is-c-veference’,
<g {8} :is~RIGHT-PAR>} ¥
(<s{1) :is~c-KET>,
<5 ({2) :is~LZFT~PAR>,
¢5{3) ris~c~expression>,
<5 (8) :is-RIGHT-PAR>) v
{¢s (1} :i5~Cc~KEYTO>,
<5{2) 1is~LEFT-PAR>,
£5{3) :is-c-reference>,
<5 {4) tis~-RIGHT-PARD) ¥
{¢s{1) zis-c~KEYFRON>,
<s (2} :is~LEFT-PAR>,
€5{3) sis~c-expression>,
<5 {4y :i5~RIGHT-PAR>} v
{¢5(1} 1tis~c=5ET>,
<5{2) 1is~LZPT-PAR>,
¢5{3} :is-c-reference>,
<5 {4) :is-RIGAT-PAR>} v is-c~HNOLOCK>,,..)

3., ABSTRACT REPROSCHTATION
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{132y is-c-display-statement =

{¢s{1) 1is~c~-DISPLAY>,
<5(2) :is~LEFT-PARD>,
<5(3) :ig~c~-expression>,
<5 {4} :is~-RIGHT-PAR>,
<g(5) :is-0 v
{<s (1) tis—c~REPLY>,
<5{2) :is-LIFT~PAR>,
<s{3) :is-c~reference>,
<s{#) :is-RIGHT~PAR>,
<s {5} 1ig~0D v
{(<s{1) 1is-c~EVENT>,
<s{2) :is~LEFT-PAR>,
¢5{3) :is~c-reference>,
<5 (B :is-RIGHT-PARD) D)
{¢s (1) :is-c~EVENT>,
- ¢s{2) :is~LIFT=-PAR>,
<5 (3} 1is~c-referenced>,
<s{4) 1is~RIGAT-PAR>,
<s(5) :is-c~REPLY>,
<5 (6) :is~-LEFT-PAR>,
<5{7) :is-c-reference>,
¢s(B) tis~RIGHT-PAR>) >,
<5 ({6} 1is~5ENICH>}

3.3 _EIPBESSIONS

(133) is-c-expression =

is~c-~expression-six v

(<5 (1} :is~c-expression>,

<g (2) :is-0OB>,

<5 {3) 1is-c~expression-six>}

{134) is~c-expression-six =

is~c-expression-five v

(<5 (1) :is-c-expression-six>,
<5 (2) tis~ANDD,

<5 {3) :is~c~exoression-fived}

{135} is-c-exoression-five =

is-c-expression-four v

(¢s{1) sis~c~expression~five>,

<5 (2} :is-c-comparison-~operator>,
<5 (3) :is-c~expression-four’>}

20 3, ABSTRACT REPRESEHTETION 07 CONCRETE SYNTAX
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{136}

(137

(1318)

{139

{140)

(141)

(142)

is-¢c-compariseon-operator =

is=GT v

{<elem{1) :is-GT>,
<@lem{2) :is-EQ>) v is-ZQ v is-LT v
{<elem{1) :is~LT>,
<elem {2} :is=20>) v
{<elem {1} +is=-HOT>,
<elem{2) :i5~-GT>) ¥
{(¢elem{t) 115-NOT>,
<elem {2}y 3is-EQ>}) v
{<elem (1} :is-NOT>,
<elem {2} :is=~LT>)

is-gc-axpression-four =

is-c-expression~three v

{¢s (1) 1is-c~expression-four>,

<5 (2} : {<elem (1) :is5~0OR>,
<elem{2) 215=~0R>} >,

<5{3) :is-c~expression-threed}

ig-c-expression-three =

is~c-expression—-two v

{5 {1} :is—-c-expression-three>,
<s{2} 1is-PLUS v is-MINUSD>,

¢z {3)1is-c-expression~-twol}

ig-c-expression-two =

ig-g-expression-one v

{¢s {1} :im~c-expTession~itwo>,
€5 {2} 215-ASTER v is-SLASH>,
<5 (3) :is-c~expression-oned)}

is-c-expression-one =

is-c~primitive-exoression v
{¢s (1) 1is-PLUS v is-HINUS v is~NUT>,
<5 {2} :is-c~expression-one>) v
{(¢<5{1) :is-c-primitive-expression>,
<z (2) 2 (Celem{l) :is~ASTERD>,

<elem{2) :is~ASTIR>} >,
<5 (3} :is~c-expression-one>}

is~-c-primitive-ernression =

{<s (1) :is~LETT~PARD>,
<5{2) 1is-c-exnression>,

TRANSLATION

OF PL/T

TR 25,0%7

THTO ABSTRACT SYHTAX

<5{3} :i5~RIGAT-PAR>) v is~c~reference v is-c-constant v is-c-isub

it

ig~c~Treference

(¢s5{1) :is~0 v N
{(¢5{1) tis-c-reference>,
<5 {2) z {<elam {1} :is-HINOS>,
<elem {2} :is~GT>) >} >,
¢s {?) :is-c-bagic-reference>)

3, ARSTRACT REPRESENTATION OF
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{143) 1is-c-basic-reference =

{(<s (1) :is=01 ~
{¢s (1) (<s{Ty:is-c-identifier>,
€5{2}7is~-01 v is-c-subscriontlist>,
€5 {3) 1is-POTNT») >,...} >,
<g(2) tis-c-identifier>,
<5 (3) :is-0 v
{¢s (1} :is~c~subscriptlist>,...} >

{144} is~c-subscrintlist =
{<s (1) :is~LEFT~PAR>,
<5{2) t {{5s~del:is-CONML>,
{s{1) :is-c-expression v is-ASTER>,...)>,
<= (3) 1is-RIGHT-FARD)
(14 5) is«c“unsubscfipted-reference =
{(¢s-del:is-POINT>,
¢s{1) ris-c~identifier>,...)
{146} is-c-constant =

is-c-real-constant v is~-c-imagimary-constant v is-c-sterling~constant v
is~c-~simple-string-constant v is-c~replicated-string-comnstant

{147} is-c-revlicated-string-constant =
(<={1) :is~LEFT-PAR>,
<5 {2) ris-c~integer>,

€35 ({3} :i5~RIGHT~PAR>,
<5 {8} :is-c-simple~string-constant>)

3.4 IDENTITIERS_AND CONSTANTS

{148) is-c-identifier =
{(¢elem{l) zis~-c-letter>,

<elem({2) 1is-0 v
{¢elem{1) :is-c~alphameric~character>,...)>}

{149) is-c-letter =

ig~c-A v is-c~B v is-¢~C v is~c~-D v is=c~E v ig-c=T v is-c~G v is-c-H v
is~¢c~I v is-¢~J v is-c~K v is-c-L v igs~c~M v is=c~N v is-c-0 v is-c=P w
ig=¢-p v ig~c~R v is~-c~5 v ig-c-T v igs-¢~0U v is-c~¥ v is~c~-W v ig~c-X v
is-c~Y v is-¢c-% v is~DOLLAR v is~COMM-AT v is-NUNBER~SIGN

{150) 1is-c-alphameric-character =
ig-¢~letter v is-c-digit v is-BREAK
{151) is~c-digit =
ig=-0~CHAR v is-1~CHAR v is-2-CHARE v 1i5-3~CHAR v is-4-CHAR v is-5-CHAR v

ig~6~CHAR v is-7-CHAR v i5-0~CHAR v is-9-CHAR

22 3, ABSTRACT RIPRESENTATION OF CONCRITE SYNTAX
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(152) igs-c-isub =
(<elem{1} :is—c-integer>,
<elem {2} :1s5-c~-5UB>)
(153) is-c-integer =

(<elem{f) :is-c~digit>,...)

(154) is-c-real-constant =

{<elem {1} :is-c-fixed-constant v ls-c-float-constant>,
<elem(2) tis—-Q v is-c-B>}

{155} is-c-fixed-constant =

{€elem{f) :is=c~integerd>,
<elem {2} :is~0 v is~PDIWT>) v
{<elem (1) :is~f v is~c-integer>,
<elem (2} :is~POTNT>,

<elen{3 1is-c-integerd>}

{156) is~c-float-constant =
{<elem{1) :is-c-fixed-constant>,
<elem{2) :is-c-I>,
<elem (V) :is—-¢ v is-PLYS v Is=-MINUS>,
<elem{t) :is~c-integer>}

{157) is—c-imaginary-constant =
{<elem{1) :is-c-real-constant>,
<elem (2} tis-c-1I%)

{158) is-c~simple~string-constant =

is-c-bit-string v is-c-character~string

{159} kis-c—hit—string =

{<elen{1) :i5-APOSTE>,
<elem({2) 1is-01 v

- {<elem {1} :is=-c-bit>,...} >,
<elem{3) :is-APOSTR>,
<elem {4} :is—c~B>)

{160) is-c-bit =

1s=0-CHAR v is-1-CHAR

{161} is-c-character-string =

{Calen({1) :is-APOSTR>,
<elem{2) 3is-0 v

{<elem{1) zis-c-string-character>,...) >,
<alem{3) :is~APOSTR>)

%)
Lk
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{162) is—~c-string-character =

is-c~alphameric-character v is~BLANK v

{<elem {1} :is5-APOUSTR>,

<elem{2) :is~APQSTR>) v is-EQ v is-PLUS v is—MINUS v is-ASTER v is~SLASH v
is~LEFT-PAR v is—-RIGHT-PAR v is-COMMA v ig-PDINT v is-SEMIC v is-COLON v
is-AND v is-OR v is-NOT v is-GT ¥ is-LT v ig~QUEST v is~PERC v
is-ceextralingual-character o

{163) is—c-sterling-constant =

{<elem (1) :is-c~integer>,
<elem({2) :is~POINT>,

<elemn{3) :is-c-integer>,
<elem {4) :is-POINT>,

<elem{5) tis-c~fixed~constant>,
<elem {6) ;is-c~L>)

{164) is-c-picture~-specification =

{<elem {1) 2is-APOSTR>,
<elem (2} :is~c-picture-string>,
{elem (3} ;:is-92 v
{<elem{1) :is-c~T>,
<elem(2) :is~LETT~PAR>,
<elem{d) :is~0 v is-PLUS v is-MINUS>,
{elem{#) ;is~c~integer>,
<elem(5) 1is-RIGHT-PAR>)} >,
<elem{U) :is-APOSTR>)

{165) 1is~c-picture~string =

(<elen{1) :is-Q v

(<elem (1) :is-LEFT-PAR>,

<elem(2) :is-c-integerd>,

<elem (3) :is-RIGHT-PAR>)} >,
<elem{2) :is~c~picture-character>,
<elem{3) :is~Q1 v is-c-picture~stringd)

{166) is-c~picture-characier =

is-c-A v igs~c~B v ig~¢c~( v igs-¢c~D ¥ jig-c~E v is~c-G v is-c~H v is-c-T v
is-¢c~K v is-c-M v is-¢-P ¥ is-¢c-R v is-¢~5 v is~c~T v is~c=V v is~c~X v
ig-¢~Y v is-¢c+«Z ¥ is~DOLLAR v is-1-CHAR v is-2-CHAR v is~3-CHAR v is-4-CHAR v
is-5-CHAR v is-6~CHAR v is-T7-CHAR v is~8-CHAR v is-9-CHAR v is-PLOS v
is~MINUS v is-AST3IR v is~S3LASH v is-COMMA v is-POINT

3.6 IMPLEMENTATION-DEFINED PREDICATES

The following predicates are defined individually by any implementation and for
+his reason they do not have a corresponding rule in the concrete syntax.

is~c-external-option

24 3. ABSTRACT REFRESENTATION OF CONCRETE SYNTAX
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ig=c=env-option
‘is-c-incorporate-specification
is-c=extralingual-character

3.7 PREDICATES DITINING CONSTANT CHARACTZR_LISTS

Predicates of the form is-c-[char] and is-c-[name] occurring in the preceding
sections or elsewhere in this document are defined by the following schemata., 1In
the above predicateg, [char] stands for a4 single capital letter, and {name] is amny
string of capital letters longer than one.
is~c~[char] =

is-[ char}-CHAR

where: [char] should be rerlaced by A, oF B,u.., 0T Z.

Exapple:
is=-c-A =

is~A-CHAR

is~c~{ name] =
{<elem({1} : is-charg>,

<elen{n} : is-charp>}

vhere: char,, charz,... characterize uniquely the character values correstonding
to the members of the string forming [namel, and n (n>1} is the lenjth cf
the string. This correspandence mans the letter A into A-CHAR, ..., 2 inte

Z-CHAR.,
Note: This scheme of predicates is introduced merely <5 a writing convenience,

Zxanple:

is-c-EHD =
{<elem{1) : is-Z-CHABR>,
<elem(2) : is-N-CHAR>,

<elem {3} : 1is=D~CHAR>)

3. ABSTRACT REPRESENTATION OF CONCRETL SYNTax 25
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4, _THE_TRANSLATOR

This chapter describes the translation from the abstract representation of a
concrete program into an abstract program. This translation is performed by the
function

translate(t)

which maps an object t satisfying the oredicate is-c-program, described by the
ahstract representation of the concrate syntax given in chapter 3, into an object
satisfying the predicate is-proper-program, described by the abstract syntax given
in chapter 5.

Similarly as for the interoretation of an abstract program ({cf./5/} the
definition of the translation is reduced step by step to the translatior of the
components. of the program text t. DBut there are two essential differences between
the concepts of the isterpreter and the translator:

(%) The translator is snec1f1ed by a function mapplng a concrete mrogranm, 1n

successor machlne stateso_

{2} - The translation of a part of a onrogram generally depends not only on this
program part itself but also on the context in which it occurs withir the
cemplete program text, while the interpretation of a part of a onrogran
generally depends onrly on .this program part itself {and the current machine
state E, which may reflect contextual information if necessary).

To cover these t¥o differences, the following concevots are appliéd in defining
the translator: . I :

{n Instead of the current machimse state &, which is a hidden argument of each
instruction of the interpreter, the complete program text t to he
translated is a hidden argument of each function of the tramnslater, which
is rot specified explicitly for each function. Throughount this chapter the
letter t denotes this hidden arqument, called the "teyt™, which is the sanme
object satisfying is-c-program for all functiens. :

{2} Instead of objects to be translated, which are components of t, generally
the selectors selecting them from t are specified as arguments of the
functions. These selectors, called "text pointers®™ or shortly "pointers"®,
are composed of selectors of the form elem(n), s{n}, {n being 1nteger
values}. They are usually named by the letters p, g, r. .

Both arguments together, the hidden text t and an explicitly specified pointer
p., constitute all necessary information: A part of t, nanmely p{t) and the cortext
of this part within t.

There are individual functions in the tramslator which in fact do not refer to
the text . As a general rule, one can say: all those functions, which handle
components of t whose translation is context independent, have as arguments these
components themselves and not their text pointers and do not refer to t. All
those functions which have text pointers (or composite objects consisting of text
pointers and possibly other components) as arguments, refer to the hidden argument
t.

Context independent is the translation of constants, picture specifications and
some very elementary program elements. Context dependent is in particular the
translation of declarations amd references and thereby of all parts containing
them: e.g. expressions, statemerts, blocks, procedures,
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Metavariables
t is-c~program the complete program text to be translated
b, 9, T ‘text pointers, i,e. selectors comvosed of

elem{n}, s(n), for is-intg-val{n), to be
applied to t :

o

is-c=blockeh (t) pointer to a program, procedure or begin block

4.%.1 PROGRAM

M

{2)

4.

The translation of the program t is performed inr two steps: Tirst, the
declaration part declaring all entry identifiers of the external procedures of the
program and the body part of these external procedures are composed., This is
performed nearly in the same way as the composition of declaration parts and body
parts vhich are 1local to procedures or begin blocks.

Second, in an implementation defined way, all external entry identifiers
declared throughout the program are resolved by incorporation of corresponding
external procedures to be found, e.g., in a library. This process, described by
the function incorporate, involves also the incorporation of external procedures
referred to within the inclyded vrocedures, and so on. The resul* is a progranm,
in which to each contained externral entry declaration there is a corresponding
external procedure body.

translate(t) =

incorporate(translate-1(t),ext-entry-set (t} ,LIBRARY)
Note: LIBRARY is an implementation defined object.

trancslate-1({t) =

yp {<{s~decl-part:progr-decl~-part (I) >,<s~body-pt:mk-body-pt(T) >}
Ref.: mk-body-pt 4-5(15)

Note: I is the unity selector, i.e., the pointer to the text t itself

THE TRANSLATOR
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{3) progr~decl-part {b) =

p{mk=-decl-part{b}; [{s-scopeeid:®XT> | is-id({id) & wis—ﬂ-id-mk-decl—pﬁrt(b)})
for:h = T
Ref.z mk—decl-part 4-8(27)

Rote: mk-decl-part{T) contains just the declaration parts of all external éntrys
of the whole program. Tor thenm the external scope attribute is inserted.

{4} ext-entry-set {t}) =

{iad i

{3p) (id = mk~id~1(p} &% is-decl-cont{p} &
is~ENTRY~CONSTetype-attreprel-decl {<o>} 2
is-¥YTescope-attreprel-decl{<p>)} 4 is-Qeideprogr-decl-part{I}}

Ref.: mk=1id~1 4-90 (353}
is~decl~cont 4-1%1{34)
type-attr L4-24 ({B7)
prel-decl 4-9{30)
scope-atir 4-26(93)

{5} incorporate({program,id-set,library} =
for:is-proper~-program{program} ;is~id-set {id~set) ,is-LIBRARY (librarvy)
Ref.: is-proper-vprogran 5-1{1}

Nnte: This furction is implementation defined. The result is an object progranm-i
satisfying the following conditions. :

{6) if-proper-nrogram{progran-1) .,
{¥e) {(~is-Qee¢{program) > s {pDrogram=-1) = o (program)),
{¥1d) {id « id-set > =is~Qeides-decl-part {program~1)},
{3t-1) {is~c~program{t-1) & translate-~1i(t-1) = program-1 &
is- [} vext-entry~-set (t-1}),
incorporate{program, {} ,LIBRARY} = progran

Ref.: is-proper-program 5-1(1%)

4, 1,2 RUXILIRRY TUNCTIORS CONCERNING BLOCK STRUCTURE

The following functions concerning the hlock structure of a concrete PL/I
rrogram are needed throughout the translator definition, particularly for the
datermination of the scope nf declarations.

(7 is-block-p(h} =

is-c-blockeh {t}

., THE TRANSLATOR 3
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(8) block-p(n}) =

{tb) {is~c-blockeb{t) & is-local-to(b,D}}

{9} is~c~block =

is-c~program v is-c-orocedure v is~c-~bagin-block

{10} is-local-to{b,p) =

is-contained-in{b,p) 8 ={3b-1) (is~contained-in{b,b~1) 3 is-contained-inf{b-1,p))
Note: This funrctior characterizes the "scope™ of a block.

{11 is~contained-in{b,p) =

is-c-programsb{t} & b
(b => o v (syes{{Ls) (b
ﬂ(Ez.b) =>» p R
{={3rt-1) {is~c~entryer~1{t}) & {[syer-1} => D) v
{2r~2) (is-c-blocker-2{t) & b => r=-2 => p}}

> p v is-c-begin-blockeb (¥} &
Sa®*q))} => p} v is-c-procedureeb(t) & b => p A&

i d

Note: This definition defines the relation between a block and a compaonent
contained in it. Prefixes are included, lahels and entrvs excluded.
(12} proc-o(p) =

{Lb) {is-c-proceduresb{t} & b => p & ~(3Ib~1) {is-c~blocksb~1(t) & b => h-1 => p}}

{13} ext~proc-p(n} =

{tb) {is—ext~vproc-n{h} & is-contained~in{b,p}}

{14} is«ext-proc~p{b) =

{An} {b = sp & =is~Nesp{t)}

4.17.23 PROCEDURE BODY

This section describes the construction of the body-vart of a program,
procedure body or hegin block. T*% is performed by collecting all local procedures
and translating them. Zach single nrocedure is translated in*o a body which main
parts are:

n an entry rart containing informatiorn about all entries cof the procelure
{but not that information given by an entrv declaration).

{2} a declaration part containing the fullv specified declarations for all
undualified rames declared explicitly or implicitly in the procedure
(including entry deaclarationsg)

{3} a2 body part handling +he vrocedures contained in the procedure

{8y a condition part containing the prefix condition information of the
procedure
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(5% a statement list of all statements local to the procedure
{15} mk-body-pt {(b)y =

(16)

(17

po { (<id:trans-body (p) > } iS*c;DrOCEGUreip(t}3& is-local-to{b,p} &
id = mk-id-1{5y%55°53%0)})

Ref, r is~local~-to 4-4(10}
mk~id-1 4-90{353)

Note: The body selector "id" correspdnds to the first entry-name of the selectad
procedure ’

trans-body({b) =

pp (<s—entry-ptimk-entrv-pt(b) >, <s-decl-otink-decl-pact (b} >,
<s=body~ptrmk-hody+nt (b) >,<{s~cond-pt:trans-cond-part(s,sh)>,
<g=st~list:mk-st-list (h)>,<s-reorder:mk-reorder {(b)>,
<s~recursive:mk~recursive (b)>}

Ref.: mk-decl-nart 4-8{27)
trans~cond-part #4-62{2413)

nk-eptry-ot(b) =

pp{[<id:mk-entry-noint (p.entry,)> | is-entry-cont(v) 8 b => p & N
T id = pk-id-1{p} & ~(3q) (is~c~proceduress(t) & b => g => p) & testy}y

where:
entryy = (3 =+ (La) {is-c-entryesoa{t) & o => p},
T == proc-p{n}) _ :
test, = (={(3g}{{is-c-iterated-group v is-c-begin-block)eg{t} & b => q =» p) --»
T)

Ref.: iz-entry-cont u4-11 (40}
mk-id~1 4-93{353)
proc-p 4-U4 {12}
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(18} mk-entry-voint (p,a) =

is~c-nrocedureesq(t) --=

Qlengihos;-‘g.,-qw
o {¢s5-5t=loc:<1d>,<s-paran~ligt: LIST pmk-id-ref{sp*s,*s,°0}>,
n=1

Ca-ret-tyve:mk-ret-tyne-1(nd ) >)
is-c-entrysa{t} --

pg {<s~3t~loc:mk-indexlist {p, nroc~-p{D}) >,

slengthegy o gy gld)
¢g-param-list: LIST  mk~id-ref(speszesye1) >,
n=4%

¢s-~ret-typermk-ret-type-1{nd,} >)

where:
vd, = p(prel-decl{p);<{s~attr-ds:fad ) cet;}»
rety = {3 -+ {Lad} {z =>» ad & ad < sgeqd A is-c-returns-attribotesad(t)),
T == 7 : . :

far:is-c~hasic-referanceen{t), {is-c-procedure v is-c-entry)eo(t}

fnflz nk-ret~type~1 4-45{183)
nroc-v 4-4{12}
nrel-decl 4-9{30n)

Hote: The statement locator comononent specifies which statement is executed
first, when entering the cnrrespcnding nrocedure or entry.

{19} nk-id-ref(r} =

Hg {<s-idimk=-id-1(p) >}
tef, mk~id~1 4=91{353)

{(2M nk~indexlist {o,o) =
Sp%0 =3 D ov g, =3 o= (>
is-c-if~clauseessyss,0q0(t) == <5y935,2g => D> "nmk-indexlist(p,{s(ny)) *sy*q)
is~c~access~statementessea{t) & S,*S55%0 => p -« (F>"mk-indexlist(p,sz05,754%7)

T -= <card{set,} + 1>“mk-indexlist{p,sent,)

where:
ny = (Ln) {sp*s,y%a => D)
sery = fr | is-local-sentenpce(r,q) 2 r < p &
f{is~c-declaration~sent=nce v is-c~statement)er {t}}
septy, = fur){r => p & is-local-sentence{r,a))

Note: The jndexlist is a non enmoty list of positive integers, Ts and Ts
consti*uting a trace to the statement which is executed first, when the
label or entrty n{t} is reached, An integer i denotes the i-th statement of
the statementlist »f a block, T the then~comronent of an if-statement and P
the else conponent of an if- or access-statement. Tor a more detailed
descrintior of an indexlist see chaoter 9 of /K/.
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{21}

{22)

21

(24)

(25)

(26)

is-local~sentence(n ay =
{is-c-block v is-c-group)sag(t) K o . ol
{is-c-sentence & -~is-c-format-sentence v 1%*c-ﬂnd-CIause)-n(t) A q=>0p4
=~ {3r) (is-c-sentencesc(t} & g => r => p}

mk-st-list(p) =

lengthest-p-listip)
LIST (trans-steelem(n,st-p-1list(p)})
n=+4

Ref.: trans-st 4-60{23%

st~p-list{p) =

collect{fg | is-local~sentence{dg,p} & ~{(is-c-procedure v is-c-entry)eq(t)}}

mk-reorder({h) =
3 == nk-opt-1{{un} {{ig~c—ORDER v is~c-RTORDER)+D{t}) & (sz»h => p v 5geb => p}}})
is-ext-proc-p(b} ~= ¢
T =+ mk-reorder{block~p{h)})

Ref.: ig-axt~proc-p 4-4 (14}
block-p 4~-4(8)

Note: If b{t} does not c¢ontain an order or reorder option, the Kierachy of bhlocks
in which bft) is nested is examined in bottom to top order until an order
or reorder ontion, if any, is found.

mk~opt~1(p} =

{is~c-RECURSTYY v iS~c-RTORDER v is-c~REDUCIBLE) ep(t) -= *

T o—- 0

mk-recursive{b} =
3 —= mk=oDt-1{{LD} (Sg*bh => p & is-¢-RECURSTVEeD{t)))

ST e= B

4,2 DICLARATTORS

The translation of declarations is performed in three steps:

{1 The recognition of all declarations, whether they are exvlic¢itly or
contextually specified in the concrete program. For each declaration
recognized a "preliminarv declaration" is constructed. This is an nbject
giving information about: the aualified name, i.e. 'the identifier list
beirg jeclared, the scope, and the attrihutes specified explicitly or
corteltually. This step ircludes recognition of ‘the successor relation of

4, TH®R TRANSLATOR 7
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structure declarations (by means of level numbers or the like attrihate)
and testing for illegal multionle declarations. Tor each block the zet of
nreliminary declarations local to it is cnllected.

{2} The conpletion of the preliminary declara+1nn§ by fhe attributes specified
hy default sentences. .

&3] The construction of declarations as svecified by the abstract syntav., This
stap In particular includes testing of attributes for consistency.
Metavariablesg

b is-c~hblockeh ([t} a nointer to a begin block, procedure or

program, sovecifying the score of a declaration
nd is=-pral-lecl prelininary declaration

ad is-attr-descr attribute descrioter, i.e. either a pointer to

an exolicitly specified attribute nr an
elementary obiject denoting a contextual
attribhute

id is-id an identifier

id1 is-id-~1list an identifier list

sor is-succ-sen list of pointers to declarations which are

succe=sors of each other.

nk-dact-nart (b} =

pg{f7idzmk-decl(pd)> | is-1d(id} % vd e prel-decl-set(h) 4
s=id~listf{pd) = <idd})y .

Raf, mk-dacl 4-23(81)
pral~decl-set 4-7({27}

4,2.1 CONSTRUCTTON OF PRTLIMTNARY DICLARATIONS

a

b,

In this section for each Bblock the set of its preliminary declarations is
constryucted, The function prel~dacl-set-1({h} collects all level-one vreliminary
declaratiors having the block to which b points as scope.

Tor each declaration, whether it is declarel explicitly or conterxtually a
nreliminary declaration is constructed, These preliminary declarations exist not
nnly f£or level-one daclarations but for each individual component of structure
dnctarations *oo,., These orelipinary declarations consist of

(h tho fully qualified pame of the declared itenm,
{2} the hlock pointer b giving +he scope,
(% the set of attrihute descriptors. These are the poinrters to the explicitly

soecified attributes in declaration sentences, and elementary objects
deroting attributes specified by context: PARAM, TORMAT, LABIL, EINTRY,
BUTLTIN, TILEL, TASY, IVINT, PTR, ARLA, COND, STRUCT, SUCC.

Since hy means of the chainiﬁg specified by the like .attribute the same

declaration may be taken as successor of different structure declarations, a
sirgle declaration in thke concrete nrogran needs not uniquelv determine a declared
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(28}

{29)

(30}

item., Therefore in any case the complete sequence of pointers of successing
structure declarations is taken as argument of the function prel-decl-1, which
constructs the preliminary declaration.

The same declaration may be svecified by more than one specifications. This is
the case, e.g. for an identifier occurring in a parameter list on the one hand
ard in a declaration sentence on the other hand. In such cases the different
contexts Tead to the same preliminary declaration which collects the attrihutes of
all of them. TIn partigular, for a not explicitly declared identifier, all
occurrences in references lead to the same preliminary declaration and contribute
to its attribute descriptor set. Tf such an identifier occurs in conflicting
contexts, e.g9., as a file identifier and as a pointer variable, the final
construction of a declaration will fail,

prel-decl~set {b} =

fx | {3y} {y ¢ prel-deécl-set-1(h}) & x = u(y:
{s-attr-dsrdefault (s-attr-ds(y}),
s-block~p{y},

def-nameslastes-id-list (y})>)})}
Ref.: default 4-19({69)

Rote; This function completes in the same way as the function oprel-decl the
attribute descrirtor set of prelimirary declarations with respect to
specified default sentences.

prel-decl-set-1(b) =

-~ {3Iseq-1,seg-2) (is~local-to {h, head (sea~1}) & is~mult-decl(seq-1,seq-2)} &
-~ {3p} {is~local~to(b,p} & is-decl-cont(p} 2
{is-invalid-1n{p) v is~invalid-like{p)}} -=-

fod | {3Ix) {{is-succ-seq(x} v is-non-expl-decl{x}) & pd = prel-deci-!{x)) .4
s~block=-p{pd}) = b}

Ref.: is-local-to 4~-4{10)
is-mult-decl 4-15(55)
is~Aecl~cont 4-11(36)
is-invalid-1ln 4-13({47)
is-invalid-like U4-15{54)
is-succ~seq 4~12{41)
is~non-expl-decl 4-~16(57)

prel-decl{x) =

pipdy:
¢s-attr-dsidefault(s-attr-ds{pd,;}.s~block-p{pds), )
def~nagrerlastes~id-1list (pdg})>)

where:
rdy = orel-decl-1{x)

for:{is-succ~seqg v is-non-expl-decl) {(x}

Ref.: default 4-19(69)
is~succ~seq 4-712{41)
is-non-expl-decl 4-16(5T
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3N vrel-decl-1{x} =
is-succ-geaq{x} --

lengthix) .
Ho (¢s~id-1ist: L|§T nk-id-1selem{n,x) >,<s~-block-v:block-pehead {x) >,
=

<s~at+r»ds:féd ! (3ser) {is-eg-idl{seq,x} A is-a*tr-of(last{sen},ad)) v
is-nredec-dens {x,ad)}>) . .

is-non~exnl~decl{x) -=

ug {€<s-id-list:ref-id-list (x)>,<{s-block-piext-proc-o(x)>,
“s-attr-ds:fad | ‘
{39} {is-non-expl-Jecl{n) & ref-id-list{p} = ref-id-li=t{(x} A&
ext-oroc-n{p) = ext-proc-p{x} & iz-attr-of{p,ad))}>)

for:{is-gsucc~sen v is-non-erpl-decl) (x)

tef.: is-succ-sea 4-12{41)
mk~id~1 4-90 {31573
block-p 4-4{B)
is-ea~idl 4~15{558)
is-attr-of U4~-18{n7}
is-predec~dens 4-18({6R)
iz-non-exnl~decl 4-16(57)
ref-id-list 4-B84¢330)
ext-nroc-p 4-4({13}

{32} is-vrrel-decl =
(¢a=id~list:is~id-1list>,

<s-block-p:ris-block-v>,
{s~attr-ds:iis-attr-descr~setd}

Fef.: is~block-p 4-3{7}

(33 is-attr-descr{ad) =

(is~c-attribute v is-c-dimension-attribute v is-c-returns-attribute v

is«c~value-clause} ead (¢t} v .

ad ¢

[rORMAT, LARTL, PARAM, ENTRY, PILT, BHTLTTIN, TASK,ZVENT, AREA, PTR,COND,STRUCT, SUCC)
{3u) def-rame{id) =

~{3n) {is-POI¥Tvelem(n,chly)) -=- id

T =+ def-namespk~id{tail{chl,})

where:
chl, = {Lchl) {(id = mk-id{chl))

Hef.: mk~1id 4-90 {354}

¥ete: This function is necessary only for gualified initial labels, due to the
srecial handling of them by the function mk-id-1.

10 4, THL TRANSLATOR



IBM LABR VIINNA TR 25.097

30 June 1969 TEANSLATION OF PL/T INTO ABSTRACT SYNTAX

4a2.1.1 Z¥plicit_declaration _contexts
Tn this section the predicates are definped vhich describe the property of a
pointer to an identifier, to be in the context of an explicit declaration. These
identifier contexts are the following: declarations in a declaration sentence,
identifier=s in parameter lists, lahel constants and entry identifiers.
Note, the initial labels are considered in this respect as identifiers, The

translator creates for them identifiers and uses them as initial walues for
implied initial attributes.

{3%) is-expl-decl =

is-decl-cont v is<param-cont v is-label-cont v is-format-cont v is-entry~cont

(36) is-decl<cont{p) =

(3¢} (is~c-drclare-sentence+q(t} & is-c-identifierenit) & g => p}

{IN is~param-cont{n} =

is-c-identifierep(t) &

{3o,n) {(is-c-proceduresT{t) & p = SueSy*S,*7 v ig-c-entrysqit) & D = Spe5,9Sy*T)
{33y is-label-cont{p) =

—“ig-0ev{t)y & (Io,n} (is-c~declaration-sentencesqg({t) & b = S;espssg,eq0 v

{is~c~statement v is~-c-halanced-statement v is-c-end-clause)sg(t) &
P = 5,%Sp*5:%0)

for:is~c-basic~referencesn(t}

{39) is-format-cont{o) =

«is-qepl{t) & ({3a,n} (is-c~format-sentencesqg({t}) & p 5 5,%5¢sS,%0)
for:is—c-basic~referencesn (t}
{40} is-entry-cont{p) =
—is~0ep{t) & (Ac,n} (is-c-proceduresq(t) & P = S;*Sp®*Sy*q v is-c~-entryec(t) &
D = 2,8SpeSy a'q)

for:is-c-basic~reference=n{t}

4,2,1.2 Successor relation for structure declarations

The successor declarations of a structure declaration are svecified in a
concrete PL/I program either by level numbers or by the like attribhute. The
relation between a declaration and its successors is specified in this section.
Based on this relation the predicate is-succ~seq is specified which is true for
lis¥s of exvlicite declaration pointers, which, starting with a level-one
declaration, are succeszssors of each other. Though explicit declarations other
than in declaration sentences never have successors, the definition of successor
seguerces includes the pre-element~lists of such declarations.
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(41 is~gucc-=mac (seq} =
is-list (sen) & is-expl-decltehead({sex} & lnehead{sec) .= 1 2

lengih (saqt-1 ) .
Et is-mucc-of(elem(n,sec),2lem{n + 1,5eq))

LER|
fFef.: is-expl-decl 4-11{39)
In 4-13(45%)
{42y is-suce~o0f({n,s) =

is-1ln-succ-of{n,n) v is-like-succ-of{p,q)

far:is-decl-cont (p),is-decl-cont (1}

Ref.: is-In~succ-oi 4-12(43)
is~like~succ-of 4-13(43)
is~decl~cont 4-11(306)

This section defines the successor relation svecified by level numbers. Since
a Yevel-one declaration having no successors has the level number 1 by default
wvithout necessarilv being svecified, but on the other hand it has +to be tested
whether sach major structure has ewpnlicitly the level nunber !, the Aauxiliary
default level number is taken *o be =% hy *he translator,

{43) is-ln-succ~of{p,o) =

ig-1ln-subel-of (n,n} & «{Ir) {is-ln-subel-of{v,r} & is-ln~syhel-of{r,m)
for:ig-decl-cont (o) ,is~decl«cont ()

Ref.: ig~decl~cont 4-311(36)

{ul) is=1ln~suhel-of (p,7)

is-decl-cont(p) & is-decl-cont{c) &
{3t} {is-c~declaration-sentencesr{t) & r => p % r => g} & p < g &
1 < lni{p < In{a) & ={3r) (is-decl-cont(r) 2 p < ¢ < g & In(r) £ 1ln{p)}

Ref.: igs-decl-cont 4-11{36)

Note: By this definition, declaration wi*h default level number -1 may never have
subelerents. : i
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{45y

(46}

(C))

In(o) =
3 -+ const-vale (Lo} {is~1In-of {p,a}}) (L)

T == -1
for:is~exnl-decl (p)

Ref,: const~wval 4-89(347)
is-expl-decl 4-11({35)

is-1n-of{p,n} =
is-decl-cont (py & is-c-integersq{t) A
(Ir) {is-c-declarationer(t} &2 v => p & g = sg,er)

Ref,: is~decl-cont 4-11(36)

is«invalid~-In{p) =

In{p}) # #1 & - {3q} {is+in~succ=of{q,Dp}}
torsis-decl-cont (o}
Ref.: is~decl-cont 4-17(36)

WNote: This predicate excludes : "major structures" not at level 1, major
structures without exnlicit level number -1, and specification of level
. number O, It is used by the furction prel-decl-set-1(h).

4.2.1,2.2 SOUCCESSORS SPECITIZD BY THE LIKE~ATTRIRUTE

{48}

By means of the like~attribyte one can specify, that the successors of a
declaration shall be the same ones as the successors of another declaration
referred to by an unsubscripted reference contained in the like-attribute. The

Teferancing mechanism used for that purpnse is prearly the same as the general

referencing mechanisn used to find a declaration corresponding to a reference.
The difference is that within the hlock of the reference itself only
level-number~successor senduences are referred to. )

Tt is the intention of the lanquage, that successor declarations specified by
the like attribute are thought to be copied syntactically into the place of the
like attribute, This has the consegquence that expressions occuring in attributes
of such successor declarations are to be translated as if they occurred in the
black of the structure delclaration aven if the like attribute refers to a
declaratior in an outer block. For this purpose serve the functions
env-trans-expr and env-trans-ref which have a block pointer as additioral
argument, This is relevant for exnressions in dipmension attribute, string length,
area size, and in the initial attribute.

is-like-succ~of (p,n) =

is~like{n} 8 is-ln-succ-of{like-ref (p},c}
torris~decl-cont (p}) ,is-decl-cont (9}
cont?d

4. THE TRANSLATOR 13
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{49

5"

(51)

{53}

14

ref,: is-ln-=succ~of 4-12(43)
ig-decl—~cont 4-11({36)
is-like(p} =
is=decl-cort {p} % ([3g) {is-c-like-attrihutesna{t}) & is-attr-of({p,"))
Ref,: is-decY-cont 4-11{36)
is~attr-nf U-1B{67)}
like~-ref(m =
like-ref-3elike-ref-3{block-p{n),ref-id-listelike~ref, {(p))

where:
like~ref; = sz {{Lg) {is-c-like-attributesa({t) & is-attr-of({v,d)))

for:is-decl~cont (o)

Ref,: black-p 4-u{9)
ref-id-list 4-B84{3130)
is-attr-of 4-18(67)
is-decl-cont U4-11(36)
like-ref-2{b,idl) =
3 -= {Lpd} {i=-lp-epd{b,pd) & idl = s-id-list({od}}
3 -+ {Lpd) {is~1r-epd(b,pd} & is-id-list-match(idl,s~id~1list{pd}})
T == expl-decl-ref{block-p{b),idl)
nef,: ig-id~list-match 4-84 (379

expl-decl-ref L-84{327)
block~p 4-U {8}

T 25,097

N June 1969

Note: Compare the function expl-decl-ref, which generally determines the

preliminary declaration referred to by a reference.

ie-1ln-epd{h,nd} =
nd e prel-decl-set (b} &

(quﬂ}(lq-fucc~=eﬂ(QPo) z Dd = nrel- dec‘( seq) A
{length({gsea} = 1 v iz~ln- subPl*of(hnad{veu},tall(qeu))))

Ref,.: nral-decl-set U4-2(28)
is-succ=seT 4=-12(41)
prel-decl 4-9({3M
is-ln-subel-of 4-12(44)

like~ref-3{vd} =

last {{Usedg} {pd = nrel-lecl{seqg) & is-decl-contelast{sec)})

THE TRANSLATOR
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(54)

Ref.: prel-decl 4-9(30)
is-decl-cont 4-11(36)

Note: This function is somehow the inverse function of prel-decl.
is-invalid-like{p) =
is-like (0} &

(~{39) (is-like-succ-of(p,q}} ¥ {39) {is-1ln-succ-of(b,q}) v . .
{3g) {{g = like~ref{p) v is-1ln-subel~of (like-ref(p),qg)) & is-like{q)}}

for:is-decl-cont{p)

- Ref.,: is-ln-sacc—of 4-~12 {43)

is-ln-subel-of U4-~12{44}
is~decl-cont U-11(36})

Note: This predicata, testing illegal use of the like-attribute is used by the
: function prel-decl-set-1.

4.2.1.3 Multinle declarations

(55).

(56)

More than one declaration of the same qualified name within the same block is
illegal, except for the merging of an explicitg declaration in a declaration
sentence with an explicitg declaration in a pdrameter or entry context. This is
tested by the function is-mult~decl, which is used by the function
orel-decl-set-1.

is-mult-~decl (seq-1,se9-2) =

seg-1 # seg-2 & is-eq-idI{seq-1,se0-2} A&

s {is=decl-cont{p,} & is-varam-cont{pg) v is-decl-cont(p,) & is-entrcy-cont(pz) v

is-param~cont(p,) & is-param-cont{pvz))

where:
py = head{sec-1}
ra = head(sea-2)

Ref.: is-decl-cont 4-11{36)
is-param-cont U=11{37)
is-entry-cont 4-11(40)

is~eg-idl {seq-1,s€q~2) =

is~succ~seq (seq-1) & is-succ-seq(seq~2) & _
bloek-pshead{seg=-1) = block~pshead(seq-2} & length{seq~1) = lendth(segq-2) 2
length{seq -1}
Et elem{n,seq~1} {t) = elenm(n,seg-2).(t)
LELE ’ :

Ref.: is~succ-~seq U4~12{4%1)
block—p- -4 (B}

4, THZ TRANSLATOR 15
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&=

-Contextual declaration

(57

(58)

(5%

(69)
61

{62}

16

4.

Any teference occurring in a vrogram, which has no matching declaration, leads
*o a non exolicit declaration. The same is valid for single idertifiers, i.e.
identifiers occurring in other contexts than in a reference or an exnlicit
declaration, e.q. for entry identifiers in call statements. The attributes given
to these declarations are determined hy the context of the reference or
identifier. Tf the reference does not occur in one of the contexts specified in
the following, the declaration is called “implicit®,.

is~non-exnpl-decl{p} =
{(is~ref-caont v is-sirgle-id-cont v is-sysin-cont v is-sysorint-cant} (o} A4
is-0sexpl-decl-ref (block-p (D), ref~id-list(p)) & lengthesref-id-list(n} = 1

nef, ig~ref-cont 4-83(325)
is-sinqgle-id~-cont 4-96(355)
exnl~decl-ref 4~84{327)
block~p 4-4(8)
ref-id-list 4-84{330}
is~builtin-cont(n) =
{d7) {{is-c-call-statemanteq|t) v is-c-initial-calleg{t)}) A p = Sze55¢7) v
is~c-basic-referenceep{t} & -~is-<>es-avetrans-ref (v}
for:zis-non-expl-decl (o}

Ref.: trans-rtef 4-83(1213)

ig~file~cont {p} =
{30y {(is~c~FTLEes, o (t) v is-c-named-io-cnndition-q(t))‘&'p = Saegzeqg) Vv
is-sysin-cont({p) v is-sysprint~cont (D)

forsis-non-expl-decl (p}

is~sysin-cont{p} =

is-c~GoTesyen(t) & -{37) {({is-c~TILEeq{t}) v is-c-STRINGeqg(t))} & o => a)

i

is-sysvorint-cont (o)

is~c-PUTes,en{t} & ={3q) {{is~c~FILEsg{t} v is-c~STRINGeo(t}} & o => 7q)

is<task~cont{p} =

{37) {is-c-TASKssyeq(t} & D = 55,500 & -~is-Qen(t))

for:is-non-exnl-decl {p}

THT TRANSLATOR
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(613

{64}

{65)

{66)

is-event-cont(p) *
{3q) {is~Cc~EVENTes,egq{t) & D = Spes5%q) ¥
(3q,n1(is%c~uait-5tatement0q(t) & D T S3%Sn*S5a2°7 & ﬂisfﬂpp(t))

for;is-nan-expl-decl(p} "

is~area~cont{p) =

(30) {is-c-INesyeq{t) & p = Szes3%q)

"forsis-non-expl-decl (D)

is-ptr-cont{p) =
{39 {is-c-referencarsg(t}] & p = Sges5;%*s,*q Vv lS‘C'S“T.Sl.U(t} & p = .S3e5,8q Vv
is~c-baged=-attributeeq(t) & D = szeszesjeq & ﬁ15*ﬂtp{t))

for:is-non~exvl-decl(p}

is-cond-cont{n} =

{A0) {is~c-~vrogrammer-naned-conditioneg(t) 8 p = 53-6)

4,2.%.5 Attributes svecified for a declaration

This section describes the association of explicitly or contex*ually snoc1f1ed
attributes with a declaration. The relation is-attr-of determines for a
declaration pointer o its attribute descrlptlons. These are either. the pointers
to the explicitly specified: attributes in a declaratlon sentence, or elementary
nbjects. denoting atkributes implied by the context, : :

The function is~uvredec~dens examines a sucdeSsor sequenca in bhottom to top

order until a densitv attribute is found, if any. This attribute is then added to
the attribute descrintor set belonging to the successor seguence..

%. THE TRANSLATOR 17



IRM LAB VTENNA TR 25.097

TRANSLATION OT PL/I TNTO ABSTRACT SYNTAX 30 June 1969

(67} ig-attr-of{n,ad) =
is-decl-gont(p} -+
{39) {is-succ-of(p,a}} & ig=-STRUCT {ad) v {3q) {is-succ-of (7,p}} A is-8UCC{ad) v
is~c~attributeesad(t) &
{39, 0 {is-c-declarationsg(t} & 7 => p A ad = spes,eq) v
is-c-dimension-attributesad{t} &
{39} (is~c~declarationeg(t) & g => p & ad = s,e0)
is-param-cont{p) -+~ is~PARAHM{ad)
is~label-cont{p) -+ is-LABZIL{ad)
is-format-cont{pn) == is-TORMAT{ad)
is-entry-cont(p)} --= is-ENTRY{ad)
is=-builtin-cont(p) -+ is~BUILTIN{ad)
ig~file~cont (p) -+ 'is~TILE{ad)
is-task-cont{p}) ==+ is~TASK{ad}
is-event-cont{p) -+ is-ZVENT(ad}
is~area-cont{p} -= is-ARER({ad)
is-ptr-cont{p} -+ is-PTR{ad)
is~cond-cont(p} ~-- is~COND{ad)
ref,: is-decl~cont 4-11(36)
is~succ~of 4-12{42}
is-varam-cont 4-11{37)
is~label~cont 4-11{38)
ie-format-cont 4-11¢39} -
is-entry~cont U4-~11(4N)
is~builtin-cont U4-16(58)
ig~file~cont 4-1A(59)
is-task-cont 4-16{62)
is-event=-cont 4-17(63)
is-area-cont 4-17({64}
is-ptr~cont 4-17(65}
is-cond~cont 4~17(66)
{68} is~predec-dens (seq,ad) =
3 ~=- ad = {up) (is~attr-of {last (sea),p) & (is-c=-ALTGNED v is~c-UNALTGNED) »p{t))

length(seq) = 1 ~= F

T -+~ is-nredec-dens{first (seq},ad)
for:is-succ-seq {sex}
fef.: is-sucec-seq 4=-12(41)

4,2.1,.6 Default attributes

The determination of defaunlt attributes is modeled according to the following
algorithnm:

18 4, THE TRANSLATOR
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{65}

(7

{71}

(72)

Beginning with an jdentifier id declared in a block B and ‘the set of attributes
declared for id within B, all those default attributes of B which are applicable.
to id and compatible with all.already known attributes of id {e.g., YARYING is
compatible with CHARACTER or BIT but not with DICIMAL or PIXED) are added to the
set of already known attributes. This process is iterated, until an attribhute
specification S5YSTIN or the outmost block is reached. .

A default attribute of a block B is "applicable™ to id, if it is explicitly
specified for id and compatible with all already known attributes of id, or if it
is applicable to the identifier resulting froa id when the last ({rightmost) '
character is deleted.

This process is terminated, if a SYSTEA attribute specification is reached or
the characters of id are already exhausted.

Not contaired in the collection of default attributes are the system defaults.
These are inserted, when the abstract objects for the proper data attributes are
formed. . Lo
default{ad-set,b,id) =

b=1Iv (39)(p ¢ block-defaults([},b,id} & iS-c-SYSTEMep(t)} == def,

T -+ default(ad-set v def,,block=p (b),id)

where: .
def, = def-~extension{ad-set,block~defaults({},b,1id}}

Ref.: block-p &4-4{8)

def-extension{ad-set-1,ad-set-2) =
ad~set-1 u fad { ad ¢ ad~set-2 & -is-c-SYSTEMead(t) &
{¥p) {p ¢ ad-set-1 o is-compat{pn,ad))}
block-defaults{ad-set,bh,id) =
length{chl,) = 1 v (3p) (p ¢ expl-defaults(b,id) & is-c-SYSTEMep(t)} -~ def,

T --» block-defaults{ad-set u'def;,b,mk%id-(first(chl;)))

vhere: . . .
def; = def-extensionfad-set,expl-defaults(b,id}}
chly = (Lehly (id = mk-id (chly)

Ref.: mk-id 4-90 (354}

is-conmpat{ad-1,ad=-2} =

wis=~incompat {(ad-1(t),ad-2{t)) A& o R .
{type~attr-2{ad-1) = type-attr-2{(ad-2} v type-attr-2{ad-1) = 0.v
type-attr-2(ad-2) = @) % o '
{{{is~PROP-VAR v is~BASED v is-DEFINED) etyve-attr-2(ad-1) &
© m=is-Qetyoe-attr-2{ad-2)) o
{dJa-attr-2(ad~1y = Jda-attr-~2(ad-2} v da-attr~2(ad-1) = Q0 v
da-attr=-2{ad-2) = 0) . . . . .

Ref.: tyne-attr-2 4-26(92)
da-attr-2 4-32({119)

4. THE TRANSLATOR 19
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{73) is-incompat(x,y) =

is-compl(x,y) v is-compl{y,x} v x # ¥ & S;{(X} = s, (¥} &
{is-c-dimen=ion-attribute{x} v sa(x) # 2 v sy{y} * Q)

for: {is-c-attribute v is-c-dimension-attribute v is-c-value-clause} [x}

{(74) is-compl{x,y) =

is=c~RIAL®54 {¥} & is~c-COMPLIXes, (7} v is-c-DECIMALes, (X} & is-c~BINARYes, (y}) Vv
is—c-FLOAT®S, {(x) 4 is-c~FIXED#sS, (y) v iS-~c~BITesS; (x}) & is~c~CHARACTERes, {y} V¥
is~c=AUTOMATIC (x) & (is-c~STATIC(y} v is-c-CONTROLLID(y}) v is-c~STATIC{x) &
is~c~CCNTROLLID (y) ¥ is~c~DEFINFDes, {Xx} & is~c—POSITICONes,;{y) ¥

is~c-STREAM({x) & is-c-RECORI(y) v is-c-INPUT({x} &

{is-c~0O0TPUT {y) ¥ is-c—UPDATE{y)) v is-c-QUTPUT({x} & is~c~UPDATE(y} V¥
is-c~«SEQUENTIAL(x} & is~c~LIRECT(y) v is~c-DBUFFERED({X) & is-c-UNBUFFERED(y} Vv
is-c~INTERNAL {x}) & is~c¢—EXTLHNAL{y) v is-c~file-name-attribute(x) &
is-c-entry-name-attribute (y)

for:{is-c-attribute v is-c-dimension~attribute v is-c~value-clause} {x)

{75} expl-defaults(b,id} =

{g 1 :
is~defaunlt~attr{g) &
(3p) {is-local-to{b,p} &
{is~c-default-option-lep(t) & length(chl,) = 1 & s3ep => g v
is-c-default-specep(t) & is-in-range-of (s;ep,id} & sz*p => g})}

where:
chl; = ({Lchl) (id = mk-id{chl)}

Ref.: is=-local-to 4-4{10)
mk-id 8-190 (354}
{76) is-default-attr (o) =
(is-c—atfribute v is~c-dimension~attribute v is~c-value-clause}sp(t} A

-{3q) {a => p & is-c-value-clauseesg (t)} & def-attr-test(p)

Note: Since the attributes in the value-clauses recuire a special treatment the
pointer to the whole value-clause and not the pointers to the single
attributes contained in it are collected into the attribute descriptor set.

{77} def-attr-test(p} =

mis-c~like-attributeep(t) &

{{is=c-ABIA v is-c-REAL v is-c-COHWPLEY v is-Cc—~DECIMAL v is-c~BINARY v
is-Cc=FLOAT v is-Cc-FIXED ¥ is=-c—-BIT v is<c-CHARACTER v :
is-C—~LABEL) #*s;ep(t) 2 is~Uesyep(t}) &

{iS-c-INITIALes,*p(t} > is—c-CALLas;ssgen{t)) ~--

T

for:{is~c—attribute v is-c-dimension-attribute v is-c-value-clause)ep{t}
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{78)

{79)

is~in~range~-of{p,id} =
(Ig~1,0=2) {p => 0-1 => g-2 & is-c-range-speceg-T({t) & ]
(is-c-identifiereg~2(t) & id = mk-id-1(a-2) v is-~ASTEReg-2{t) &
length{chl;} = 1 v is~-COLONesg =q-2{t) & length{chly) = 1 &
is-in-letter-range-of {g-2 (t) ,id)})

vhere:
chl, = {Lchl) (id = mk-id{chl))

for: {is-c-range-spec v is-c-factored-default-spec}sp(t)

Ref.: mk-id-1 4-910{353)
nk-id 4=-90({3154)

is-in~letter~range-of (obj,id) =

isnolet,;»s; {ohj) v isnolet,es,{obj) v is-Z-CRARes, (obi) & -is~2~CHARes,(obi} ~=

error

id = geny®sy {ob]j) v 1d = genyesy{obj} -= T

T -~ ig=in~letter-range-of {p{ohji<s,i15ucces, (obkj)>},id)
wheres

isnolet; = is—-DOLLAR v is-COMM~AT v is~NUMBER-SIGN
gen, = mk~idegenerate~2egenerate-1

Ref,: mk-id 4-90 (354}
generate-2 2-3 {4}
generate~1 2~3(3)
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succ [char) =

is~A-CHAR {chaT}
is«B-CHAR {char)
is=-C-CHAR {char}
is-D~CHAR {char)
is~-E=-CHAR {char}
is-T-CHAR {char}
is-G-CHAR {char)
is~¥-CHAR {char)
is~-I~CHAR (char)
is~J-CHAR{char)
is~-K-CHAR {char)
is-L~CHAR {char)
is-M~CHAR (char)
is=N=-CHAR (char)
is-0~CFAR {char)
is~P~CHAR {char)
is=-Q~CHAR{char}
is-F-CHAR (char)
is~S-CEAR(char)
is-T-CHAR{char}
is-U-~-CHAR {char}
is=-V¥~CHAR{char}
is~-¥~CHAR {char}
is~X~CHAR (char)

is~Y~CHAR {char}

——

-

-

-

-

-

-

-

-

R~CHAR
C-CHAR
D~CHATR
3-CHAR
F~CHAR
G~CHAR
H=-CHAR
I-CHAR
J=CHAR
K-CHAR
L~CHAR
H—CﬁAR
N-CHAR
0-CHAR
P-CHAR
Q-CHAR
H'CHAR
S~CHAR
T~CHAR
U~CHAR
V-CHAR
W-CHAR
X~-CHAR
Y-CHAR

Z~-CHAR

CONSTRUCTION OF DECLARATIONS

T 25.097

30 June 1969

*rom the preliminary declarations produced as described in the last section the

final declarations are constructed according to the abstract syntax.
includes testing of the attribute descriotor set of a vreliminary declaration for
consistency, deternmination of system default attributes and ingertion of data
attributes of the successors into the declaration of a structure,

This

Many of the functioms defined in this section are avplied not only to

THE TRANSLATOR
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(82)

(83)

.(84)

{85}

mk-decl {pd} =

is-PROP-VARestyne~attr{nd) -- mk-prbp-var«decl(pa)

is-ENTRY-CONSTstype-attr (pd} -= mk-entry-decl{pd)

is-TTLE-CONSTetype-attr(pd) =-- mk-~file-decl (pd)

is-LABEL~CONST=type~attr {pd) -- mk-indexlist{{Lp) {€p> = pd-sec{pd)},block-p(p))
is-DETINEDstype-attr({pd) -+ mk-defined-decl(pd)

is~BASEDetype-attr(pd} -- mk~based—dec1{pd}

is~FOfMATetype-attr{pd} -+ mk-format-decl(pd}

is—-GENERICstype-attr(pd)}) -+ mk-generic-~decl{pd)

is=-ATTNetype-attr({pd} =--

' pg {<{s-env-attr:mk-env-attr (s.* {(ad} (ad ¢ s-attr~-ds(pd)} &
is=-c-ATTENTION=s,ead {t)))}>)

T ~= type-attr (pd)

Ref.: type-attr 4-204(87)

rk-entry-decl 4-41({166)
nk~file-decl 4-47(187}
mk—-indexlist 4-6(20)
pd-seq 4-31(113}

block=-p 4-4{8)
mk-defined~decl 4-47 (190}
mk~based~-decl 4-4%8(191)
mk-format-decl 4-48(193)
nk-generic~decl 4-50{198}

mk;env*atfr(p) =

Note: This predicate is implementation defined, but satisfies the condition:
is-env-attremk-env-attr {n}

Ref.: is-env~-attr 5-3(18)

mk-prop-var-decl(pd) =

pg (<{s~scope:scope-attr(pd}>,<{s-stg-cli:stg-class-attr (pd}>,
<s~aggr:mk-aggr (pd,bdp-list {pd)) >, <s-connected:conn-opt (pd} >}

Ref.: scope~attr 4-26(93)

stg-class-~attr 4-27(98)
bdp-1list §-28(102)
conn-not 4-27(99)

mk-aggr(pd,bdpl) =

is=<» (bdpl) -+ non-array-aggr(pd}

T == p(head(bdpl);<s-elem:;mk-aggr (pd,tail (bdpl})>)
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{Bh} non~array-aggr{pd) =
is=-STRUCTesda-attr (pd} -~ struct-aggr(pd}
T -+ pg{<s-da:mk-da({pd)>,<s~dens:dens~attr (pd}>,<s-init:mk-init {(pd} >}
Ref.: da—-attr 4-32{117)
struct-aggr 4-30(110)
mk-da 4-31{116)

dens-attr 4-27(94)
mk-init 4-58(215)

4.2.2.1 Classification of declaration types

There are the following 11 types of declarations. Proper variables,
entry-constants, file-constants, definred variables, based variables, buiitim
functions, generic entries, statement label constants, format labels,
programmer~narmed conditions and attentions. Additionally there is another type of
preliminary declarations, namely successors of structures. It is the aim of this
section, to classify all preliminrary declarations into one of these 12 types and
to exclude all those which would lead to more than one of then.

This is performed in three steps:

(M For each attribute descriptor the function type-attr-2 determines a “type
attribute® giving the type implied by this attribute descriptor. For
entry-name-attributes and the files attribute, for which a decisiom between
variable or constant type is not possible without the knowledge of cother
attributes, the null object 0 is assumed as also for those attributes,
e.g., the scope attributes, which allow no unigue implication.

() Por each preliminary declaratios the set of non-~1! type attributes implied
by the set of its attribute descriptors is imspected by the fumction
type-attr-1: if there is one type attribute, this cone determines the type
of the declaration: if there are more than one, it is an error since there
are conflicting attributes specified; if thefe is no one, or if an
attribute irplying the tyoe variable is specified, PROP~VAR is assuned.
Otherwise a decision between entry- or file-constants is made.

{3) Finally, by the functiom type-atty, some additional general tests are
performed for the consistency of attributes.

(8T} type~attr (pd} =
{Fattr) (attr = scope-attr{ipd)) &
(is-data~typeetype-attr-T{pd}) = ({Jattr} {attr = dens-attripd}}} &
{is~-non-data~typeetype~attr-1{pd} =
-~ {3ad) {ad ¢ s-attr-ds{pd) & is-data-attr-descr{ad)ii &
{is-non-data-typestype-attr-1(pd)} =» is-<>egk-init{pd)} --
type-attr~1{nd}
Ref,: scope-attr U4~26(93})

dens—-attr 4-~27 {36}
mk-init 4-54(275)

{83) is-data~-type =

is~PROP-VAR v is-DEFINED v is-BASED v is-SGCC
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(89)

{90}

(31

is~-non-data-type =
is~-ZNTRY-CONST v is~TFILE-CONST v is~GENERIC v iS*LABEL*COHST v 15-FORHAT v
is-COND v is-ATTHN
is~-data-attr-descr {fad) =
is-c-data~-attributeead{t) v 15*c~d139nsxon~attr1bnte-ad(t) v
ad e (TASK,EVENT,PTR,AREA,STRUCT,SUCC)
type-attr-1{pd) =
{33&*1 ad-2) {ad-1 ¢ ad-set,; & ad*2 € ad«-set1 A
{is~c-entry-name-attributescad-1{t) v is-ENTRY {ad~1)) &
{(is-c-file-name-attributeead-2{t) v 1s-PILE(ad72))) -
arror
J -

{Lattr) _ o -
{32d) (ad ¢ ad~-set, & attr = type-attr-2(ad) i =is-p{attr})

{3ad) {ad ¢« ad-set; A isjdata~attr~descr{ad)) ~= PROP-VAR

{3ad) (ad ¢ ad~set; & {is-c-entry-qale-attripute-ad(t) M 15-;N1R!{ad))} -
ENTRY-CONST o SR .,;H | :; o h

(Had}(ad € ad*set1 a 1s~c-PILE¢ad(t)) - PILE-COIST }

T == PROP-VAB

where:
ad-sety = s—attr-ds(pd)
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{32} type-attr-2{ad} =

{is-c-storage-class-attribute v is-c-CONNECTED v is-c~SECORDARY)sad(t) v
is-PARAN (ad) «=

PROP~VAR
(ié-c*file*name~attribute & -is-c-FILE)+ad(t} v is-FILT¥{ad) -- PILE~CONST
is-c~defined-attributerad {t} -+ DEFINED .
is-c-based-attributesad(t} == BASED
is=-c~BUILTINead {t} v is~BUILTIN{ad) -+ BUILTI¥
is~c~generic~attributeead (t) -+ GENERIC
i=s-LABTL(ad} -= LABEL-CORST
iS-TORMAT (ad) ~= TORMAT
is-COND{ad) -~ COND
is~-succ¢ad) -+ SUCC
is-c~attention~attributeead (t} -+ ATTN

T == 1

4.2,2.2 Scope, connectedness,; densjty and storage_class

Principally in the same vay as the type of a preliwinary declaration, the scope
(for all declarations), the density (for all data type declarations) and the
storage class {for proper variable declarations) are determinaed, This is
performed by the functions scope-attr, dens-attr, stg-cl-attr.

The connected coption may for non controlled parameters which are major
structures, be specified.
(931 gcope~attr(pd) =
PARAN ¢ s-attr-ds{pd) -+ PAEAN
q =

{Lattr)
(3ad) (attr = scope-attr-1{ad) & -is-fi{attr) 2 ad e s-attr-ds{pd})}

is-PILE~-CONSTetype-attr-1(pd) -+ EXT

T == INT

Ref.: - type-attr-1 4-25{91)
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(94) scope-attr-1(ad} =
is-c~THTERN¥ALead {t) —--= INT
is~c-EXTERNALesad {t} -- EXT
is-c~AUTOMATICwad [t} v is-c~defined-attribiutesad(t) v
is-c~hased~attributesad(t) v is-c-generic-attributesad(t} v is-PARAH(ad) ~¥
is-LABFL{ad) v is~-ENTRY{ad} v is-sSUCC{ad} v is-FORMAT=ad(t) ~--
INT
is~c-BUILTIN°ath) v is~BUILTTN(ad) v is~COND(ad) -~ BEXT

T == @

{95) conn-opt (pd} =
=~ (3ad) {ad ¢ s~attr-ds(nd} & is-c-CONKECTED} =--» 10

PARAM ¢ s-attr-ds{pd} & STRUCT ¢ s-attr-ds{pd) & SUCC § SPattr-ds(pﬂ) 4
~is~CTLestg-cl-attr-1(pnd)} -~

o

{96} dens-attr {pd} =
3 ~-+ {Lattr) {is-dens-attr {attr,pd})
(2ad) (is-c-string-attributesad(t} & ad ¢ s-attr-ds(pd}) -+ UNAL

T —-= AL

(97 is~dens-attr{attr,pd) =
(3ad) {ad ¢ s-attr-ds(pd) & is-c-ALIGNEDsad (t})) -= attr = AL
(3ad} {ad & s-attr-ds{pd) & is«c~UNALTGKEDead(t)) =-- attr = UNAL

T -= F

(98} stg-class-attr (pd} =

is-PARAHescope-attr(pd) > is-CTLestg-cl-attr-1(pd} ¥ is~Qestg-cl-attr-1(pd) =--»

stg-cl-attr-1(pd)

{99) - stg-cl-attr-1(pd} =
2 ~+ {Lattr) {is-stg-cl-attr (attr, pd})
is-INTegcope-attr{pd)} -- AOTO
is~®iTsscope-aktr (pd} -- STATIC

is~PARAMesscope-attr(pd} ~-= 17

{100) is-stg-cl-attr{attr,pd} =

(3ad} {attT = stg-cl-atir-2{ad) & -~is-{Ii{attr) % ad ¢ s~-attr-ds{vd}}
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{11}y stg-cl-attr-2(ad) =

is-c=AUTOMATICead {t) == AUTO

is-¢-STATTC#ad (t) == STATIC
is~c~CONTROLLTDead (t} -- CTL

T =+ {1

4,2,2.3 The dimepsion_attribute

TR 25.097

30 June 1969

The dimension attribute of a preliminary declaration is translated into a list of

objects representing the bound pairs of each dimension.

(102} bdp-list(pd} =
dien, | :
Lf%T .env-trans-hdp(pd,speszedim-p{pd}))
ns

vhere:

i
dimy =—{~is-@edim-p(pd) -- slengthwsye(dim-p(pd)}) (t},
(T == 0)

{103) dim~pi{pd) =

3 ~» {Lad) {ad ¢ s-attr-ds{pd} & is~¢*dihension—attribute-ad{t))
T == {

{104y env-trans-bdp({pd,p)

Mo {¥s—1hd:env-trans-1bd(nd,p)>,<s-ubd:ub,>)

where:
uh, = (iz-ASTIRsD(t) -= *,
T -= mk~refer~exor({pd,sz=r}}

for:;is-c-hound-pairep (t)

{105} env-trans-lbd{pd,n) =

is-ASTTZRep(t) =-—= *
ig=Nesyesn{t} -+ mk-const {<1-CHARD)

T -+ mk-refer-expr(pd,s,*S,*D}
for:is—-c~bound-pairep(t)

fef.: nk-const 4-87{341)
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{106} nmk-refer~expr{pd,p) =

is-PARAMescope-attr(pd) & -is-CTLestg-class- aftr(pd) & :
~is-sg-intg~const{ex;} =-- ’

error
is={lesgep{t) -- ex,

T == pg{<s~expriex,>,{s~refer:ref,>)

vhere:
ex, = env~-trans-expr {pd-block-p(pd).,.s,*p)}
ref, = (1s—BASED-type“attr0prel decl(headl} & mk*1d~1(head1} = head {1d1l,} --
tail{idl,)y
head; = headepd-seq(pd}
idl, = s-1d*115t-decl-ref(pd*block*p(pd} s,-s,-p)

for:is-c-refer-expressionsp {t}

Ref,.: scope-attr 4-26(93})
stg~class-attr 4-27(98)
env-trans-expr 4-82 (320}
type-attr 4-24{87)
prel-decl 4-9{30)
mk-id=-1 4-90 {353)
pd-seq 4-31{113)
decl-ref 4-84{328)

Note: The test, that the structure component refered to has no successors and is
to the left of the component containing the refer expr9551on, is made by
the Interpreter.

{107} vpd-~block-p{pd} =
is~prel-decl{pd) -+ s-block-p{pd}
T -+ block-pes-p{nd}

Ref.: is-prel-decl 4-10(32)
hlock-p 4-5{8}

Hote: Since by the like attribute expressions may be translated in another block
environment than that of their occurrence, the block pointer is needed as
an argument for emrv-trans-bdp. This is the s-block-p component for
preliminary declarations -and the block determined by the descrlptor itself
for preliminary descriptors or allocate jitess,

{108) is-sg-~intg-const =
is-intg-const v

(<{s-opr:is-PL0O5 v is~MINUS>,
{s=-op:is~-intg-const>)
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{109)

(110

is~intg-const =

{{s-v:is~intg=~val>,

<s~da: {{s-mode:is~REAL>,
<s-base:is~DEC>,
<s-scale:is~FIX>,
<s~prec:is-intg-val>}>) -

The structure data attributes are constructed from a preliminary declaration pd
by determining the list of those preliminary declarations which are successors of
pd and computing the list of data attributes of thee. The successors of a
rreliminary declaration are determined by applying the inverse function of
prel~decl, going to the successors and applying prel-decl again. The analogous
vay is valid for parameter descriptors and allocate itenas,

struct-aggr{od) =

. 19
LI§T mk-succeelen(n, succ-list (pd))
na

~ where:

(111)

(112)

30

4.

1g; = lengthesucc-list {pd)

mk-succ (pd) =
is~-s5UCCetype-attr(pd) --

pp {¢s-gual:lastes-id~list (pd) >, {(s-aggr:mk-aggr(pd,bdp~-1list (pd)) >}

Ref.: type-attr U4-24(87)
mk-aggr 4-23{85)
bdp-list 4-28(102)

succ~-list{pd} =

' lg,
is-prel-decl (pd} -- L|$I prel-decl {psy"<elen{n, succ-p-listelast (psy)) >}
n=

la,
T -» . LIST orel-descrselem(n,descr-succ-p-listes-p(pd))
nw«4
where:
psy = pd-seq(pd)
19y = lengthesucc-p-listelast(ps,)
1g, = lengthedescr-succ-o~listes~-p(pd)
Ref,.: is-prel-decl 4-10{32)

orel-decl 4-9 ({30}
nprel-descr 4-57 (226}
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{113)

{114}

{115)

pd-segq(nd} =

(Useq) (is-succ-seq {seqg) ‘& -is~deécl-contehead (seq) &pd = prel-decl {seq}}

Ref.: is-succ-sec 4=-12(41) -
ig~decl-cont 4-11(36)
prrel-decl 4-9(30)

Note: This function may be considered as the inverse function”df'prelwdécl,
vielding the successor seguenca belonging to a prelimimary declaration.

sycc~p-list{p} =

collect{{é i is-succ-of{p,a}}}
Ref, s is-succ~nf U-12{42)

descr~succ~p-list{p} =

collect{f{q | is-descr-succ-of (D,T}}}

ref, : is-descr-succ-of U4-58(232)

4,2.2.5 Classification of data attributes

{116}

The scalar data attributes of a variable declaration are compiled by the
function mk-da. This function is defined by case distinction according to the
following classes of data attributes: arithmetic, string, picture, area, label,
entry, file, task, event, pointer, offset.- ’ ‘

This classification is performed by the function da-attr, which is defined

orincipally in the same way as the function type-attr. Tt yields elementary
objects denoting the individual classes of data attributes, a

mk=-da (pd) =
is-ARTITHMsda-attr (pd) -- arithm-da (pd)
is-STRINGsda-at+tr{pd) -+ string-da (pd)
ig-PIC=da-attr{nd) -+ pic-da{od)
is—-ART2eda-attr (pd) -~ area-da(rd)
is—LABEL-da—attr{pd) - label«da(pd),.
is-ENTRYsda-attr(pd) -+ entry-da{pd}
is-0TrSITeda-attr(pd) -+ offset-da (pd)
T —~-+ da-attr {pd)
Ref,: arithm-da H—j§(123f
string-da 4-35(139)
pic-da 4-37(1u4€)

area-da U=-47(161)
label-da U=-41(16Uu)
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{117y da-atrrfod) =
{{Fad} {ad ¢ s-attr-ds{od} & is~c~COMPLEXes,ead(t)) > is~-ARITHM=da-attr-1{pd} v
ig-pICeda-at+r=-1(pd}} 2
{{is-53TRUCTeda-attr-1{pd} v is-PARANescope-attr(pd) &
mis-CTLestg-class-attr (pd)} 2 ig~<>emk-init(pd)} -~-
da=-attr-1{pd)
Ref.: scone-attr 4-26(93)

stg-class-at*r 4-27(98)
mk-init 4=54 (215)

Notae: The attribute COMPLEX dnes not necessarily imply arithmetic, it may also be
given to a picture declaration. ‘
{118) da-attr=1{pd} =
q -

{Lattr}
{3ad) {attr = da-attr-2{(ad) & -~is-Q{attr) & ad e s-attr-ds{pd})

T —= ARITHM

{119) da~attr-2(ad) =
is~STRUCT {ad) ==+ STRUCT
is—c—arithmetinattribute-dﬂ(t) & ~is~c~-COMPLEXwes,sad (t) -+ ARITHH
igs~c-string-attribute~sad{t) v is-c~VhRYfNG-ad(t} ~» STRING
ig~c~picture-attributeead{t} -+ PTIC
is-c-area-attrihbuteead(t) v is-APTA{ad) -~ ARZA
is-c~label~attributesad(t) -+ LARZIL
is~c=entry-nare~attributesad{t} =-= INTRY
ig=c=TILZead(t} -+~ TILTI
ig=c=TASKead {*) v is-TASK{ad) -+ TASK
ig=-c-ZVoNTead (+) v is-IVIENT{ad) -+ SVENT
is~c-PDINTHRead (t) v is-~DPTE{ad) ~= DPTR
ig~c~offset-attributesad (t} -- D?FSET

T -+ @

(120}  entrv-da(nd) =

pg {¢s~descr-list:mk-descr-list-1{pi)>,{s-ret-typeimk~ret-type-1(pd) >,
<s-reducihle:mk~red (nd) >)

Ref, 2 mk-descr-list-1 4-42(16%)
mk-ret-type-1 4-45{183)
mk-red L-46{196)
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{121y offset-da{pd) =
is-fNlesye0ff-p, {t} -+ OFFSET

T -+ pg(<s-areasenv-trans-ref (S-block-p(pd},Sa*sze0ff=p,) >)

vhere:
of f-py = offget-attr-p(pd)

Ref, : env-trans-ref 4-83{324)

(122} offset-attr-p{pd) =

{bad} {ad ¢ s~attr-ds{pd) & is-c~offset-attributeecad(t))

4.2.2.6_Arithpetic data attributes

This section defines the construction of scalar arithmetic data attributes from
the attribute descriptor set of a oreliminary declaration. This includes testing
of the arithmetic data attributes for consistency and insertion of system default
attributes. If no arithmetic data attribntes are specified at all, the default
attributes depend on the first letter of the declared identifier. .

The default Drecision'and the default scale factor -are either taken from a
value clause of the attribute descriptor set with matching mode, base and scale or
the implementation defined values are inserted.

{123} arithep-da{pd} =
g {<{s-mode:arithm-mode {pd) >, <s-haseraritha~base{pd) >,
<g-scalesaritha-scale(pd)>, <5*prec'ar1thm-urec(nd)>
<{g~gcale-f: ar1thm-scale-f{nd)>) :
124} arithm-mode{pd} =
~(3ad) {ad ¢ s-attr-ds(pd) & is-c-COMPLEXes;ead(t}} ~- REAL

~{3ad) (ad ¢ s-~attr-ds{od} & is-c-REALes,%ad({t}} -=- CPLX

(125} arithm-base{pd} =
~{3ad) (ad ¢ s~attr-ds{pd) & is-c-BINARYes wad(t)) & is-dec-flt-default(pd) -=-
DEC

~{3ad) (ad ¢ s-attr-ds(pd} & is-c-DECIMALes,=ad{t}) «= BIN

(126) arithm-scale{pd) =

- (3ad} (ad ¢ s-attr-ds({pd) & is-c-FIXEDes,ead(t)) 2 is-Qesysprec~p(pd} &
is-dec~-flt-default (pd) --

FLT

-~ (3Jad) {(ad ¢ s-attr-ds{pd) & is-c-FLOATes,esad(t)) ~- FIX
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{127y arithm=-prec{pd) =
~ig~{isprec-p{pd) ~-- const-vales,ecrec-p(nd}
3 -+ const-val {(85¢ {(Lp) (i5~def-prec{p,pd)}}}

T —= def-prec~71{arithm~base({od},arithe~scale{pd)}
Ref.: const~val 4-89 {347

{128} prec-p{pd} =
q wm

Sa*{(Lad} (ad ¢ s-attr-ds{pd) & is~c-arithmetic-attributeesad(t) &
-is-Qeszead {t}})

T ~= R

{12%9) is-def~prec{p,pd} =
ERE

E = sa*{{Lg) ) ‘ :
{3ad,n) {ad ¢ s=-attr-ds{pd} & is-c~value~clause=ad{t)} &
is-~c-precision-specesp®sysad(t) & spesi®ad => q &
is-c-arithmetic~attributesg(t) & -is-Qesgen{t) &
is-data-matching (sp*s,;*ad,pd)))

T -+ T

{133) 1is-data-matching(p,pd} =

{3a} (p => g & 1s-c-COMPLEX®s,+y{t}) 2

c-mode {pd} = s, {{Lg) (0 => g & {is-c~COMPLEX v is-c—REBL)=s5;esa{t}}} {t) 3
c-base{pd) = sy*{{Lg) (P => 0 & (is-c~DECIMAL v is-c~BINWNARY)es, eqg(%f))) {(t) &
c-scale(pd} = sy*((Lg){p => ¢ & (is-¢c~FLOAT v is~c-FIXED) e*s eq{t)}) {t)

o

for:is~-c-precision-specsp(t)

{131) c¢=mode(pd) =
is-REALearithm-nmode (pd)} == (LX) (is-c~BIAL({x}}

T -+ {Ux) {(15-c-COMPLEX (x)}

(132} c-base(pd) =
is-DECwarithm~base(pd) ~= (Lx) (is~c~DECIMAL (X))

T =+ (LX) {is~c~BINARY (x}}

{133) c-scale(pd} =
is-TLTearithp-scale{pd) ——- (Lx) (is—c~FLOAT (%)}

T ~= (LX)} {is=c—-FILTD{x}}
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{134)

{135)

(136)

{137)

(138)

arithm-scale~f{pd) =
~is-Qesyeprec-p{pd) -+ const-valesyesyeprec-p{pd}
A —-» const-val {sy*s,3*({LD) (is~def-prec{p,pd} & =is~Oesgesyep{t}))}
is-FLTearithm-scalefpd} =~-=- @

T -= 0

Ref.: const-val 4-89({347)

" def-prec~1{base,scale} =

Note: This function yields four isplementation defined integer values.
is-dec~flt~default{pd) =
{(3ad) {ad ¢ s-attr-ds{pd} & is—c—arithnetic-attribute-ad(t)) v

is-geg-jid-1list(pd) v -~is-i-to-nefirst-lettereslastes-id-1list(pd)

first-letter{id) =

head {{Lchl) (id = mk-id {chl))}
Ref,: mk-id 4-90 {354}

is-i-to-n{ch) =

ch € {I-CHAR,J~CHAR,K~-CHAR,L-CHAR,N-CHAR, N~CHAR}

4,2,2.7 String_data attributes

(139

(140}

(161)

TR 25.097
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Similarly as the scalar arithmetic data attributes, the scalar string data
attributes are constructed in this section. The default string length is compiled
from a valee clause of the attribute descriptor set with matching string-base or

if no value clause is applicable the length 1 is inserted.

string-da {pd) =
Ho ({s-base:string-base (pd)} >, <s-length:string-length (pd) >,
<s-varying:varying—attr(pd)>)
string-base (pd) =

(Jad) (is-string-attr-p(ad,pd) & is-c-BITes,ead(t)} &
(2ad) {is-string-attr-p(ad,pd) & is-c-CHARACTERes ead{t}) -=

error
{2ad) {is~string-attr-p(ad,pd) &‘is~c-CBAﬁACTER-sltad(t)) -+ CRAR

T == BIT

is-string-attr~p(ad,pd) =

ad ¢ s-attr~ds(pd) & is-c~string~-attributesad (t}
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{142y string~length(pd) =
q -

nk-refer~expr{pd,s;ze*s,* {(Lad) (is-string-attr-p(ad,pd) & -is~Dessjesjyead (t}))}

1d

mk~refer-expr {pd~block~p(pd}, (Lp) {is-def-string-length{p,pd} 2 -is-Q=0(t)})
T == pk-const{<1-CHAR>)
Ref.: mk-refer-expr 4-29{106)

pd~block«p #-29{107)
nk-const U4-87(341)

Note: <1-CHAR> satisfies the predicate is~c-integer.

(143) is-def-string-length{p,pd) =
q e
D = Syesye {{UT)

{3ad,n} {ad ¢ s-attr-ds{pd} & is-c-value-clausewad{t) &8 g9 = sSpesyead &
is-c-string-attributeso({t) & is-string-matching{ag,pd}})

a

{(144) is-string-matcking{o,pd) =

is-CHARsstring-base(pd) & is-c~CHARACTERes,=q({t) v is~-BITestring-base{pd) &
ig~c~BITes,;eq{t) -~

test,

T -7

wheré: . .
test, = {is-Q=s,es5;e5;°0(t) -= T)

for:is~c~string-attributesp (t)

{145) varying-attrc({pd} =

{3ad) (ad ¢ s-attr-ds(pd) & is-c-VARYINGead{t}) -+ VAR

T —-= 1

4,2.2.8 Picture_da%ta attributes

This section defines the translation of a picture specification
{is-c-picture-specification) together with its mode into a data attribute
satisfying the predicate is-pic. Por picture specifications which turn out to be
of sterling or character type, the mode serves for checking purposes only. The
translation is erroneous whenever it is impossible to map the picture
specification anrd the meode irto a data attribute satisfying is-pic. However, the
existence of the tranlsation is only a necessary prereqguisite for a picture
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{166)

{147}

{148)

specification
attribute.

Metavariables

c-pic-spec

pic

pcl

el

sf,i,j,.k,n
scf
node

list

pic-da{pd) =

‘TR 25.097

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX

which also has an interpretation, i.e. vhich is a proper picture

is-c—picture*specificatidn .picture specification
is~c~picture-string v picturékséeéificition wifhout
is-@ scaling factor
is-c-picture~character-list list of pictdfe”cﬁafacters.
is~c-picture-character picutre character which actually

_may be composed of two characters
is-intg-val v is-9 :_ L scaling faétof; integers

scaling factor in list form
is~-CPLY v is-REAL complex or real mode

is-list v is-0Q list

trans-vic{s,+{{Lad) {ad ¢ s~attr-ds(od} & . )
ig-c~picture-attributesad {t))) (t) ,vic-mode {pd}}

pic~mode {pd)

~{3ad) (ad ¢ s—-attr-ds{pd) & is—c—COHPLEtosgtad(t})'-; Q

is-Qevrec-p{pd) -+ CPLX

Ref.: prec=-p 4-34(128)

trans-pic{c-pic~spec,mode) =

is-pic{tp,)

where:
tpg =

=+ 1Dy

trans~pic—1(expand—pic-spec-eleu(2,c—pic~spec),scale“f-elem(3,c;§ic;spec),nbde)

Ref.: is-pic 5-7(66}
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{149}

{150)

{1591}

(152)

{153)

{1594)

expard~pic-spec{pic) =

is=f{pic) -= <

Tep,
T -+ { LIST elen{2,pic}) "expand-pic-specselen{3,pic)
NxA4 )
vhere:
repy = {is-feelem{l,pic) -~ 1,

T -+ const-valeelenzeelem(1,pic})
Ref.: const-val &-B9(347)

Note: The effect of iteration factors is the reason for the few constraints on
picture gpecifications as given by the concrete syntax. Tor instance, a
picture specification * (0)G(D)A (4)9*' is treated as a correct decimal
picture specification after expansion of iteration factors.

scale-f {scf) =

is-f(scf) -+ @
T ~+ sqgneelem{l,scf} . const-valselen (%, scf}
Ref.: sgn 4-89 (350}
const-val 4-89(347)
trans-pic-1({pcl,sf,mode) =
(A-CHAR ¢ elem-set{pcl) v X~CHAR ¢ elem-set{pcl)) & is-QI{sf} & is-Q(mode} -~
Mo (€s~field:zpcl>)

T == p{traps-pic-2(pcl,sf)}:<s-mode:moded>,<{s-scale-f:s5f>)
Note: Potential character pictures are treated by the first alternative.

elem-set (list) =

f[el ¢ ~is-Q{el) & {3n) (el = elem{n,list))}

pos~el (el,list) = o
el ¢ elem-set{list) -+ {Ln) {el = elem{n,list))

T =

trans-pic-2{ncl,sf} =
is-G-CHARshead {pcl) == trans-sterling-picetail(pcl)
M~CHAR ¢ elem—-set{pcl} -+ trams-num-pic{pcl,sf)
Note: Potential sterling pictures are treated by the first alternative. The

occurrence of the character M in another picture than a potential sterling
picture is an error.
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{155) trans-sterling=-pic{pcl) =
pg (<s-mt-field:trans-pcl (pcl) >, <s-stat-part-end: elemy s n-pos(pcl} = 1>,
<s-pound-~end:elemzem~pos(pcl} - 2>,<s-shill-end:elemzem-pos{pcl) ~ 3>,
<{g-mt-unit:pos-v{pcl, 4} >} o T o
{156} vos-v{pcl,nr} =
is-0spos-el {V-CHAR,pcl) -= 1

T -+ pos—el (V-CHAR,pcl} - n

{157} m-pos{pcl) =
{Llist)

(31,3,k}(11st = <1,J,k> Ai<iCk & .
elem-set{Iist) = f{n | is-M-CHARselenm(n, ncl)})

Note: A potential sterling picture must contain exactly three Chiractefs'ﬁ,
othervise it is erroneous.
{(158) trans-num-pic{pcl,sf) =
ig=({pos,} =~ pg((s-mt-figld:trans-pcl(pcl}},{s*;t-uni@:pns:v(pcl,j))]
is-0{sf) ==

Ho (<s-mt~field:trans-pcl(pcl,)>,<s-mt-unit:pos-v{pcl,i}>,
<s-exp-field:trans-pcl{pcly) >, {s-exp-sepiexp,’)

vhere: g T

psy = {LR) {n = pos—el (K-CHAR,pcl) v n = pos-el (E-CHAR,pcl})

pos~i . PO .
pcl, = LIST elem{n,pcl}’

N 4

length {pcl)

pcly, = LIST elem(n,pcl)

napos,+1
expy = (15~E~CHER-elem(posi,pcl) -~ E-CRAR, |
T - O} ‘

Note: A scaling factor with a floating point picture is erromeous.’

{159} trans-pcl(pcl) =
Iength {pel)

CONC trans-pic-elselem{n, pcl)
n=1
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{160} trans-pic-el(el) =
ig«S-CHAR {(el) -~ <SIGH>
is-H~CHRR {el) ~= <S=-CHAR>
is-P-CHAR({el} -= <D=-CHAR>
is~M=-CHAR {el) v is~V-CHAR({el) == <>
T ~«-= <el>
Note: The papping of the character ¥ into the empty list regquires the preceding
test made in trans-pic-2.

4,2.2.,9 Area_ attribute

The area attribute is translated nearly in the same way as the string
attributes. If no area size is specified and also no value-clause leads to an
area size, the imolementation defined value DEP-SIZE is assuned,

(161) area-da(pd) =

J -

pg{<s-sizesmk~refer-expr (pd-block~-p(pd}, )
Szesy* ((Lad) (is-decl-area-attr(ad,nd})})>)

3 =+ pg{<s~size:mk-refer-expr (rd, (Up} {is-def-area-size(p,pd} & -~is-Qep(%})})>)
T «= pg{<s~size:mk-const {DEF~SIZE) ™)
Ref.z mk-refer-expr #4-29 (106)

pd-block-p 4-29(107)
nk~const 4-B7(341)

Note: DEF-SIZE is an implerentation defined object satisfying the predicate
ig-c-integer,
(162) is~decl-area-attr(ad,pd) =

ad ¢ s~attr-ds(pd) & is-c-aréa~at£ribute-aa(t) 4 ~is~feggegyead(t)

(163) is-def-area-size(o,od) =
q =
D = 53%S3*((La)
{Fad,n) (ad & s-attr-ds({pd) A& is-c-value-clausersad(t} & g = sp*s,rad &
ig-c~area-attributeesqg(t} & testy))
T -+ F

yhere: :
test; = (is-Qes5*Sz9S53q(t) ~= T}

40 4, THIZ TRANSLATOR



TBY LAB VIENNA TR 25.097

30 June 1969 TRANSLATTON OF PL/T INTO ABSTRACT SYNTAX

4,2,2,10 Label attribute

{1614)

{165)

{166)

If a‘label variable is declared without a restricting label constant list, or
if it is a parameter descriotor, the corresponding data attribute in the abstract
program is just the elementary object LABEL. Otherwise, the restricting label
constant list is inserted. '

label-da{pnd) =
(3ad) (is-label-attr-p(ad,pd) & is-@eszead(t))} v is-Res-block-p(pd) =+ LABEL

slength *labe], (1)
T =+ up{<s-label~list: LIST mk-~id~ref{spelabl,)>)

h=1

where:
labl, = szcsaO({bad)(is-label-att;~p{ad,pd}})

Ref.: mk-jid~ref 4-6(19)

is-label-attr-p{ad,pd) =

ad ¢ s-attr-ds(pd) & is-c-label~attributeead(t}

11_Zntry _decla ion

Analogously as by the function prel-decl-set-1{b) all level-one preliminary
declarations belonging to the scope of the block pointed to- by b are collected, in
section 4.2.3 by the function prei- descr-list{p) all level-one preliminary
descriptors belonging to the entry attribute (or allocate statement) pointed to by
p are collected. These prelimipary descriotors have a very similar form to the
nreliminary declarations, so that they are handled by most of the funct;ons
defined in section 4.2.2 as wvell.

The translation of an entry declaration mainly consists of describing the
parameter descriptors which are constructed from the list of level-one preliminary
descriptors of the entry attribute (if there is one) similar to the construction
of declarations.

A return.type from an entry declaration without returns attribute is taken from
the entry point for which the entry is declared. If also here a returns attribute
is missing, default attributes from the entry name are derived. 1In all cases
objects similarly to preliminary declarations are constructed as a basis for the
translation.

The body name component of an entry declaration is ‘the abstract repfeéentation

of the first entry name of the procedure for which the entry is declared Tt
5@rves as a connectlon to the body to which the entry belongs. .

pk-entry-decl{pd) =
o [<s-scopeiscope-attr {pd} >, {s~descr-list:mk-descr-list (pd}>,.

{s«ret«type:mk-~ret-type({pd)>,<s-body:mk-body~-narme(pd) >,
<s~reducible:mk-red {pd) >)

Ref.z scope~-attr 4-26{93)
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{167y mk~descr-list(pd) =
is~BXTescope-attr(pd} & s-block-p(pd) # I v is~-data-typestype~attr{pd) --
mk-descr-list-1{pd)
T -+ mk~descr~l1ist-2{pd)
Ref.z scope-attr 4-26{93)
is-data-type 4-24(38)
tyoe-attr 4-24(87)
{168} mk-descr~list-1(pd} =
~({3ad) (ad ¢ s-attr-dsfpd) & is-c-ENTRYes,sad{t}) & -~is-fesyrad(t)} -- *
length tprel,)

T -+ LIST nmk~descr-iselem{n,prel,)
n=A

where:
prel, = prel-descr-listeentry~attr-p (pd)

Ref.: prel-descr-list 4-56{222)

{169} entry-attr-p(pd) =

{Lad) (ad ¢ s-attr-ds(pd) & is-c-ENTRYIes;ead(t))

{170} nmk-descr-1(pd) =
is-*{pd) ~= %

T -+ mk~descr (??,pd}

{171} mk~descr-list~2{pd) =
~{3ad) {ad ¢ s-attr-ds(pd} & is~c~-ENTRYss;e*ad(t) & -~is~Qeszsad(t)) -=
slength (par)
%Sir mk~descr {Sp*DAT, , *}
slength{var,) = siength-sz-sz(entl) -
slangth{par,)

‘.IST mk-descr(sp*par,,elen{n,prel-descr-list(ent,}})
naA

vhere:
ent; = entry-attr-p(pd)
pary = Sa*mk~par-psentry-p(pd}

Ref,: prel-descr-list 4-56 {222}
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{172} mk-descr(p,pd) =
is-*{pd) -= mk-descr(Q,prel-decl(p))

T -

po {€s-stg-cl:stg-class—-attr{pd) >, {s-aggr:mk-descr-aggr{pd,bdp-list(pd})>,

<s-connected:conn-opt {(pd) >)
forsis~0(p) v is-c-identifierep(t}

Ref,: prel-decl 4-9({30j
stg~class—attr 4-27({98)
bdp-list U4-28{102)
conn-opt 4-27 (95}

{173} entry-p{pd) =
{Lp} {is~entry-cont(p) A& pd = prel-decl{p}
Ref, : is~entry~cont G&-171{40)
orel-decl 4-9(30}
(174} mk~var-p{p} =

3 -+ 54¢{{Lo) {is-c-proceduraeeq{t) & sSze0 => p})

T -+ 5a2¢({LY) {(is-c-entryea{t] A s,*0 => D))

{175) mwk-descr-aggr{pd,bdpl) =
is=<>({bdpl} -+ nmk-descr-non-array (pd}
T -
pn(<s—1bﬁ:descr-ext(pd,s-lbd-head{bdply)ﬁ,

<s-ubd:descr-ext {pd,s-ubdehead (bdpl}} >,
¢s-elem:mk-descr-aggr {pd,tail {hdpl}} >}

{176} descr-ext{rd,expr) =

is-*{expr) v is-Qes5-p{pd} & is-CTLestg-class-attr(pd) &
~is-sg-intg-const (expr) ==

*

is-sg~intg-const {expr} ~= sgne=s-opr{exnvr} . sel, (expr)

where:
gely = {=is-Qes-opr{expr) --= S-¥es-o0D,
T == 35=%)

forsis-expr{expr)

Ref.: stg-class-attr 4-27{98)
is-zg~intg-const 4-29({10M
sgn 4-89 (350
is-expr 5-17(151)
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Note: . Since the extents are computed by functions valid only for non entry
variables a special test for the necessary restrictions is to be nade.
{177} mk-descr-non-array(pd) =
length-spec-list{pd)
is-STRUCT+da-attr (pd) -- LIST pg(<s-aggr:mk-descr-aggr{pd, , bdp-list{pd,}))>)
n=4 .

T -+ mk~descr-scalar (pd}

vhere:
pdy = elem{n,succ~list (pd)}

Ref.: da-attr 4-32(117)
bdo-list 4=-28(102)
succ~list 4-30({112)
{178) mk~descr-scalar(pd} =

pg {<s~da:mk~descr~da (pd) >, <s-den=z:dens-attr (pd} >)
Ref.: dens-attr 4-27(98)

(179} mk-descr-da(pd) =

is~-STRING{da,} -- descr-string-da {pd)

is~ARFA(da,} -+ descr~area-da (pd)

i=s-LABEL(da,} =+ LABEL

is~07PSET(da,) & is-Qes-p(pd} &

{3p) (is-c-referencesp(t) & offset-attr-o{pd) => p &
bl; = s-block~pedecl-ref (bl,,p}} ~-»
QrrsIT .

T ~-= mk-da (pd)

where:
b, = s-block-p{pd)}
da; = da-attr {pd)
Ref, : offset-attr+p 4-33(122)

decl-ref U-84(326)
mk-da 4-31{118)
da-attr 4~32¢(117)

Note: B3 reference to an area of an offset returns attribute of an entry point is
not overtaken to the entry declaration with missing returns attribute, when
the area is not declared in the outer block.
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{1R0)

{181}

(182)

{(183)

descr-string-da {pd) =
w{str,;<s-length;descr-ext(nd, s~length(stry)) >}

where:
stry, = string-da{pd)

ref,: string~-da 4-35{139%)

descr~area-da (pd} =

Mg (<s5~size:descr-ext{pd,s-sizeearea~da (pd}}>)
Bef.: area—da 4-30 ({161

mk-ret-type{pd) =
is-FXTERNALescope-attr {pd} & s-bleck-p(pd) # I v is-PROP-VARetype-attr (pd} -~--
mk-ret-type-1{pd}
={3ad) tad ¢ s-attr-ds{pd} & is+~c~-RETURNSes,ad{t}} --

s~ret-types {mk~id-1{entry~p(pd))) es-entry~-pte (mk-body-name(pd}) emk~body-pte
s-block=-p{pd} .

T ~-= mk-ret-type-2(pd)
Refa.: scope=-attr 4-26(93)
tyne-attr 4-24(B87)
nk-id-1 4=90(353)
mk-bhady-pt #-5(15)
nk~ret-type-1({pd) =
~(32d) (ad ¢ s-attr-ds(pd} & is-c-ARTORNSes,?ad(t}} -~ mk-descr-scalar (pd,)
T -+ pk-ret-type-2 (od)

where:
pd; = p(pd:<s-attr-ds:default ({} ,s~block-p(pd},def-nameslastes-id-1list (pd)}>}

Ref.: default #-19(69)
def-name 4-10(34)
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{18W) mk~ret-type-2(pd) =

is-ENTRYeda-attr{pnd,) & - .
~{3ad} {ad ¢ s-attr-ds{pd,} R iswc~-returns-attributeead{t)} =--

p{descr,;:<s-ret-typess-da:descr,>)
T =+ descr,
where:
pdy = p(nd;
<s-attr-ds:fad | is-PARAM{ad) v
{In) {(~is~0ead {t} & ad = spegaeret; (t})}>)
rety = {bad} (ad ¢ s-attr-ds{pd) & is-c-returns-attributesad{t))
descry = mk-descr-scalar {pd,)

descr, pgf<s-da:ar,>,<s-dens:aAL>}
ary = pg{<=-mode:REAL>,<s~base:;DIC>,<{s~s5cale:FLT>,{s-prec:DET~PRFC-DEC>)

Raf.: da~attr 4-32¢117)
Nnte;  DIF-PREC~DZC is an implementation defined integer value.

{135} mk-body-name{pd} =
is~-TXPescape~attr{pd} & s-block-p(pd) # T -= 0

T -+ mk-id=-1(sye5,es,eoroc~p=ent,)

where:
enty, = {Lp) (is-en*ry-cont{p) A& pd = prel~decl{p})
Fef,: scope-attr 4-26{93}

mk-id=-1 4-930{353)
oToc-p U4-4{12)
is~entry-cont 4-11{40)
opral-decl 5-9{30)
{146} mk-red {pd) =
{3ad) (ad ¢ s-attr-ds(pd) & is-c-REDUCIBLEsad{t})} =--= red,
T -+ 0

where: .
red, = (~{3ad) (ad ¢ s~attr-ds & is-c~-TRREDUCIBLEesad(t}) == =#}

4.2,2.12 Tile declaration

The computation of a file variable consists nainly of a simnle collecting of
all explicitly declared file attributes, The set of declared file attributes is
augmented by the file attributes imnlied by them ip the Interoreter.
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(187} mk-file-decl (pd) =
Mg [<{S~Scope:scone-attr(pd) >,
<s=file-attr:[fa }

{3ad) {ad ¢ s~attr-ds{pd) & is-c-file~attributeead(t) 2
fa = trans-file-attread{t)}]>,<{s-env-attr:mk-env-attresseenv—-attr-p{od}>}

Ref.: scope-attr 4-26{%3)
mk-anv-attr 4-23(82)
{188) +trans~file-attr(c-fa) =

is-c~BITSTREAM (c~fa) ==~ BST
is-c-STREZAM {c-fa} =~= CST
is-c-RECORD (c~fa) -- REC
is-c-INPUT (c-fa) -- THNP
is=-c~00TPUT {c~fa} =+ OUT
is-c-UPDATE{c~fa) -~ UPD
is-c~SEQUENTIAL (c~fa) -+ SEQ
is-c-DIRECT {c~fa) -= DIR
is~c-BUFFERED (c-fa} ~- BUF
is-c~UNBOFFERED {c~fa) -- UKB
is~c~KEYED{c~-fa} -+ KEY
is-c~-PRINT (c-fa} -+ DRT
is=~c~BACKWARDS {c~fa} =-- BAC
is~Cc~EXCLUSIVE (c~fa} —-- EIC

is-c-TRANSIENT {c-fa) == TRA

{189) env-attr-n{pd} =
3 -~ (Lad) {ad ¢ s-attr-ds{pd) & is~c-ENVIRONMENTes,=ad{t))

T == @

B s o o e s e e s e, s S i i e e s e e ok

In this section the construction of defined and based declarations from their
preliminary declarations is described. '

{190}y mk-defined~decl{pd) =
is=<>smk~init(pd) --
pg{<s—-basestrans~ref {sy=({Lad) (ad &« s-attr-ds{pd) &
is~c~DEFINEDss;#ad {t}) )} >,Cs-aggr:mk—-aggr {pd,bdp-list(pd}}>,
<s-pos:trans-opt-expr {s;*{{Lad) {ad ¢ s-attr-ds{pd} &
is~c-POSITION=s esad (t)})})>)
cont?®d
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{191}

(192)

Ref,: mk~init 4-54 {215)
trans-ref 4-83({323)
mk-aggr 4-23{85)
bdp~list 4-28(102)
trans-opt~expr 4-82(322)
mk-based~decl{rd) =
Mg {<{s~ptr:based-otr {pd)>,<s-aggri:mk-aggr (pd,bdp-list{pd)) >}
Ref.: mk-aggr 4-23{85)
bdp=-list 4-28{102)
based~ptr {pd) =
= {3Jad) {(ad € s~-attr-ds{pd) & is-c~BASEDes, ead{t) & ~is«Qles,ead(t)} -=- 0
T ~» trans-ref (s,*szebas,)

where:
bas, = {Lad) (ad € s~attr-ds({pd) & is-c-BASEDes,wad(t)}

Ref.: trans-ref 4-83(323)

4,2.2.14 Tormat labhel declaration

{193)

(194)

{195}

Format sentences are translated into declarations of format labels and do not
appear in any statement list of the abstract program. The declaration of a format
label consists of the translation of the statement condition part and of the
translation of the format list. The latter trarslation occunrs also for format
lists of get and pnt statements.

nk~format-decl (pd} =
g (<s~format-list:trans-format-list{s,* (format~attr-p{pd)))>,

<s~cond-part:trans-st-cond-part{s,e{format-attr-p{pd)}i>,
<s-ident:mk~id~1(s,*s,*s*format-attr-p{pd}) >}

Ref.: trans-st~cond-part 4-62(242)
mk~id~1 4-90 (353} :

format-attr-p{pd) =

{Lg) {is—c-format-sentenceesq{t}) & g => (Lp} (<p> = pd-seg{pd)})
Ref,: pd-seg 4-31{113)

trans~format-list (p) =

Slenath'sl° p(t)
is-c~formatlisteo(t) -~ LIST trans-format{sp*s,*p)
. n= 41

T -~= <trans-format(p}>

for: {is-c~formatlist v is-c-format-item)en{t)
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(196) trans~format{p) =
is-c~format-iterationep(t} --
pg{¢s~rep-factor:rep;>,<s~format-list:trans~format-list{sye*p)>)

T -+ p{trans-format-item{p};<s-format-type:tyoe,>}

where:
ty = s,ep(t)
repy = {is-c-integer {t,} -= mk-const({ty),

T -= trans-exnr{sz°s,ep}}
type, = (is-c-BX(t,} -=- BSPACE,
is-c-BCOLOMN {t,} -+ BCOL,
is-«c~BB{t,;} -+~ BBIT,
is-c-BP{ty} -~ BPIC,
is-I-CHAR({t,) -+ PLT,
is~-F-CHAR{t;) -+ FIX,
is~C~CHAR({t,) -~ CPLX,
is-9~-CHAR(t,} -- BIT,
is~A-CHAR{t,) -- CHAR,
is-p-CRAR{t,} -~ PIC,
is-c~COLUMN {ty) =-- COL,
is-c-LINE(t,} -= LINE,
ig-c-PAGE{t,) -= PAGE,
is~c-5KIP{t,} -~ SKIP,
is-X-CHAR(t,} =-= SPACE,
is-R~-CHAR(t;} == RENOTE)

for: {is-c~format-iteration v is-c-format-item)ep(t}

Ref.: nk-const 4-B7 {341)
trans-expr 4-81{319)

{197) trans-format-item{p} =

is-E~CHAR®s;*p{t) & is-Qes,esp{t) v is-c-PAGEes,*p(t) & —~is-Oeszep{t) -+ error
is-c-real-forsatsp{t) --=

pg {<s—-witrans—-expr{ssep) >,<s-4:d,>,{s-p~s:trans—opt-axpri{s,esyes,*p)>}
igs=-c~complex-formatep{t} --

tto {(<S-real:trans-format {s,*p)} >,<s-imag:trans-format (imag,)>)
is-c~string-formatep{t) v is-c-control-formatep{t) -+

Hp{<s~¥:trans-opt-expr {s,es,*p} >}
is-c-picture~formatep{t) -~ py(<s-picitrans-pic(sze*p(t).0}>}

is—c-remote—format-ﬁ(t)--o po{<s-ref:trans~ref {syep) >)

cont*d
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vhere:
dy = (is-c-expressionss;es,sp{t} -= trans-expr(s,es,ep},
T ~= mk~const {<0-CHAR>)}
imag, = (is~Re*s,*D{t} -+ s,*0,
T == S3°5,%D)

for:is~c-format-itemep{t}

Ref.: trans-~exor 4-81({319)
trans-opt-expr 4-82({322)
trans~pic 4-37(148)
trans-ref 4-83(323)
mk-~const 4-37{3471)

4.2.2.15 Geperic declaration

A generic declaration is a list of generic members, wvhich are computed in =z
very similar to the comoutation of an entry declaration. The main differencs
that for generic descriptors no default attributes are supplied neither by the
function prel-descr-list nor during translation,

(197} mk-generic~decl(nd} =
lg,

LIST mk-gen-memberespes,sgeneric-attr-p (pd}
n=1

where:
13, = slengthes;egeneric-attr-p{rd)
{199} generic-attr-p{pd) =

{Lad) (ad ¢ s-attr-ds(pd) & is-c-genmeric-attributeead(t))

{200} nk-gen-member (p)} =
pg {<s~entry:trans-ref (syep) >,

lg, .
¢<s-descr-list: L|ST nk~gen-descreelem(n,prel~descr-list {n}) >}
n«4

vhere:
lg, = lengtheprel~descr-list (p)

Ref.: trans-ref 4-83(323)
prel~descr-list 4-56(222)

{201) mk-gen~descr{pd) =
pp {<s~-stg~clista-class-attr {pd) >, <s-aggr:mk-gen-aggr{pd,bdp~list{pd}} >}

Ref.: stg-class-attr 4-27(98}
bdp-list 4-28{102)
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{202y mk-gen~-aggr (pd,bdpl) =
is~«<>{bdpl) -+ mk~gen-non-array (pd)

is-%shead {(bdpl}) =-- pg{<s-elem:mk-gen~aggr(pd,tail {bdpl}}>)

{203) nmk-gen-non-array(pd) =
lengthssucc-list (pd)
is~STRUCTeda-attr(pd} -~ I;Eir pp {¢s-aggr:mk-gen-aggr(pd,,bdp-list{pd.}) >
T -
Hg {<s-da:mk~gen~da (pd) >,<s-dens:
3 == {Lattr) {is-dens-attr {attr,pd})
T - 03)

where:
od, = elem{n,succ~list {pd}}

Ref.: da-attr 4-32¢(117)
bdo~list 4-28{102)
is-dens-attr 4-27{97)
succ-list 4=-30(112)
{204y mk-gen=da{pd} =

~{3Jad) {ad ¢ s-attr-ds{pd) &
~{is-c~ALIGNED v is-c-UNALIGNED v is-c-dimension~attribute)ead(t} --

*
is-ARITHMesda~-attr {pd) -+ mk-gen-arithm{pd)
is-STRINGeda-attr (pd} -+ mk~gen-string{pd)
is~AREpeda-attr {pd) -- mk-gen-area (pd}
is~-pICeda-attr {(pd) -~ pic-da(pd)

{is~LABEL v is-PTR v is-OFFSET v is-TASK v is~-EVENT v is~-ENTRY v
is-TILR®) eda~attr {pd) --

da~attr {pd}}

Ref.: da-attr 4-32{117}
pic-da 4=-37 [146)

{205) nmk-gen-arithm{pd} =
Hp {{s—mode:gen-modess-attr-ds{pd) >, {s-base:gen~-basess-attr-ds{pd} >,

<s-scale:gen-scaless-atte-ds (pd) >, <{s-spvec:gen-precsprec-p{pd}) >,
<g~gcale~figen-scale~feprec-p{pd) >

Ref.: prec~p #-34 {128)
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{206} gen-mode{ad-set} =
3 -» trans-attre{(Lad) (ad ¢ ad-set & (iS~c~REAL v is-c~CONPLEX) ead(t})) (t}

T ~= 0

{207) gen-base({ad-set) =
3 -= trans-attre({Lad) {ad ¢ ad-set & {is<c~DECIMAL v is-c-BINARY)=ad{t)}} (t)

T -= 1

{208} gen-gcale{ad-set) =
3 -» trans-attre{{Lad) {ad ¢ ad-set & (is-c-FIXED v is-c-TLOAT)ead{t)}} (&)

T -= 0

{209} trans-attr(attr) =
is~c-RIEAL{attr} -- REAL
is-c-CONPLEX (attr} -= CPLX
is~c~DECIMAL{attr) -+ DEC
is~-c-BIWARY {attr) -+ BIN
is=c-TTX¥ZD{attr} =~ FIX
is—-c=-*LOAT(attr} =~- FLT
is~c~CHARACTER (attr) == CHAR

is-c=-BIT{attr} =- BIT

{270} gen-prec{prec} =
is-Q{prec) -+ 0

T -= const-~yvaless, (prec)
Ref,: const-val 4-89 (347}

{211} gen-scale-f(prec} =
is-Q{prec} =--= 1

+is-fles,»s5, (prec) ~= const-valss;es, {prec)
Ref,: const-val 4-89(347)

{212) nmnk-gen-string{pdj =~

Mo {<s~base:gen~basge~1{od} >, <{s-varying:varying~attr {pd)>)

Ref,: varying-attr 4-36{145)
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{213} gen-base-1{nd} =
~{TJad) {is-string~attr-on{ad,nd})} -+ ¢
{is~0 v jis=-*}ec,e8,{stry,} == trans~attres; {str,)

vhere:
stry = {{vLad) {is-string-attr-v{ad,rd))) (%}

Ref.: is-string-attr-p 4-35(14hH

Note: The only string length specification which is allowed in a qenerié
descrivtor is an asterisk.
{214) mk-gen-area{pd) =

{is-2 v
is-*}sgyeg,e {{Lad) (ad ¢ s-attr-ds{nd}) & is-c-area-attributesad{t)}}} {t} --

AFEA
Note; The only area size specification which is allowed in a generic descriptor
is an asterisk.

4,2.2.16 Tnitjial attribute and_initial label

Tach scalar variable may either have exactly one initial attrihute or be
connected with a Tist of initial labels,

Initial labels are translated into objects with tvo components:

one containing the list of subscripts,

the other containing the abhstract name of the initial label.
The latter is a true translation of the concrete denotation, including

varentheses, Subscrints and jualification points, The computation of the initial
label list will fail, if there are elements with egual subscriptlists in it.
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(215)  mk-init{pd} =

{Fad) {ad ¢ s-attr-ds{pd} & is~c-initial-attributeead{t}} &
{(7v} {is-init~label-cont{p) & nd = decl-ref{block-p{p},D}} ==

eTror
q =

env-trans-init-spec(nd-block~p{pd), {Lad) {ad ¢ s-attr~ds{pd) &
is-c-initial-attributesad{t}))

(o) {is~init-label-cont{p} % pd = decl-ref(block“p(é)}p)) —

(~{3In,my{n £ m 3 n < length{tr-inl,} &

s-sleelam{n, tr-inl;} = c=-gleclomim ¢r-ini 1 -.
tr-inly)
m - <>
wheres:
tr-inl; = trans—soec-init-list {pd)
Ref.: decl~ref 4-84{326)

Block-p H-4(8)
pAd-block-p 4-29¢107}
{216y env-trans-init-snec(b,n} =
is~c-initial-callsszep(t) -+ env-trans-call-st{b,szep)
“slangth's, "p(t)

is-c~initial-itemlisteszen{t) -=  LIST env-trans-init {b,spesgen}
n=4

Ref.: env—trans-call-st 4-66(259)

{217}y env-trans-initi{b,o) =
is-c-initial-iterationen{t} ~=»
po{¢{s-Tep:env-trans-2xnr{b,sS,en} >, <s-init:

slength-s,'s, "plt)
is-c-initial-itemlistes,en{t) -- LIST env-trans-init{b,spes,es,=p)
=

T == <env=trans-init(b,s.°Dp)>>)

i§~ASTIRen{t) —= *

{is~c~initial«constant v is~c-zimple~string~constant)epi{t) -=
env-trans-~init-const (b, 0}

T == env-trans-exnr{b,n)

Ref., 1t env~-trans-exor 4-82 (3120}
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{217)

(219)

(220)

(221

env-trans—-init-constib,p) =
is-g-arithmetic-init-constantep(t) & -~is=Qesgzep(t} -~=
po {<s~operator:ADD>,ds-op-T:imk-const (6 (p(t) }15a)}>,<s-op-2:mk-constes,yep () >}

T =+ mk-constso(t}
Ref, mk-const 4-87{341)
trans-spec~init-list{pd} =

length {eally)

LIST +trans-init-labeleelem{n,coll,}
Tned

where:
coll, = collect(fp | is-init-label-cont{p) % nd = decl-ref(block-p{p}.,p}})

Qaf,: decl-ref u4-94 (326}
block~p 4-4(8)

trans-init-label {p} =

Hp {<s=id;mk-id-1{p}>,<{s~slis~sletrans-ref (p)>)
for:is-c-basic-teterence=v(t)

Ref.: mk-id-1 4-97{353)
trans~ref 4-83({323)

is-init-~label-cont (o) =

(is-entry-cont v is-lahel-cont) {p} & =ig-<>es-sletrans-ref(n)
for:is—-c~basic~referenceep(t)

Ref,: is~entry-cont 4-11(40)
is~label~cont 4-«11(38)
trans-ref 34-83(323)

4,2,3 DPAGAMETER DESCRIPTORS AND ALLOCATE ITEMS

host of the functions in section 4.2.2 for declarations are applicable and
useful! for parameter descriptors and allocate items as well, 0Only two functions
{pd~block-p and succ-1list} need a case distinction for their inclusion.

This is possible if analogously to the preliminary declarations Ppreliminary
descriptors" are constructed for the parameter descriptors and allocate items,
which have a very similar form to the preliminary declarations.

This section defines all those functions necessary for the *ranslation of
narametar descriptors and allocate items, which are analogous to the functions
defined in section #4.2,1 for declarations. TFor the construction of the
declaration part of a block one needs the set of all level-one preliminary
declarationrs belonging to that block, defined by the function prel-decl-set-1.
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Analogously for the translatiorn of an entry attribute, a generic member or -an
aliocate statement, one needs the list of all level-one preliminary descriptors
belonging to that entry attribute, gemeric member or allocate statement, defined
by the function prel-descr-list.,

Por the computatior of the attribute descriptor set of an entry descriptor
descriptor default attributes have been considered analogously to the computation

of all other defaults. Generic menmrbers and allocate items are not supported by
default sentences,

(222) prel-descr-~list{p} =
~{3n} {is~invalid-descr-1neelen{n,descr-p~list{p})}) &
—={3n,ad) {ad e s—-attr~dseprel-descreelen{n,descr-p-list(p}} =&
is-~c~like~attributeecad {t)} -- ‘
lg,

LIST vprel-descreelem{n,descr-p-list-1{p})
n=

vhere:
1g,s = lengthedescr-p-list~1{p)

for: (is-c-entry-pame—atribate v is-c-generic-element v
is-c-allocate-statenent) =p{t)
{223} descr-p-list-1{p} =
collect{(g | g ¢ elen-setedescr-p~list(p} & descr~1n{g) = +1}}

for: {is-c~entry-pame—~attribute v is-c-generic-element v
is-c-allocate~-statement)=p{t)

Ref.: elam-set 4-~3B(152)

(22&} descr-p-list{p} =
is~c-ENTRYes; ep{t) -- entry-descr-p-list{<>,sz®s,°p}
is=c-referencess ep{t} -= entry~descr-p-list{<>,s,°p}
slength s,-p(t)
is-c-allocate~-statementep{t} --= Ei?g' Sn*S38D
{225} entry~descr-p~list [p~list,p} =
is-Q=p{t} -+ p-list

T == entry*descr-p-list(p—list‘(si-p>;53o$2-p)
forzis~c-descriptorlistep({t)

Note: Since parameter descriptors may be completely missing in a concrete
program, the concrete syntax has to describe the parameter descriptor list
‘recursively ihstead of using the list notation. "Therefore the function
- entry~-descr~p~1list has to collect the pointers to parameter descriptors
into a proper-list., =~ S e ' ' :
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{226) prel-descr{p}. =
ié-ﬂ-p(t) B
is~c~-descriptorsp(t} & (39} (3 => p & is-c-entry-name-attributesq(t)) -=
pu(<s*p:p>,<s-attrwds:descr-def(decl-descr~attr{p},hlﬁckwp(p))>)
is~c~descriptorep(t} & (3g) (¢ => p & is-c-generic-attributeeq{t)) =+
- pof{€s-prp>,<s~attr-ds:decl-descr-attr {p) >}’
is~c-controlled-allocate-itemsp(t) —=

pa{€<s~id-list:mk-al-id-1list {p)>,<s-p:p>,
¢s-attr-ds:{ad | is-al~attr-of{p,ad}}>)

is+~c-based-allocate-itemsp(t) -= p
for:z (is-c~descriptor v is-c~controlled-allocate-item v
is-c-based-allocate-item)=p (t)
Ref.: block-p 4-4 (8}
{227} deqcr—def(ad-set h) = i o
b=1Iw {ap}(p € descrlptorwdefaults{h) & 1s-c-SYSTEH-p(t)) -+ def,

T == descr-def {ad-set v def,,block-p(b))

vbere:
def; = def-extension{ad-set,descriptor-defaults(b))

Ref.: block-p 4-4(8}
def-exten51on 4-19(70;
(228) deécriptor-defaults{b) =
{g 1
{(Ip} (b => p & is-local-~te(b,p) & ’
{is~- c-default—opt10n-1-p(t) & Sqep => q v 1s-c-default-qpecap(t) &

(3r) {S4*p => T & is-c~CESCRIPTORSer{t)) & szep => g} &
is—default-attr{qg))}

Ref.: is-local-to #4-4 {10}
is-default-attr 4-20(76)

{229} decl-descr=-attr(p) =

fad { is-descr-attr—of(p,ad} v is~descr-dens{p,ad)}

for:is-c-descriptorep(t)
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{230} is~descr-attr-of{p,ad) =
is-c-attributesad(t} & (3n) {3d = Sp*sSa.ep} v is-c-~dimension-attributee~ad{t} &

ad = saep v {3g) (is-descr~succ-of {p,q)} & is~STRUCT {ad} v
{(3g) {(is-descr-succ-of{7,p}} & is~S5U0CC{ad} v is-PARAM(ad)

fors:is-c~descriptorep (t}

(231} is-descr-dens(p,ad) . =
3 ~= ad = {Lg) {{(is~c~ALIGNED v is~c-UNALIGNED)sq(t) & is-descr-attr-of{n,q))
3 --» is—-descr~-dens{{bg) {is-descr-succ-of (p,qa})},ad)

T == F

for:is~c~descriptoren(t)

{232) is—descr~sucd-of(p,q)
{3r,p-list} {p-list = descr-p-list{r) & is~descrvsﬁbel-cf(p,g,p—list) &
~{3p~1} (is—descr-subel-of (p,p-1,p-1list}) & is-descr-subel—of(p-lfq,p-list)))

for:(is-c~descriptor v is-c~controlled-allocate-item v
is~c~based-~allocate-itenm)=p{t), (is~-c~descriptor v
is-c-controlled-allocate-iter v is-c-~based-allocate-item)=qg(t)

{233) is-descr=subel-of{p,3,p-list} =
{(3n,m) (p = elem(n,p-list) & g = elem(n,p-list) &8 n < m &

1 € descr~1ln{p} < descr-ln{g) &
~(3k) {n < k¥ < mn & descr-lnseler(k,p-list) < descr-lu{p})))

for:(is-c descriptor v is-c-controlled-allocate-item v
is~c-based-allocate~item)ep(t), {(is~c-descriptor v
is-c~contrglled-allocate-item v 15*c—based*allocate~1tem)-u(t)

{234y descr-1ln{(p) =
is-Qeg,ep(t) v is-c~based-allocate-itemep(t) -- =1

T -+ const-valesgep{t)

for: {is~c-descriptor v is-c-controlled-allocate-item v
is-c-based-allocate-itenm) »p (t}

Ref.: const-val U4~B9(3u47)

{235y is-invalid-descr-1ln{p) =

descr~1n{p) # *1 & -{37) (is~descr-succ—-of {a,p}}
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{238 iz-dl=-attrc-nf(p,ad} =
ig~c-attributerad(t) & (3In} {ad = sSpe*s.*p} v is-c-dipmension-attributes=adft) &

ad = saen ¥ {37} {is-descr-succ-of{p,q)) & is-STRUCT(ad) w
4"(Hj)(is¥déSCr—suCC*of{q,p})'E'is-SUCG{ad)-_ o ' :

forsis~c~controlled-allocate-itenro (L)

{237)'" mk-al-id-list(p) =

lg,
L!%I“~mk¥id=1(sio(elem(ﬁ[alhéuchIist(p))))
e .

where:
134y = lengthsal-succ=list {pd)

for:is-c-based-allocate-itéemsn (L)
Ref.: mk-id-1 4~90(353)

{238y al-succ-list{p) =

{Useq) {is~1list {seq) & last{seq) = p & descr-lnshead(seq) = +1 A
length (seqi-4
Et is-descr-succ-of{elem(n,seq},elen{n + 1,seq)}}
n=1

The translation of statements is in general a simple one to one mapping nf the
abstract representation of the concrete statement texts intn the corresponding
abstract objects of the abstract syntax,

Anticirated is the translation of the label~ and condition prefixes. The
translation of proper statements is performed in the following sections:

{1} blocks and groups

{2) flow of control statements

{3 storage manipulating statenents

(u) condition and attention handling statements
{5 input and output statements
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{239} trans-st{p) =
‘ismec~declaration=-sentenceep (t) -

po(<s—cond~par£}empty—cond—p£>;<s~1abel-list:trans-label-liétfﬁlop)>,
{s~stes-prop-stiNOLL>)

T ==
Hp (€s~cond-part:trans~st-cond-patct{sqep} >,
<s-label-list:trans-label-list{sz=p)>,{s-prop-st: trans*nrop-st(saon)>)

for: {(is-c-declaration-sentence v is-c-statement v is-c-end-clause)sn(t)

Ref.: trans~label-list 4-64 (250)
trans~st-cond~part 4-62(242)

Note: Declaration sentences are translated into labeled nullfstatements.'

{240} empty-cend-pt =

Hog {{s—on:<>>,<s-no:<>>)
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(241}

trans~-prop-sti{p} =

is-c~begin~blockep{t} -~ trans-block{p} -
is-c~groupep(t} ~- trans-group(p)
is-c~if-clausess,*p{t) -~ trans-if-st{p)

is-c~goto~statementepit} —-- tranS*goto—st(p}*

igs-c-call-statementsp(t} - env-trans-Callfs%}blbck-p(p};py-

is-Cfreturn-statement-p{t} - trans-returh~st(p)

is—c~incorporate-statementep(t) -- tfans%incotpbrate-st(p} ;

is-c-fetch-statementep(t) -+ trans-fetch-st (p)
is-c~release~statementsp{t) -+ trans-release-st{p)
is-c~wait-statementep{t) -~ trans-wait-st{p)

i;*c*délay;sfatemehﬁbp{i}f“}“trﬁhs-gelg?*stiﬁ)

‘is=c-exif-statenentep(t) == Ho (<S~StIEXIT)

is~c-stop~statementep(t) =-+ pg{<s-st:STOP>)
is-c-~assignment-statementep(t} ~= trans-assign-st{p)

is-c-allocate-statementep(t) -+ trans-allocate-st(p)

i&-c-free-statementep (£} - trans-free-st (b)

is-c~on-statementep(t} -+ trans-on-st(p}
is-c~revert-statementep(t) -+ trans-revert-st (o)
is-c~signal-statementep (t) -+ trans-signal-st (p)
is-c~access-statementep(t) ~-- trans-access~st (p)
is-c-enable~statenmentep(t) - trans-enable;st(p)
is-c-~disable-statementsp(t} -- trans-disable-st(u)
is~-c~open-statementesp(t} -= trans-open-st (p}
is—c-closefgtgﬁemgntfp(t{ ff:ﬁ;ansfglqsejst(p? -
is~c—5treaM*io*étatementOP(t) -= trans-stream-io~st (p}
is~c-record-io-statementsp{t} -- trans-fécard*iobst(pf

is-c~display~statementep(t) -+ trans-display-st (p)

is-c-null-statementep(t) v is-c~ENDep(t} -- p,(<s=-stiNOLL>}

Ref.: trans-block’ 4-65(251)

trans-group 4-65(252)
trans-if-st 4-66 (256}
trans~goto~-st 4~66(258)
env-trans-call-st 4-66(259)
block-p 4-4 (B)

trans-return-st 4~67(265)
trans-incorporate-st 4-67(266)
trans—fetch-st 4-68 (268}
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trans~release-st 4-08(269)
trans~wait-st H4-68(270)
trans—delay-st 4~68(271)
trans~assign-st 4-63{272)
trans—allocate~-st u4-69(274)
trans~free~st 4-7171(281)
trans-on~st 4-72(286)
trans-revert~st 4-~72{288)
trans-signal-st 4-72(289)
trans-access-st 04-74({293)
trans—enable~st U-7T4 (294}
trans—~disable-st 4~-74 ({299}
trans—open-st u~-77({306)
trans-close~st 4-78(308)
trans~strean-io~st 4-78(309)
trans-record-io-st 4-80({315)
trans-display-st 4-80(316)

4.3.1 STATEMENT PREFIXES

{242)

(243)

{2414)

62

4.

Condition prefixes are translated imto objects containinrg liste of the enabled
or disabled conditions and of lists of the references to he checked. The
exparsion of references to be checked to all scalar cr array components of the
creferenced itemr is made by the Intergreter.

trans~st-cond-part{p} =
is=-c~begin~blockssy*qg, (t) ~- empty~-cond-pt
={3g) {(r => q & {is-c-check-condition v is-c-no-~check-condition)sa{t)} -~

traps-cond-part (p)

where:
gy = {LG) (P = Sp*d ¥ P = Szeq)

for: (is-c-prefixlist v is-Q)sp{t)
Ref.: emcty~cond=-pt 4~-60(240)

trans~cond~-part{p} =

pu((s-on:mk-on—prefulisttp,1)),(s-no:uk—no-pref-list(p,T))}
for: {is—c-prefixlist v is-f)ep{t}

rk-on-pref-list{p,n} =
is—Q-sn-p(tf - >

T -+ mk-cn-pref-list-1{s;esp*p, 1} "Mk~cn-pref-list{p,n + 1)

for: {is-c~prefixlist v is-0Q) ep(t)
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(245)

(246

{247)

(248)

mk-on-pref-list-1{p,n} =
is-flespep(t) == <>
(is-c~no-prefix v is-c-no-check-condition)sespep(t) =--
mk-on-pref-list-1{p,n + 1)
is-c—prefix-sn¥p(t) -— <mk‘préf(sﬁ-p(t)))‘mk-on-pref—list-1(p,n + 1)
T ~=~ <mk-check-cond{sye*spep}>“mk~on-pref-list-1{p,n + 1}

wvhere:
lg; = slengthes,espep{t)

for: {is~c—~prefix-element v is-Q)ep{t)

ek-pref {pref} =
is—c~CORVERSION {pref) v is-c-NOCONVERSION (pref) --= CORY
ig-c~FIXEDOVERPLOW({pref) v is-c~NOPIIEDOVERPLOW(pref) -- FOFL
is-c+~OVERYLO¥W (pref) v is-c-NOOVERTLOW (pref) -- OFL
is-c-5IZE(pref) v is-c—-NOSTZED(pref) --= SIZE
is-e~STRINGSIZE (pref) v is-c-NOSTRINGSIZE{pref} -- 3STRZ
is-c-5STRINGRANGE{pref) v is-c-NOSTRINGRANGE(pref)} -- STRG
is-c-SURSCRIPTRANGE(pref) v is-c-NOSUBSCRIPTRANGE(pref) -- SUBRG
{s~c-UNDERFLOVW (pref) v iS-c-NOUNDERFLOW (pref) -=- UFL

is-c~ZERODIVIDE (pref} v is-c-NOZERODIVIDE(pref) ~- ZBIV
for: ({is-c-prefix v is-c-no-prefix) (pref)
nk~check-cond (p} =.

slength P(t)

po (¢s—ref-list: [IST trans-ref(sp*p)>,<s-cond:CHECK>}
n=A

for:is-c-unsubscripted-referencesp(t)
Ref.: trans-ref 4-83(323)

mk-no-pref-list {p,n) =
is~Qegspep(t) -= O

T ~» mk-no-pref-list-1{sze*sp*o,1) " mk-no-pref-list({p,n + 1)

for: {is~c-prefizlist v is-Q}ep{t)
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{249} mk-no-~pref-list-1{p,n) =
is~Qe=spep(t) == O
{is-c~prefix v 1s-c-check-condition)sspep{t) -+ mk-po-pref-list-i{p,n + 1)
is~c~no-prefixespep(t} -- <mk-pref(sn-p(t}})fmk‘no—prefflist—1(p,n + 1)
T - <mk-check~cond($3-sn-p))”mk“no-pref~1ist-1(p,n + 1)

where:
1g, = slengthesaespepit)

for:z (is~c-prefix—element v is-(Q)jep(t)

{250) +trans-label-list({p) =

Slength‘pﬂ‘.)
LIST nk-id-ref(siesn*D)
n=1

for:is-c-basic-refersnceép (t¥

Ref.: mk—id-ref 4-6{19)

4.3,2 BLOCK AWD GROUPS

A begin block is strauctured very similarly to a procedure body, but it differs
from i+ in the fact that it is a special case of a statement, i.e. generally an
element of a statement list, A simple group, i.e. a group without jteration
specificatinn is translated into a statement list, since the 'DO' and *END! have

in this case only a parentheses function.

{251} trans-block(h) =

Hg {¢s-decl-ptimk-decl-nart (b} >,<s-body-pt:mk-~hody-pt{b) >,
<g-cond-part:trans-cond-part {sz;* {{Up) {b = sa*p}}) >,
<z=-st~list:mk~st-1list {b) >, <s-reorder:mk~reorder (b} >}

Ref.: mk~decl-part 4-8(27)
mk-body~ot 4-5(15)
trans-cond-part 4-62{243)
mk-~st—-list 4~7{22)
mk—reorder 4-7{24)
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{252} 'trans—gtoup(p) = o
is~c-simple-groupep{t) -+ mk-st-list{p)
is=c-WHILEes,os5,0p (L) -=
pp ({s-vhile~expr:trans-expr (ss*szep) >, <{s~do-list:ak~-st-1list {p}>}
T —-»

slength s, plt)

pu(<s-contr-var:trans-ref(siip)>,<s-spec-list: LIST +trans-spec(sp®sasp}>,
M=
<{s~do-list:mk-st-list (p)>}

for:is-c-groupsp{t)

Ref.: nk-st-1list 4-7(22)
trans-expr 4-81(3119)
trans-ref 4-83(323)
trans-snec 4-65(253)
{253) trans-spec(p} =
pg ({s~init-expr:trans-expr({s,=p) »,<s-by-expr:mk-by-expr (ssp} >,
<s-to-expr:Ak-to-expr (s,*p) >, <s-while-expr:trans-opt~expr {S;*p} >}

forzis-c-specificationsp(t}

Ref.: trans~-expr 4-81(319)
trans-~opt—expr 4-82{322)
{254) wmk-by-expr(p) =
is-c-BYas,e*p(t} -+ trans-expr (s;+*p)
T =+ trans-opt-expr (s;*sSa*p)
Ref.: trans-expr 4-81(319)
trans-opt-expr #-~82(322)
{255) mk—-to-expr{p} =
is-c~TOssy®sp{t) ~= trans-expr(Sy*p)
T -+ trans-opt-eXpr (Sz*Sa*p)

Ref.,: trans-axpr u-é1(319)
trans-opt-expr U4-82(322)

4,3.3 FLOR OF CONTROL STATEMENTS

This section defines the translation of the if-, goto-, call-, return-,
incorporate-, fetch-, release-, wait- and delay statement.

Since the translation of the call statement is used also for the initial call
in the initial attribute, which might be translated in another block than that of
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its occurrence for the call statement its block pointer is used. The call options
list is *ranslated using the method for translation of option lists described for
input and output statements.

{256) trans-if-st(p} =
pn(<s—5t:T?>,<s~expritrans-expr(saisl-p}>,<s-then~st:trans-st(s,-p)>,
{s-nlse-st:trans-else-st (s,*D}>)

for: {is-c~if-statement v is-c-balanced-statement) ep(t}

Ref.: trans-exopr 4-81{3119)
trans—st 4-60{239)

(257) trans-else-st{n) =
is=Qen(t) -~
pg{<s-cond-part:empty-cond-pt>,<s-label-1ist:<>>,<¢s-stes-prop-st:NOLL>)

T ~= trans-st o)
for: (is-c-statement v is-0) sp{t}

Ref.: ennty-cond-pt U-560(249)
trans-st 4-50({239}

{258) trans-goto-st(p} =

o {<5-s5t:70T0>,<s-ref;trans-ref (s3ep}) >}
for:is~c=gota-statamanten {t)
ref.: trans-ref 8-83(323)
(259) env-trans-call-st{b,n} =
pp (€5-5t:CRLL>,<s-entry:mk-call-ref({b,spep) >, <s-arg-listsmk-arg-list{b,szep}>,
{s-pa-option:trans-pa-ont{s;%p) >}

for:(is=c-call-statement v is-c-initial-call}e=p(t)

{267}  nmk-call-ref(b,n) =
is~<>eg-apeenv~-trans-ref {(b,p) ~+ env~trans-ref(b,p}

T ~= &{env-trans-—ef(b,n);lastes-an)
fariis~c-teferencesp(t)

Raf.: env-trans-raf 4-33{324)
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{261} mk-arg-list{b,p} =
is-<>es~apesenv-trans~raf{b,p} -+ <>

T -= lastes-apeenv-trans-ref (b, p}
forzis-c-referencesp(t)
Ref,: env-~trans-ref 4-83{324)

(262} trans-pa-opt(p) =
is-ep{t}) -= 0
is-pa~opteinsert-asteretrans-optionslist{pd} --

insert-asteretrans-optionslist(p)
for:is-c-call-optionslistep (t)

Ref.: is-pa—-opt 5-11{97)
trans-optionslist 4-75{200)

{(263) insert-aster{pa-opt) =
pg {(<s-task:insert-aster~tes~task(pa-opt}>,

<s-event:insert-aster- 1-s-event(pa opt)) (s-prl s~ur1{na-opt}))

Note: This funct1on inserts into an 1ncomp1ete pa- optlon aster1sks as task and
event components if they are Q.

{264} insert-aster-7{x} =
is~Q{x} ~= *

T -= x

{265) trans-return-st{os} =

pp (¢s~st: RETURN> ,<s-exnritrans-opt-expr({szes;*p)>)
for:is-c-return-statementep (%t}
Ref.: trans-opt-expr 4-82(322)

{266) +trans~incorporate-st(p} =

ug {<s—s5t:INCORPORATE>,(s-text:trans-incoroorate~spec{ssyen{t}}>)
fortis-c-incorporate-statenentep(t)

{267) trans-incorporate-spec{x) =
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Note: This function is implementation defined,

(269) trans~fetch-st{p) =
slength-s, plt)
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Mo [<S-st:FETCH>,<s-entry-list: LIST env-trans-ref(block-p(p},Sn*Sy*P)>)

neA

for:zis-c-fetch-statementsn(t)

Ref.: env-trans-ref U4-83(324)
block-p u4-4{8)

{269) trans-release-st{o) =

slength-s - p(t)

pp {<s5-st:RELEASE>,<s-entry-list: LIST env-trans-ref{block~p(p},Sn253°D}>)

n=4

for:is~c~release-statementesp(t)

Ref.: eny-trans-ref 4-831(324)
block-p 4~ (B)

{270}y trans-wait-st{p) =

slength* s,- p{¥)
Ho (<S~St:WATT>,<s-event-list: [IST trans-ref{sp®*Sa*p)>,

n=A

<s-event-number:trans-opt-exor (sy*sg*p) >}
for:is-c-wait-statementepn (t)

Ref.: trans-ref 4-83(323)
trans-opt-expr 4-82(322)

(271) trans-delay~st(p} =

pg ({5~st:DELAY>,{(s~time:trans-expr (s3*n) >}
for:is—c~ie?ay—5?z*ﬁ—wﬁ+-n{ﬂ

Ref.: trans-expr 4-81(319)

4.3.4 STORAGL MANIPOLATING STATEMENTS

The translation of theraésignment statement and the free statement is just a

one-tn-one mapping of the concrete structure into the abstract one.

In the allocate =statement the controlled allccate items are translated
principally in the sane way as declarations: Pirst the list of (level-one)
oreliminary descriptors is formed as described in section 4.2.3, then from these
opreliminary descriptors the abstract allocate items are built similarly as the

daclarations, thereby using functions defined there.
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Tt is a requirement of the language, that a controlled allocate item either
does not say anything about the structuring of its corresponding declaration {i.e.
just the level~one identifier and vossibly a dimension attribute is specified), or
the structuring and the successor identifiers have to be specified completely and
correctly. This is tested by the predicate is-eq-id-struct. After this test the
successor identifiers acre ignored by the translator.

pd preliminary descriptor of an allocate item

{272) trans-assign-st{p) =

slength*s, pit)
Po (<s-st1ASSIGN>,<s~1p: LIST .trans-ref(sp*ssep}>,<s-rp:trans-expr{sy*o}>,
n=A4 . .
<s-byname:mk-optes,ep(t)>)

for:is-c-assignment-statementep{t)

Ref,: trans~-ref 4-83(323)
trans-expr 4-81(319)

{273} nmk-opt{x) =
is-Q{x} -=- 0

T =~ T

{274) trans—allocate-st{p)} =

pg (¢s=~st:ALLOCATE>,{s~list:trans~allocate~list {p}>}
for:is—c-allocate~statementep (i)
{275). trans-allocate-lis*{m =
19y

LIST mk-allocateeelem(n,prel-descr-list (p}}
|

vhere:
13, = lengtheprel-descr-list{p)

foriis—c-allocate-statementep(t}

Ref.: prel-descr-list 4-56(222)

b, TRAE TRANSLATOR 69



TRF LAD VTIMY9a TR 25.097

TRARSLATYON NT DPL/T INTO ABSTRACT SYNTAX 30 June 1969

{276y nk-allocate(ed) =
is-c-controlled-allocate-items (s-p{pd}) {t} A
(~is=5TROCT=da-attr (pd) v - .
is~eg~id~-struct (pd,decl-ref {block~pes-p(pd},s3* {s=-p(pd}}})) ~-~
pg((s—id:head-s—id-lisf(pd)>,<s«aggr:mk-al—aggr(pd,hdp~list(pd))>)
is~c-hased~allocate-itanepd (t) ~-
ppf{<s-id:trans~-id{s;pd}>,<{s-aggr:*>,<{s~vtr:ank-ptr-ref (szspd) >,

{s~area:mk-area-ref {syepd) >)

Ref.; da~attr H-32(117)
decl-ref 4-84(326)
block-n 4-84{8)
bdp-list u~28{102)
trans-id u-90(351)
(277} mk-al=aggr{pd,bdnl} =
ig=<>{bdpl} == pk-~al-non~array (pd)

T =+ p(head{bdol) ;<s-elem:mk-al~aggr{pd,tail{hdpl})>)

(278) nk~al-non-array (nd} =
lengthssuce-list (pd)
is~STRUCTeda-attr {od) = LIST wupt<s~aqggr:mk~al-aggr({succ,;,bdpl{succ,})>}
n= 4
T -= mk-al-scalar (pd}

where:
succy = elen{n,succ~li=t{od)}

Ref.: da~-attr 4-32{117
succ-list 4-30({112}
{279} nk~al-scalar(pd} =
is-STRINGsda-attr{pd} -+ pgy{<s-daistring-da{pd)>,<s-init:imk-init{pd)>)
is-AREAeda-attr {pd) -+ pg{<s-da:area-da(pd)>,<s-init:mk-init{pd)>)
T =+ po{<s~dazQ>,<{s-init2<{>>}
Ref.: da-attr 4-32(117
string-da 4-35{139)

mk-init 4~-54({215)
area~-da 4-~4J(161)
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(280)

(2813

{282}

(283}

(284)

is- en-ld-struct(pd 1, pd 2) =

S“ld llst(pd 1) = s—1d 11%t(pd—2) &
lengthesucc-list (pd~1) = lengthesucc-list{pd-2} &
lemath » guec-list (pdt}
Et is-eg-id~struct({elem{n,succ-list {pd-1}),elem{n,succ-list(pd-2}}}
=4 i

Ref.: suce-list W-30(112)

Note: Tf pd has no successors, the fﬁnction succ-~list{pd) yields <> by its
definition. Therefore the recursive definition of is-eg-id-struct comes
trivially to an end. .

mk—pfr~fef{p)-= G

is~c=SETes;ep {t) == trans-ref(qgon)
is-c-SETes,egsep {t} --» trans-ref(s,os,-p)

T -= 0
Ref.: trans-ref 4-B83(323)

mk—area-ref(p) =
is—c-INes;s34ep(t}) =+ trans-ref{ssesgep)
-c~INes;ep(t) -= trans-ref(s;ep)
T -= 0
Ref.: trans-ref 4-83{323)
trans—-free-st{p} =
slengthrs, plt)

pg {€¢5~st;FREE»,<s-list: LI|ST trans-free{sp®sa*p}>)
nax

for:zis-c—free~statementep(t)

trans-free(p} =

g {<s-ref:mk-free~ref {s,¢p,block-p(p}) >,{s-area:trans-opt-expr {s)*sy*p)>)
for:is-c-referencesp (t}

Ref.: block-p 4-4(8) t
trans-opt-expr uU- 82(322)

Note: The function trans-opt-ezpr, designed for optional expressions, translates
as special case also optional references, yvielding either @ or the
translated reference,
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{245) nmk~-free-ref(o,b) =
ig-0Oesywszen{t) & is-T+syeszen(t} & lengthes-id-listedecl-ref(h,n} = 1 -~

env-trans-ref (b, p}
for:is-c-reference+p(l)

Ref,: decl~ref 4-34(326)
env-trans-ref 4-33(324}

4.3.5 CONDITION HANDLING STATEMENTS

The on-, revert and signal statements contain a condition specification which
is to he translated into an object satisfying the predicate is-cond.

In the on-statement the on unit has to be tested to have no labels and not to
be a group, Teturn statement or on~-statement.
{286} trans-on-st(p} =
Mo ({s~5t:0¥>,{s~cond:trans-cond {(sz*n} >, <{s-snap:mk-optes,*p(t} >,
<s-~on-unit:trans-on-unit (s,en}>) k
for:is~-c-on-statementep(t)

Ref.: mk-~opt 4-69{273)

{287) trams-on-unit{p) =
is-c=-SYSTREMes,*n{t) == SYSTEM
is~Qeszep(t) &
«{is~c-groupes,en{t) v is~c-return-statementes,ep(t} v
is~c~on-statementesyen{t}) -—
trans-st {p}

Paf.: traps—-st 4-60(239)

{2798) trans-revert-st{p) =

Hg {€5~s5t:zREVERT>,<s-cond:trans-cond {S3*p) >)
for:is-c-revert-statementsp{t)

{(2R9} trans-signal-st{p) =

pp {<s~st:5IGNAL>,<s-cond:trans~cond (spen) >}

for:is-c~signal-statementep{t)
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{290) +trams-cond(p} =
is-c—prefix-p(éf:-J'QQ#éféfiﬂftf}f&::”rs-
is=c-check-conditionep(t) -- mk*check*cond(s,-p).
is~c-AREAep(t) == AREA ' ‘
is-c-named-io-conditionep(t) -=
po{<{s-ref:env-trans-ref{s,*p,blcck-p{p)} >,<{s~cond:trans-ic-condes,p (i) >}
is-c-ERROR*p (t) == ZRROR '
is-c-FINISHep{t) == FINISH
is“c~programmer-namedwconditionOp(t),»a'ygj<s~id:trans—id(53-p)>,<5wcond:ccnn>)

is—c-attention-cdﬁditidhip(t}rii'ukJatt#qqhd(Sa5p)
for:is-c-conditionep(t)

Ref.: nk-pref 4-63{246)
nk-check~cond 4-63{247)
env~trans-ref 4-83{324)
 block-p 4=4{8) .
“trans-id 4-90 (351 -
{291) +trans-io~cond(x) =
is~-c-BEGINVOLORE {x} -~ BOV
'is<E-ENDEILE(x) -+ ENBE"TT 00
is-c-EWDPAGE {x} -= ERDP
is-c—~EINILVOLUME (x) -= EOV
is~-c-KEY({x} ~= KEY
is~c~NAME (x} == NAME
is~c—-PENDING(x} -+ PEND
is-~c~RECORLG (x)}) -= REC
is-G-TRANSMIT(x) =+ THT

iS=c~UNDEFINEGFILE (x) -~ UNDF

{2923 mk—-att-cond{p) =

stength-pft) L
Mo (€s—attn-list: LI§T mk-id-ref {spep)>,<s~Cond:zATTN>)

Ref,: nk~id-ref 4-6{19)

4y, PHE TRANSLATQR 73



TEM LAB VTEWNA TR 25,097

TRANSLATION O PL/AT TNTO ABSTRACT SYNWTAX . 30 June 1969

{293)

(294)

{295)

(296}

(297)

(298)

(299)

74 o,

trans-access-st (p} =
Ho {<S~st;ACCESS>,<{s~-cond:mk-att-cond{szesyep)}>,<{s~else:
is-SEMICes,sp(t) -= 0

T = pg{<s-st:trans-else-st (sy=s5,2p)>) >}
for:is-c-access~statementesp(t)
Ref.: trans-else-st 4<66(257)

trans-enable-st({p) =

o slangth+s,p{t)
pg (€s-st:ENABLZ>,<{s~list: [|ST mk-enable{spesy*p}>)
‘A=A S ’

for:is~c-enable-statementep(t)

mk-enpable(p} =

slength-s, 5, p(t) .
g {<s=cond: LIST nmk-att-cond{sp*sy*s,*p)>,<s-spec:ak-access-spec(sa*p) >,
n=1

<s-event:mk-event-ref (szep) >}

mk~access-~spec (p) =
3 -= trans-spec ((Lg) ({i6-c~ACCESS v is~c~ASYNC)eqg(t) & (3n) (2 = sSpep}))

T =« ACC

trans~spec(n} =
is~-c~-ACCZS5S=n(t) -= ACC

T —= ASYN

mk~event-ref {p} =
3 -~ env-trans-ref (block-0(p),Sy* (S ((Ln} (i5-c-ZVENTessespen(t))) ) ep(t))

T - @
for:is-c~referencesn{t)

Ref, 2 env-trans~-ref 4-R83(324)
block-p 4-4(8) '

trans-disable-s* (p}) =

o (<S-st:IISABLI>,<s-cond:mk-att-cond (S3*S5p)>)

forsis-c-disable-statementsn (t)

THE TRANSLATOR



IRY LAR VTTNNA T® 25,097

30 'Jand 4869 TRANSLATION OF PL/T TNTO ABSTRACT SYNTRX

4.3.6 INPUT AND OUTPUT STATEMENTS

The translation of the I/0 statements {open, close, stream-io, record-io, and
display) involves translation of the so called statement options. These are
components of the statement text which occur in unspecified order but no more than
once. The translation of the options consists of a check on multionle occurrence
vhich is followed by the translation of single options, and finally the translated
optiors {or the whole statement} is checked against the abstract syntax.

S5tatement options are not confined to I/0 staterments, e.g. the call statement,
do-svecification etc, contain them. 1TIn some instances where only two statesment

options can occur translation is done directly and does not use the function
trans-optionslist and its descendants,

{300} trans-optionslist{p) =

{(vo,,a93) {9y # 05 & is-opt-keyw(o,,D} & is- opt keyvw {gg,p) =
opt-seleo, (t) +# opt-sel-az(f)) -

uo{[Copt-selespep(t) :trans-ontion (Sped)> |
~+[is-0 v is-c~file-attribute) esp*n{t}})

for: {is-c-call-optionslist v is-c-open-optionglist v is-c-close-optionslist v
is-c-stream-optionslist v is-c-record-optionslist)sp(t}

Note: Though file-attributes occur as ontions'in'oﬁen—optionslists they are
neither translated nor checked omn multiple occurrence by the function
trans-optinnslist.

{301) is-opt-keyvw{d,p} =

~{is~ v is~c~file-attribute) ea(t} 2 (3INn) (g = sSp*p v Q@ = S;esuep} &
~is-*sopt-sel {7} ’
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(302}

(303

opt-sel (opt)} =

is-~c-data-specification(opt) -+ s-spec
{is-c~BITSTRING v‘is-c+sTRINGf-si(opt) -+ s-string
is=c=COPY (opt) == s-copy .
is~c~ENVIRCNMENTes, {opt) -~ s-env-attr
is4c-£VENTosi(opt) - svevent.
is~-c—FILEes, {opt) -= s-file
is-c=~TROMes, {opt) -+ s-from
is~c-IGNOKEes,; (opt) -+ s—-ignore
is=c~INTQes; (opt} -+ s-into

{is~c~KEY v is—c-KEYPROH)-sl{opt) -+ s-ident
is~c~KIYTOes, {opt) -+ s-idto
is-c=LINEss, {opt}) -+ sS-line

(is-c~LINESIZE v is~c-BLTRESIZE) s, {opt} == S-1sZ
is-c-NOLOCK {opt} =-—- s-nolock

is-c-PAGE {opt) -+ s~page‘
is-c-PRGESIZEes, (opt) ~= s-psz
is-c~PRIORITYes, {Oopt} == s-pri

is-c-5ETes, (opt) -+ s-otr

is8-c~-SKIFes, {opt) -+ s=-skip
ig~c-TASKes, {opt) -- s-task
is-c-TITLE*s, {opt) -+ s~title

is-c-volume {opt) —-- s~volume

T —= %

trans-cption(p) =

is-c~data~-specificationep{t) ~+ trans-data-spec(p)
is~c~identifieress;ep{t) == trans-id (sa*p)
is-c-expressiones,ep(t) -- trans-expr{sise*p)
is-c-expressiones;es;ep(t) -+ trans-exDpr{S,;%S;ep)
is=c~ENVIRCNMENTes,ep(t) ~= pmk-env-attr{s,eg)
is-c~SKIPes,ep(t) -~ mk*const{<1*CHAB$)

is=c-TASK#ss,sp{t}) v {is=-c-COPFY v is-c-NOLOCK v is~c~PAGE)ep(t) =~+ *
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(304)

(305)

{206}

Ref.: trang-id 4-90¢357)
trans-expr 4-81{119)
mk-ernv~attr 4=23 (82)
nk-const U-B7 (341}

Note: This function translates single optiors occurring in the call;_opén, close,
stream- and recard-I/0 statements. " The third case (expression) includes in
particular those cases, where only a reference is allowed by the syntax.

st-opt-test ({type,stnt} =

is-orop-st{io;} -+ io,

where:
io, # pistmti<s-stitrans-io~st-tyone{type} >}

Ref.:  is-~prop-st 5-9(87)

Note: This function tests whether the translated statement satisfies the abstract
syntax. .

trans-io-st-type{tyoe} =

iSfchPSN(type) —*.O?EN

is-C*éibsgfﬁyéé} -; CLOSE‘

is-c-GET{type) =-- GET

is=-c~PUT{type) == PFOT

is-c-PEAD{type) -+ READ

ig-c-®WRITZ{type) ~-= WRITE

ig~c-BIWRITE(type) ~- REWRITﬁ

is-c~LOCATE(type} -- LOCATZ

is-c-DEILITZ (type) =-= DELETE

is-c-UNLOCK (type} -+ UNLOCK
trans~open-st(p) =

slengthrs = plt)

st-opt-test{s,sv(t),us{<s-list: LIST trans-open-options(sp=*s3°p}>)})
n= o T

for:is~c~npen-statementep(t)
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(307

(308)

(309

{310)

78

4.,

trans-open-options{p} =

p{trans~optionslist {p};<s-open-attr:fa~set,>,<{s-blsz:blsz,>)

where:
fa-sety = [fa | . :
{3In) {is~c-file-attributeesyep{t} & .fa = trans~file-attrespep(t})}
blszy, = ({3n) (is-c-BLINESIZEss;espep(t)) == x, : .
T -~ Q)

for:is-c-open-statementsn{t)
Ref.: trans-file-attr 4-47(188)

trans-close-st(pn) =

sleng\:h's,‘p(t)
st-opt-test (Syep(t) , po(<s-1list: LIST trars-optiorglist{speszep)>})
n=4

for:is-c~close-statementep(t)

trans-stream-io-st(p) =

st-opt-test (syep(t),trans-stream-options{o,trans-optionslist(szen})}
for:is-c-stream-io-statementep (t)

trans-stream-options(p,stnt) =
~is+Qes~string (stmt) == u(stmt:<s-bhase:bas,>}y
is-fes-file (stat) ~=+ p(stmpt;<s-file:ref,;>)

T ~= stmt

where: .
bas, = ((3n) {(is-c-BITS5TRING®S,ess5es;*p(t) -- BIT,
T -+ CHAR)) .
ref, = py(¢s-id-listtheadsref-id-list (p) >,<s-ap:<{>>,d{s5~s1:4{>>)

for:is-c-stream-io-statementsp (t}

Ref.: ref-id-list 4-84(330)
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(311} ‘*rans-—data-spec{p) =
is-c-DATAes;sp{t}) & is-Qlesjep(t) =~=
length{dat 1) e .
pp{<s-data-list: &i%Tﬂ HP(§5f1qf;;s;:sfﬁ;da;11{>,fs~s;:<>),<s~ap:<>>)>,
<5-—type:ALL-DAT“A>} - '_ ' ’
ig~c~-DAThes;*p(t} -- pn(<s~data—1iéf;érané-item—list(szts;-p)),(s-type:DATA))
is-€c~IDITesgep{t}) —=
slength s, p(t) :
EfaT po(¢s~data~list:itrans~item-list (sa*sp®s3°p)>,

<s-format-1ist:trans-format—list(s‘hsn-s,-b}>)

is-c~LISTes;*n(t) —= pn((5“data*list:trans-itém~list(sé-p)),(s?type:LIST>)

where:
datl, = , ‘ n
order-set {{s-id-list(x) | is-prel-decl{x} A s-block-p(x) = block-n(p) 4
is~PROP~VARetyDe—attr(x} & PARRM § s-attr-ds(r) & STROCT ¢ s«attr-ds{x}}.,®H

for:is-c-data-specificationep{ty

Ref.: trans~-format-list 4~4B8{195)
ig-prel-decl 8-10{32)
block-p 4-4(8)
type-attr 4-24(87)

Note: Omitted datalists are reconstructed by the Translater. A check of this
inserted datalists is performed in the Interpreter. :

' {3112) trans-item-list(p} =

slength» p{t}

LIST trans-item{spep)
"

for: {is~c~datalist v is-0) sp(t)
{313} order-set{set,obij} =

Note: cf. /5/.
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{314) trans-item{p) =
ig-c-datalistes,ep(t) -
Ho [<{s~cortr-var:trans-ref(s,ss,=p}>,

slengih Syt p{t)

<s-spec-1ist:. LIST .trans-soec(sp*S,*s5,¢0)>,
N=A

<{s-do-list:trans~item~list (s,ep}>}

T -+ trans~expr {p)
for;is-c-datalist«elementep(t)

Ref.: trans-ref #-83(323)
trans-spec 4-63(253)
trans-exor U-B81(319)

(315} trans~record-io-st(p) =
is~c~LOCATEesS,*s,sp{t) -~
st-opt*test{slosiop(t),p(ttaﬁs-optiénslist(s,oﬁ):(s-id:trans-id(s,osinp}>)}

T ~= st-opt-test(s,*p(t),trans-optionslist(syen)}
for:is-c-record-io-statementep{t)
Ref.: trans-id 4-90{35%)
{316} trans-display-st(p) =
Hg [€s=s5t:DISPLAY>,{s~ident: tranq-expr(s,-p)) <s=-idto:mk- renlv(sson)>,
<{s-event:mk-event{ssep)>)
for:is-c-display-statementen(t)

Ref.: trans-expr 4-81({319)

{317y nmk-reply{p} =
is-c~REPLY®sS;*pn [t} ~= trans-ref (S53eD)

T == trans-opt~exor [(s,=p}

Ref,: trans-ref 4-83(323)
trans-opt-expr u4-82(322)

Note: The functior trans-opt-expr also translates optional references.
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{318} nmk-event{n) =

ig~c-REPLYes5, sp{t) == trans-détFEiﬁr(s;-@)

H

T —-- trans-opt-~exvr (S3°D)

Ref.: trans-opt-expr 4-82(322)

4.4 EXPRTSSIONS

The concrete syntax already decomposes expressions into their appropriate
stricture determining the opeérands of each operator, thereby in particular
resolving the precedence rules of opeérators. 9y this structuring the following
forms of expressions appear: .. : .

vl r |
. f

infix expression: expresqiqn,qpeggtorfexp;e5§ion
vrefix expression: operator expression
varenthesized expression:  LETT-PAR expressi&n“RiGTH;Pig
refetence

. corstant.

Tisup )

The translation of expressions is just a ope~to-one mapping of this structure.
The translatior of references which is some more complicated by the insertion of
fully qualified names, is described in section 4,%.1, The translation of
constants, which has to determine value and data attributes of a concrete
constart, is described in section 4,8.2. . .

Since the translation of references, and thereby the translation of
exrressions, depends on the block, in which the references occur and since
soretimes by the like attribute expressions are to bhe handled as.copied into
another block than that of their occurrence, functions env-trans-expr and
env-trans-ref are needed, which have a block pointer as .additional argument.

{319 +trans-exor{p) =

env-trans-exori{block-p{p),p)
for:igs-c-expressionep{t} v is-c-signed-integersp(t} v is~ASTEReD (t}

Ref,: block=-p 4~U4(8)
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(320}

(321)

(322)

eny-trans-expr(b,p} =
is-c~reference*n(t) -- env-trans-ref (b, p}
is-c~constantepn (t} =-- mk-constep(t)
is-c-isubep(t} ~= pg{<s-iiconst-vales;ep(t)d}
is~ASTERen{t} ~+ % .
is-LETT-PARes,; #0({t) -+ pg(<s-opienvy~trans~expr(b,szepn)>)
slengthep(t) = 3 ~-

pu(<s-operator:inf-bperatbrisaip(tj>;<5vdp-1:env-trans-expf(b,slfp)),
<s-po-2ienv-trans-expr (b,savp) >},

slengthen(t} = 2 == ug(<s~operator:s,;sp(t)>,<{s-opienv-trans-expr(b,s;*po} >}
for:is~c-~axpressionep(t} v is-AstR'p(tf

Ref.: env-trans~-ref U4-83(324)
mk-const 4-~B7 (341}
const-yal 4-89(347

Nota: Sinrce in some instances (subscripts, string length, area size} an asterisk
may avpear in the posjition of an expression, this case is included here.

inf-operator{x) =

is=PLUS (X} == ADD

ig=-MTNDS (x} =--= SUBTR

is5-ASTER(x) -= MOLT

i5~SLASH(x) =« DIV

x = <OR,0R> == CAT

x = <ASTIR,ASTER> =-- ELXP

X = <AT,2Q> v x = <HOT,LT> =+ GI
x = <LT,TQ> v x = <NOT,GT> —= LE
x = <NOT,EQ> -+ NI

T - ¥

trans-opt-exor (p} =
is—Qep(t) ~-= 0

T -+ trans=-expr (o)

4.4.7 RETERPENCES

82

4,

The translation of basic references {and of unsubscripted references as well)
iz performed in the following stens:
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{323)

(324)

{325)

{1} Collect the identifier list amd arqument list of the ieférehcé.text;
(2) Try to find.éuﬁteiimihéry'declafaiion‘df.an éipliéi{if specified

declaration matching the identifier list of the reference. . If .ngne is
found, make a preliminary declaration from the reference itself
{cf. 4.2.1.4, contextual declarations).

(3) Replace the identifier list of the reference hy the 1dent1f1er 115t of the
preliminary declaration.

The searching for a matching preliminary declaration is performed by -the
function expl-decl-ref. The language requires the following algorithm: First
look in the current block for a declaration having exactly the same identifier
list, second look im the current block for a declaration having a matching
1dent1fler list, third repeat the same in the next surrounding bleck, and so on,
until cne either finds 'a matching declaration or has inspected the containing
exterral procedure without success. Tn the latter case anly the entry identifiers
of the corntaining external procedure and not of other parallel external procedures
are to be inspected.

For the function env-tran$~ref(b,pj vhich assumes the reference to be copied
into the block pointed to by b, the searching process starts with this block.

Since for the recognition of contextual declarations {(cf, #.2.1.4) not anly
references, but also single identifiers (e.g. .the entry idemntifier in a call
statement) have to be inspected, the functions determining the matching
preliminary declaration are defined also for these cases. .

Betavariables

idl is-id-list {id1}

b is—c-blockeb {t)

pd is-prel-decl (pd}

trans-ref {p} =

env-trans-ref {bleck-p(p) ., P}
for:is-c~referencesp(t) v is-ref-cont (p)
Ref.: block-p 4-1(8)

env—-trans-ref(b,p) =
is-c~referencesp{t) --=
p{env-trans-ref {b,szep);Xs-ptr:env-trans—ref (b,sy5,%p) )
ié*ref*cont{p) S ' ‘
po{<s-id-list:s—-id~ llst-decl-ref{b,p)> <5*51 env-trans*:ubscrallst{b,p}>,
<s-ap:env-trans-arg-list (4,0} >) :

is-c~basic-referencesp{t) v iS*c-unsubscripted—référendeip(t)"
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(326) decl-ref{b,p) =
~is~0esexpl-decl-ref{h,ref-id~-list{p})) -~ expl-decl-ref(b,ref~id-list(p)}
is-pron-exnl-decl {pr) -+ prel~decl(p)
Ref.: is-non~-expl-decl 4-16{57)
prel~decl 4-9(30)
{327} expl-decl-«ref(h,idl) =
3 -+ (Lpd) {(is-epd (b,pd) & idl = g-id-list{pd))
3 -« (Upd) (is-epd (b,pd) & is-id-list-match(idl,s-id-1ist{pd)}}

is—ext«proc—ﬁ(b} & .
~{3p} {(is-entry~cont(p) & idl = <mak~-id-1{p}> 2 proc-ov{(p) = b} ~-=

Y
T -+ axpl-decl-ref (block-p (b},idl}
Ref.: is-axt-proc-o 4-4(14)
is-entry-cont 4-11(49)
mk-id-1 4-90({353)
rroc-D 4-4(12)
block-p 4-4(8)
{328) is-evd(b,pd} =
pd ¢ prel-decl-set(b) & (3Iseqg) (is-succ-seq(seq} A pd = prel-decl(seq)}
Ref.: prel-decl-set 4-9(28)
is-succ-seq 4-12(41)
vrel-decl 4-9(30)
(329 is-id=-list-match{idl=-1,idl-2) =
is-<> (idl-1) & is-<>(idl-2) -~ T
ig=<> (idl-1} v is-<¢>(idl-2) -~ T
head{idl=1) = head (id1-2} -- is-id-list-match{tail (idl-1),tail(id1-2})

T -+ is-id-list-match{idl-1,tail(idl=2))

{330} ref-id-list{p} =
is-sysin-cont{p) == <mk-id{(Lx) {iS-c~SYSIN(x})}>
is-sysprint-cont(p) -+ <nk-id {(Lx) {(is-c-SISPRINT(x})))}>
‘Tangtheid-p-iist {p) ' :

T -~ LIST mrk-~id~1eelem(n,id~p-1list(p))}

n=A1

for: {(is~ref-cont v is-single-id~-cont v is-sysin-cont v is-sysprint-cont) (p) v
is-c-identifierep(t) -

cont*d
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{331)

{332)

{333)

{334)

Ref,.: is-sysin-cont U-16 {60)
pk-id u-90 {354}
is~syspriant-cont 4-16(61)
mk-id~1 8-90 {353)
is~single-id~cont 4-90({355)

'

id=-p-list(p) =
94
is-c-basic~referencesp(t} ~-= LiﬁTlslfsan---: .

Lga
is~c-unsubscripted-referencesp(t) -~ LIST spep
ns4

“is-c-identifieresp{t) == <p>

vhere:
lg;, = slengthep(t)
ehv~£réhs“éhhscr4li§tib,ﬁf‘= 

Laa
LIST env=trans—-expr(b,elen{n,subscr-p-list{p)})

[

where:
19y = subscr-p-list{p)

for:is~ref-cont{p)
Ref.: env-trans-expr 4-82 {320}

subscr-p-list(p) =
is~c~basic-referencesp(t} --

collect {fg | (is-c~expressionsqg(t) v is-ASTEReg{t)} & s,%p => g &.
- {3r) (is-c~expressioner({t} & s,=p =>r => q} ¥ 1=“re=t-subscr(p,q}})

is—c-unsubscripted~referenceep{t) =-- <>

-
- <)

for:is-ref-cont {p}

is-rest-subscr{p,q} = o L
missing-subscrs{p) = 0 v is-Qes,ep(t} -=- F s
Slength'53°si'53ﬂp(tl % missing-subscrs(p) -~

{3n) (3 = Spesa®Sy#syep 4 -is-Neq{t})
for:is-ref-cont (p)

Note: The concrete syntax does not allow to recognize if the first rarenthesized
expression following the rightmost identifier im a reference is a
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{335)

{336)

(337)

(339)

(339)

(340)

Bs 4,

subscript- or anm argqumentlist. The number of subscripts is therefore
compared wi*h the declared number of dinmensions.

missing-subscrs{p} =

length(de

Z Jdimensionalityes-attr-dseprel-decl{pd,} - subscr-ab{s,ep,1)
P A

vhere:
pd, = vd-segedecl-ref{block-p{p),D)

forsis-ref-cont (o}

Ref.: prel-decl U4-9{30})
pd-seq 4-31(113)
block-p 4-4(8)

dimensionality(ad-set} =

3 -+ slengthesye ((Lad) (ad € ad-set & is-c-dimension-attributeead(t))) (t)

T -~ 0

subscrc-nb {p,n} =
is—-Regnpspn(t) == 1)

T = slength-s,-sztsﬁ-p(t) + subscr-nb{p,n * 1)

env-trans-arg~list (b,p} =
(g} {is-rest~subscr (p,9})} —-- arg-p~list (b,s,5%p,2)

T -= arg-p-list (b,s4°0,1}
for:is-ref-cont (o)

arg-p~list(b,p} =
is-Oespep(t) ==+ <>

T ~= <ptop-arq-p-list(b,SZOSn-p,1)>‘nrq-p-list(5,p,n + 1)

prop-arg-p-list(b,p) =
is~pQespen(t} ~= >
is-ASTTZResgep(t} -+ error

T —= <env-trans—expr(h,sn-p)>“prop*arq—p~11§t(b,p,n + 1)

Ref.: env-trans-expr 4-82{320)
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4.4,2 CONSTANTS

{341)

{342)

Constants including signed integers and the real and imaginary part of
arithmetic initial constants are translated into operands by the function
mk-const. One step of the translation is the computation of the apparent
attributes which ‘are bounded by implementation-defined limits, the other step is
the computation of the value.

Metavariables

x is~c~constant v ig-c-constantes, v constant
is~c-integer v is~c-signed-integer '
da is-arithm & is-c-REALess-mode data attribute for
a real value
v is-real-val real value

mk~const (x) =

Hp {<{s—da:const~da{x)>,<{s-viconst-val (x)>)

const-da (x} =
is-c-constantes{2,x} v is-c-signed-integer(x} -+ const-daes{2,x)
is-c~integer (x) -+ const-da {up{<elem,velenm,:x>)}
is-c-real-coenstant (z) -- rest-da—1(app-da(elem{!,x),bsl),realccoﬁst4vai{x))
is~c-imaqinary—constant(x’ - u(const-da-eleﬁ(1,x):<s—hoﬁe:CPLi>j
is-c~sterling-constant {x} -+ p{const-da(xs)} :<s~prec:1lg, + lg-elen;Oélen(S,x)>)
is-c~repnlicated-string-constant{x) v is-c~simple~string-constant{x)‘*-

o (<S-base:strby>,<s-length:s+rlg,>}

where: )
bs; = {is~-B-CHAReelemn({2,x} -= BIN,
T -« DEC) _ : .
1g, = (Lny {10 ¢ (n = 1} < const-val(x}) < 10 t n)
X5 = pgi{<elemy:elem(5,x)>}. o .
stry, = {is-c~simple-string-constant(x) -- x,
T == s{li,x}) .
strby = {is-c-hit-string{stry} -- BIT,
T ~» CHAR]j :
strlg, = (is-c-simple-string-constant(x) -- lgeelem{2,str,),
T -« const-valss{2,x}) . Igeelem(2,str,}) ' '

Naote: The precision of the resulting data attribute is not greater than a maximum
precision and will accommndate the value. There is no restriction assumed
for the length of string constants and for the length of the exponent in
floating point constants.
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{343)

(3a4)

{345)

{346)

{307}

83 4,

app~da{z,bs) =
is-c-fixed-constant{z) ~-

pu(<s-mode:REAL),(s-base:bs>,<s-éca1e:FIx>, .
<{s-prec:lgeelem{l,z) + lgeelem(3,z)>,<s~scale~f:lgeelemn{3,z}>)

is-c-float-constant{z) -- p(6{app-da{elem{1,z},bs);s-scale~f) ;<s~scale: PLT>)
for: (is-c-fixed-constant{z) v is-c-float-constant{z})}) & (is-BIN(hs) v is-DZC {(bs)}

rest-da-~1(da,v) =
~ig-size-cond{da,,¥) -- da,;

vhere:
day; = p(da;<s-prec:min{max-prec{da},s~vrec {da)}>)

max-prec(da) =
Note: cf. /5/.
is-size-cond (da,v} =
Note: cf. /5/.

const-val{x}) =

is-c-constantes(2,x) v is-c-signed-integer({x} -- sgnes{1,x} . const-valss{2,x)
is-c~integer{x) -+ intg-val{x,10)
is~c~fixed-constant({xy) -+

intg~val{elen(1,x,),bs,) + intg-val{elem{3,x,},bs;} . bsy t (~lgeelem{d,x;:}}
is—c«float~constant (xy) ==

const~val{elem{1,x,),bss} . bs; t (sgneelem(3,x;) . const-valselem(4,1,:})
is~c-imaginary-constant (x) -+ cplx(0,const-valealen(1,xj)
is-c~sterling-constant(x} & const-valeelen (3,1} <.20 & const-val(xg)} < 12 ~-=

240 , const-valeelem{1,x) + 12 . const-v;lnele-{3,x} + const-val (xg)

slength-elem(2,x)
is-c-character-string(x) == LIST chary
n=4

_ slength-elem (2, x}
is-c-bit-string{x} == LIST .bit,
R

congt~vales(Z,x}

is-c~replicated-string-constant (r) -- CONC const-vales(i,x)
n= A4

cont*'d
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©.bsy = (is-B-CHARselem{2,x) -+ 2,

T - 10)

-Xp = elempeelenm(2,x) o L
= <APOSTR,APOSTE> -= APOSTR,

‘chaty = (xp
T e *n)d

‘Bity = (is-0-CHA

DT —e1=BIT)
Xyq alem{?1,
Xs

it H

{398) intg-val({y,bs)

x}

R{xn) == 0-BIT,

pof{<eleny selen {5, x} >)

is-0{y) v is-0-CHAR(y) -~ 0

is-1-CHAR (7}
ig~c-digit (y
is-2-CRAR(YV)
is-3~CHAR{y}
is~U4~CHAR(y)
is~5~CHAR(Y)
is~-6-CHAR{Y)
is-7-CHAR (y)
is~B~CHAR {y}

is-3-CHAR({Y¥)

is-c-integer

} &

-

——
-
-

-

1

bs = 2 -= error

g
9

length(Y)

-= L intg-val{elem(n,y),bs) . bs t (length{y) - n}

= 4

for: {is-0{y} v is-c-digit{y) v is-c-integer{y)) & {(bs = 2 v bs = 10}

{349) 1lg(u) =

is-list{u} -+ length (u)

T -+ 0

(350} =gn{u) =
is-MINDS {(u)

T == 1

4.5 IDENTIFIERS

— =1

Identifiers are translated by anplying the function mk-id to the character
lists representing them in the concrete program text, This function maps
ore-to~-one character lists into elementary objects satisfying the predicate is-id,
i.e. it maps one~to-one "concrete identifiers® (and other character lists, used

in this document fo

identifiers®, -’

[‘I

initial labels, tooj into corresponding "abstract

4. THE TRANSLATOR 8S
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1351)

{352y

(353)

{354)

(355).

90

4,

To translate a pointer of an identifier, one has first to generate the
corresponding character list by the functions defined in chapter 2 and then to
aprply the function mk-id.

In many instances, identifiers have to be handled like réferences: their
corresponding preliminary declarations have to be determined; if none exist,
contextual declarations have to be created; instead of replacing an identifier
list as in section 4.4.1, it has to be tested that the corresponding preliminary
declaration is at level one.
trans-id(p) =

env~-trans-id (block~-p (D}, p)
forzis~c-identifiereon(t)
Ref.: block=-p 4-4(8)

env-trans—id (b,p) =

lengthes-id~liste+decl-ref(b,p} = 1 -= mk-id-1{p)
for:is~c-blocksb({t) ,is~c-identifiersp(t)
Ref.: decl-ref 4-84(326)

mk-id~«t{p} =
is-c~identifiersp(t) -+ gen,

ig-<>eg-ap(ref,} A
(¥n) (~is-2e3p*s-sl (ref,) > -is-redescr-ext(Q,sp*s-sl{refy)}) ==

geny
where:
gen, = mk-id=generate-~Zegenerate-1sp(t}
ref, = trans-ref{pn)

for: {is-c-idenatifier v is-c-basic-reference)sp(t})

Ref.: descr-ext 4-43 (176}
generate-2 2-3(4}
generate~t1 2-3(3)
trans-ref 4-83(323)

mk~id {chl} =
Fote: cf. /5/.
is-single-~id-cont{p} =
is~c-identifier-p(t} & (qn,q){is—c-ﬁttention~condition-q({) A P = Sn%Sa*p Vv

is~c-access-statementeg(t) & =is-fes;ea{t] & p = sSp*sS;°S; ¥
is-c~LOCATEess e5,8q(t} & p = Syes5,°p v is~c-CONDITIONes,eq{t) & p = Syq)

THE TRANSLATOR
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This predicate lists all those contexts of single identifiers which, if no
matching explicit declarations exist, lead to non-explicit declarations.
There are some other contexts of single identifiers (i.e. identifiers not
in references and not in their own declaration} in the language, e.g. in
the label attribute, or in allocate items: but in those cases there has to
be a corresponding explicit declaration.
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3 _ABSTRACT 3SIRTAX

T/ 25.097

This chapter defines the predicate is-proper-program, giving the syntactic
structure of abstract programs produced by the function tramslate definmed in

chapter 4,

It should be noted that not each abstract program, i.e.

not each obhiject

satisfying the predicate is-proper-progranm, may be produced by the function
translate from a concrete program. The range of the tramslate function is a
subset of the set of all abstract progranms.

5.1 PROGRANM, PROCEDORE_BODY

&)

2)

(3

{4

(5}

(6)

(7

{8

is-proper-program =
{<{s~decl-part:is~decl-part>,
<s-body-partiis~body-partd)
is~body-part =
{(<id:is~beody> } | is-id(id)})

is-body =
{(<{s—~entry~part:is-entry-partd>,
<s-decl-part:is-decl-part>,
<s-body-part:is-body-part>,
<s-cond-part:is~cond-part>,
<g~st-list:is-st-list~1>,
<s-reorder:is-opt>,
<{s-recursive:is-opt>)

is-entry-part =

({<id:is-entry-point> | |} is-id(id)])

is-entry-point =
(<s-st~-loctis~index-iist-1>,
<{s-param-list:is-id~ref-list>,
{s~ret-type:is~descr-scalar?>)
is=-id~ref =

{<s~idzis~id>}

is~cond-part =
{(<s-onzig-prefix~cond-list>,
{s~noi;is-prefix-cond~list>)
is-opt =

ig=-% v ig-0

5.

ABSTRACT

SYNTAX

1
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5.2.1 GCNERAL

{9) is-decl-part =

{{<id:is-decl> | { is~-id(id}}}

{10) is-decl =

TR 25.0987

30 June 1969

is-prop-var v is-defined v is-based v is-entry-~const v is-file-const v
is-label-const v is-format-const v is-generic v is~BUILTIN v is-COND v 1is-attn

{11} is-prop-var =

{<{s-scopetis-INT ¥ is~-EXT v is-PARAND>,
<{s~stg~cl:is-A0TO v is-STATIC v is~CTL ¥ is~-0>,

<{s-aggr:is-prop-aggr>,
<s~-connected:is-opt>)
{12} is~defined =
{{s-base:ig-ref>,
{s-aggr:is~prop-aggr>,
<s=-pos:is-opt-exopr>)
(13 is=based =
{{s-ptr:is-opt-ref>,
{s~aggr:is-prop-agqgqgr>}
{14) is-entry-const =

(<s~scopezis-INT v is-EXT>,

<{s-descr-list:is-descr-list v is-#*>,

<s~pet-typeiis-descr=scalar>,
<s-body:is-id v is-@>,
{s~reducible:is-opk>)

{15} is-descr =
is=-% w
{<s-stg~cl:is~CTL v is-0>,
<swaggr:is~descr-aggr>,
<s-connected:is-opt>})

{16) is~-file~const =

({s-scope:is-INT v is-ZXT>,

{a=file~attr:is~file~attr~set>,

<{s-env-attriis-env-attrd>}

2 5, ABSTRACT SYNTAX
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{1 is~file~attr =

is-CST v is-BST v is~REC v is~INP v is~JUT v is~UPD v is-SEQ v is~-TRA v

is-DIR v is~-BUT v is~UNB v is-PRT v is-BAC v is~EXC v is~KEY

{18} is-env-attr =
Note: This predicate is implementation defined.

(1% is~label~-const =

is~index~list-1

{20} is-index =

is-intg~val v is~T v ig=-TF

{21} is-format-const =
{{s-cond~part:is~cond-nart>,
<s~format-list:is-format-list-1>,
<g~ident:is-id>)

{22) is~generic =

is-generic-member-1list-1

{23} is-generic-member =
{<s~entryiis~ref>,
<s-descr-list:is~generic~descr-list>)
{2W) is-generic-descr =
{{s—stg-cl:is~CTL v is-0>,
<s-aggr:is-generic-aggr>)
{25) is-attn =

{¢s—env-attr:is-env-attrd>)

5.2.2 AGGREGATE ATTRIBUTIS

5,2.2,1 _Agqregates in_varjiable declarations

{26) is~prop-aggr =

is-prop~array v is-prop-struct v is-prop-scalar

{27} is=-prap-array =

{<s-lbd:is-expr v is-* v is-refer>,
<g-ubd:is-expr v is-* v is-refer>,
<s-elemiis-prop-aggr>}

5.

ABSTRACTY SYNTARX
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(28)

{29)

(30}

(an

(32)

(EE}

(34)

(35)

(36)

{37)

is-refer =
({s—expr:is-expr>,
<s-refer:is-id-1list>)

is~prop-struct =

is-prop-succ-list-1

is-prop-succ =
{<{s~qual:is-id>,
<{s-aggr:is-prop-aggr>)

is-prop-scalar =
{{s=-da:is-prop-da>,

{g~densris~AL v is<{ONAL>,
<s=init:is-initd>)

is-prop-da =

TR 25.097
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is-prop-arithm v is-prap-string v is-pic v is-vrop-area v is-entry-da v

is-label-da v is-offset v is-PTR v is~-FILE v is~TASK v is-EVENRT

is-prop~arithm =
{(¢s~mode1is-RFAL v is-CPLI>,
¢{s-hase:is-DEC v is-BIN>,
¢s-scale:is~?LT v is-"IX>,
<{g-prec:is~-intg-val>,
{s~scale~fiis~intg-val v is-0)
is-prop-string =
{{s-base:is-CHAR v is~BIT>,
<s~length:is-expr v is-* v is-refer>,
{s-varying:is-VAR ¥ is-0>}
is-prop~area =

{{s-size:;is-expr v is~* v is-referd)

is-entry-da =
{¢s-descr-list:is-descr-list v is-*¥*>,
<s-ret-type:is-descr-scalar>,
<s-reducibleiis-opt>)

is-label~da =

is-LABEL v
{<s~label-listris~id-ref-list>)

ABSTRACT SYNTAX
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{3%) is=offset =
ig-QFTSET v
{<{s—=area:is-rafd)

{319) is-init =

is~init-elemr~list v is-call-st v is-spec-init-elem-list

{uoy is-init-elen =

is-ipit-iter v is-expr v is-¥

(41} is-init-iter =
{¢s-repiis-expr>, . :
€c~initsis~-init-elen~-list-1>)
(42) is-spec-init~elem =
{<s~sl:is-intg-val~list-1>,

¢s=id:is-id>}

5.2.2.2 Aggregates _ip parameter descriptors

{41 is~-descr~aggr =

is-descr-array v is-descr-struct v is-descr-scalar

(44) is-iescr~arrav =
{<{s-~1lbdzis~intg-val v is-%>,
¢g-ubd:is-intg-val v is-*>,
<s-elem:is-descr-aggr)

{45} is-descr~struct =

is-descr-succ~list-1

(45} is-descr~succ =

{¢{s~agqgriis-descr-aggr>)

47 is-descr-scalar =
{¢s~dazis~descr-da>,
¢s-dens:;is-AL v is~UKFAL>)}

{4a) is-descr-da =

is~prop-arithm v is-descr-string v is-pic v is-descr-area v is-entry-da v
is-LABIL v is-offset v is~-PTR v is-TTLI v is-TASK v is~EVENT

5. EBSTRACT SYNTRY -5
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{49} is-descr-string =

{¢{s—base:is-CHAR v is-BIT>,
<s-length:is-intg-val v is-*¥*>,
<s-varying:is~-VAR v is-0>)

(56) is-descr-area =

{{s-size:is-intg-val v is-%*>)}

5:2:2.3 Aggregates in_generic parameter descriptors

{s1) is~-generic-~aggr =

is-generic-array v is-gemeric-struct v is-generic-scalar

(52} is-generic-array =

{<{s-elem:is~-generic-agqgr>}

{53) is-generic-struct =

is~generic-succ-list-1

{5u) is-generic-succ =

{<{s-aggr:is-generic-agqgr>}

{55) is~generic-scalar =
({s—da:is-generic~da v is-*>,
<{g-dens:iis~AL v is-URAL v is-0>}
{56) is-generic~da =
is~generic-aritha v is-generic-string v is-pic v is-ABEA v is-ENTRY v
is-LABEL v is-OFPSET v is-PTR v is-FILE v is-TASK v ig-EVENT
{57} is-generic-arithm =
{¢{s~mode:is-REAL v is-CPLX v is-D>,
<s-basesis~DEC v is~-RBIN v is-0>,
¢s~gcale:is~FLT v is-PIX v is-0>,
<{s-prec:is-intg-val v is-0>,
¢<s-scale-~fiis-intg-val v is-@>)
{58) is-generic-string =

{¢s-base;is~-CHAR v is~-BIT v is-0>,
<g-varying:is-vAR v is-0>}

6 5. ABSTRACT SINTAX
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(59

(60}

(61)

{62}

{63)

{64)

{65}

22:2.4 Aggregates _in allocate_statements

is~al-aggr =

is~al-array v is-al~-struct v is-al-scalar .

is~al-array =
(¢s-1bd:is-expr v is~%*>,
<s~ubd:is-expr v is-*>,
<s~elem:is-al-aggr>)
is~al-struct =

is~al-suce~list-1

ig~al-sucec =

{¢s~aggr:is-al-aggr>}

is-al~scalar =
(¢s-daris-al-string v is-al~area v is-0>,
¢s-init:ig-init-elerp-list v is-call-st>}
is-al-string =
{¢s-base:is~-CHAR v is5-3IT>,
<s=-lengthiis~expr v is-#%3>}
is~al-area =

{¢s=~size:is-expr v is-*>}

5.,2.3 PICTUREZES

(67}

(8)

is-dec~pic v is=-sterling-pic v is-bin-pic v is-char-pic

is-dec-pic =

{({5-mode:is~CPLX v is~0>,
¢s-mt-fieldsis-dec-spec-list-1>,
<¢gs=-mt-unit:is~intg~val v is-Q>,
<g-scale=f:is-intg-val v is-0>,
<s-axp-sep:is-ID-CHAR v 'I&-03, :
<{s-exp-field:is~dec-spec-list-1 v is-0>)

is-dec-spec =

TR 25.097
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is~9-CHAR v is-7Z~CHAR v ig-ASTER v 1s-Y-CHAR v is-T-CHAR v is-I-CHAR v
is-R=-CHAR v is-SIGN v is-PLUS v is-MINUS ¥ is-DOLLAR v is-BLANEK v is-COMMAE v

is~SLASH v is-PNIRT v is-C-CHAR v is-D-CHAR v is-B-CHAR

5.
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(69)

{70}

(T

{72}

(73)

(74}

is-sterling-pic =
(¢<s-mt-field:is-sterling-soec~-list-1>,
<s-~stat-part-end:is-intg-val>,
{s=-pounl-end:is-intg~val>,
<s~shill-end:is-intg-val>,
¢s-mt-uynit:is-intg-val v is-0>}
is-sterling-spec =

is~dec~-spec v is~6-CHAR v 15-7-CHAR v is-8~CHAR v is~5-CHAR

is-bin-vic =
{<s=mode:is~CPLY v jis~i>,
<{s-mt-field:is~bin-spec-list-1>,
<g-mt-gnit:is-intg-val v is-0>,
<s=scale~f:is~intg-val v is-0>,
{s-exp~field:is-bin-spec-list-1 v is-0>}
is-bin-spec =

is=1-CHAR v is-2~CHAR v is-3-CHAR v is-SIGN

is~char-pic =

(<s~fieldiis-char-spec-list-1>}

is-char-spec =

TR 25.097
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is-Y-CHAR v is-A-CHAR v is-9-CHAP v is-ASTER v is-BLARK v is~COMEA v is~SLASA v

is~POINT

5.2.4 PORMATS

(75)

{76)

7

{78)

is-format =

is~-format-iter v is-format-item
is-format-iter =

{{s-rep:is-expr>,

<s-format-list:is~format-list-1>)

is~-formpat-item =

is~data-format v is-control-format v is-remote~format

is~data-format =

is-real-format v is-cplx-format v is-string~format v is-pic-format

ABSTRACT SYNTAX
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(79} is-real-forpat =
{<s-type:is-FLT v is-FIX>,
{s-y:is-expr>,
<s-d:is~expr>,
€s-p-si:is-opt-exor>)

{81} is-cplx-format =
{<s~type:is~CPLX>,

¢s-real:is~real-format v is~vic-format>,
<s~imag:is~real~format v is-pic-foarmat?>)

(81} is-string~format =
{¢{s-type:is~CHAR v is-BIT v is-BBIT>,
{s-w:is-opt-expr>}

{82) igs-pic-format =
{{s~type:is-PIC v is-BPIC>,
<z-pic:is-pic>)

{813) is-control-format =
{{s~type:is-control-format-type>,
<s-g:is-opt~expr>)

(84 is~control-format-type =

13-SPACE v ig~BSPACE v is~CCL v is-BCOL v is~LIEE v is-PAGE v is-SRIP

{85) is-remote-format =

{<s—-type:is-REINOTZI>,
¢gs-ref:is-refr)

5.3_STATEMENTS

{86)  is-st =

{<s-cond-part:is-cond-part?>,
¢{s~lahel-list:is-id-ref-list>,
¢{s-prop-st:is-prop-st>)

{87} is-prop-st =

is-plock v is-group v is-st-list-1 v ig-if-st v is-goto-st v is-call-st v
is-return-st v is-incorporate-st v is-fetch~st v is-release-st v is-wajit-st v
is-delay-st v is-exit~st v is-stop-st v is-assign-st v is-allocate-st v
ig~free~gt v is~on-st v is-revert-st v is<«sjignal-st ¥ is-access-st v
is-enable-st v is~disable-st v is-open-st v is-close-st v is-get-st v
is-put-st v igs-read-st v is-write-st v is-rewrite-st v is-locate-st v
is~delete-st v is-unlock-st v is-display-st v is-nuli-st

5. ABSTRACT SYNTAX O
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(8B} is=-null-~-st =

{¢{s=st:is-KULL>)

5.3.1 BLOCK, GROUP

{99} is«block =
{<s-decl-part:is~decl-part>,
<s-body~part:is-body-part>,
<s-cond-part:is-cond~part>,
{s-st-list:is-st-list-1>,
¢s-reorder:is~opt>»

{90} is-group =

is-while-group v is-contr~group

{91} is-vwhile-group =
{<s-while:is~expr>,
<s~-do~list:is-st~list-1>)

(92} is-contr-group =

{<{s~contr~var:is-ref>,

<z-spec-list:is-do~spec~-list-1>,

<s-do~list:iis~st-list-1>)

{93) is~do-spec =
{¢s~init:is-expr>,
<s=~by:is-opt-expr>,

<s~to:is-opt-expr>,
<s~while:is-opt-expr>)

5.3.2 TLO¥ OF CONTROL STATEMETNTS

{98} ig-if-st =
(<s~st:is-TIF>,
<s-expr:is-expr>,
<s-then:is-st>,
<s-glseris-std>)

{95) is-goto~-st =

({s-st:is-GOTO>,
<s+~label:is-ref>)

10 5, ABSTRACT SYNTAX
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{96} is-call-st =
{<{s-st:1s-CALL>,
{s-entry:is-ref>,
¢s—-arg-list:is-expr-listd>,
<s-pa-optiis-pa-opt v is~-0>)

{97 is-pa-opt =
{¢{s-task:is~ref v is-%>,
<s-event:is-ref v ig-#>,
{s~pri:is-opt-exprk}

{98} is-~return-st =
{¢s-st:is~-RETURN>,
{5~expr:is—opt-expr:)

(993} is-incorporate~st =
{<¢s-st:is-TNCORPORATE>,
<s-text:is-incorporate-textd}

(100) is—-incorporate-text =

Note: This predicate is implementation defined.

5.3.3 STORAGE MANIPULATING STATLDNEINTS

{101} is-fetch-st =
{{s=-st:is-FETCH>,
<s-entry-list:is-ref-list-1>)
{(1N2) is-release-st =
{(¢s~st:is-RELEASE>,
<s-entry-list:is~ref-list-1>}
{123) is-wait-st =
(¢5~st:is-RAIT>,
<s~event-list:is-ref-list-1>,
{s-event-number:is-opt-exprr)
{104) is~-delay-st =
{<s-st:is~-DLLAY>,
<¢s-time:is-exprd>}
{105) is-exit-st =

{<{s-5t:is~ZYIT>)}

5. ABSTRACT SYNTAZ 11
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{(108)

(107

{108)

{109)

{110}

{111}

5.3.4

{112)

{113)

{114y

{115}

12 5.

is-stop~st =

{<s5-st:is-STOP>)

is-assign-st =

{{s-s5t:is5-ASSIGN>,
<s-lp:is-ref-list-1>,
{s-roni:is-expr>,
{s=byname:is-optd>)

is~allocate~-st =

{<{s=st:is-ALLOCATE>,
<s-list:is-al-list~-1>)

is-al =

{¢s-id:is-id>,
<s—aggr:is-al-aggr v is-*>,
{s-ptriis-opt-ref>,
<s-area:is-opt-~ref>}

is~free-st =

(<s-st:is-TFREE>,
<g~list:is-free-list-1>)

is~free =

{{s-refiis-ref>,
<{s-areaiis-opt-ref>)

CONDITION AND ATTENTION HANDLING STATEMENTS

is-~on~st =

{({s-st:is-0N>,
<{s~cond:is-cond>,
<s-spap:is-opt>,
<s-on-unit:is-st v is~SYSTEM>)

is~revert-st =

{<{s~s5t :is~REVERT>,
<s=-cond:is-cond>}

is~signal-st =

(¢s-st:1is-SIGNAL>,
<s-cond:is-cond>}

is-cond =

TR 25.097

30 June 1969

is-prefix-cond v is~AR®A v is-named-io-cond v is-ERROR v is-PINISH v

is-progr-named-cond v is-attn-cond

ABSTRACT SYNTAX
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{116}

{117)

(118)

(119)

{(12M)

{121

(1223

(123}

{121)

{125}

is-prefizx-cond =
ig=-CONY v is~FOTL v is-0%"L v is-SI%E v 15-STRG
ig=-2DTV¥ v is-check-cond
is-check~cond =
{{s~ref~list:is-ref-list-1>,
<s~cond:is-CHECK>}
is-named~io~cond =
{{s~refiis-ref>,
¢g-cond:is-io-cond>)
is-ip~cond =
is-BOY v is~EOV v ig~ZN07T v is«~3ZNDP v is~KEY v
igs~UNDT v is-~PZND
is-nrogr-nared-cond =
{<s-id:is-id>,
{s~cond:is~COND>)
is-attn-cond =
{<s-attn-list:is-id-ref-list>,
{s-cond:is-ATTHN>}
is-access-st =
{¢s-st:135-ACCESS>,
<s-cond:is~attn-cond>,
<s~elge:is~st v is-0%)
ic-enable-st =
(¢{5-st:is~-ENABLI>,
¢s~list:is-enahle~list=1>)
iz-anable =
{<s-cond:is-attn-cond>,
¢{s-spec:is~ACC v ig~ASYN>,
<s—event:is~opt-ref>}
is~disable-=t =

{¢{5-st:is-DISRBLI>,
<g-cond:is-attn-cond>)

TR 25,097
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¥ is-STRZ v is-SUBRG v iz~UFL v

is~NAHE v is«REC v is-THT v

5, ABSTRACT SYNTAX

13



IBM LAB VIZKNA TR 25.097

TRANSLATION OFY PL/I TNTO ABSTRACT SYNTAX 30 June 1969
5.3.5 INPUT AND OUTPOT STATENENTS

{126 is-open-st =

(¢5-st:is-0PEN>,
<s-list:is-open-list-1>)

{127}y is~open =

{<s-filetis-ref>,
<s~title:is~opt-expr>,
<s-1sz:is-opt-exor>,
<{s-blsz:is-apt>,
<5-psz:is-opt-exor>,
<s-open-attr:is-file-attr-set>,
<{g-env~attr:is-env-attr>,
<s-volume:is-opt>}

(128} is-close-st =
{¢s-st:is-CLOS5SE>,
<(s~list:is~close-list-1>}

{129) 1is~close =
{¢s~file:is-ref>,
<s-env-attriis-env-attrd>,
{s~volumeris-ootd}

(130) is~get-st =

is-file~get-st v is-string-get-st

{131) is-file=get-st =

{<s~st:1is-GET>,
<s-file:iis-ref>,
<s-gspec:is-data-spec v is-0>,
<s-copy:is-opt>,
¢s-skip:is-opt-expr>)

{132} is~string-get-st =
{<{s5-st:is-GET>,
<s-gstring:is-expr>,
<{s~base:is~CHAR v is-BIT>,
<s-svec:is-data-spec>}

{133} is-put-st =

is-file-put-st v is-string-put-st

14 5. ABSTRACT SYNTAX
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{134)

(135)

(136)

(137

{138}

{139)

(140}

(141

{142)

igz-file-out-st =

{(¢s-st:is~POT>,
<s-filesis-ref>,
{s~spec:is-data-spec v is-a>,
<s-page:is-opt>,
<s-line:is-opt-exnc>,
{s~skips;is~opt-exor>}

is-string-put-st =
(<s=-s5t:ig~-PUT>,
<{s-strinqg:is-ref>,
<s-base:iz~CHAR v is~BIT>,
{s-spec:is-data-spec>)
is~data-svec =

igs«list-data~dir v is-edit-dir-~list-1

is-list~data-~dir =
{<s-data~list:is~item~1list-1>,
<s-type:is~LIST v is5-DATA v is-ALL-DATA>)

is-edit-2dir =
{(<s—~data-list:is-item-1list-1>,
<s-format-list:;is-format~list~1>)

is-item =

is~-contr-itea v is-exor

is-contr-item =

{¢{s~contr-var:is-ref>,
<s-spec~-list:is-do-spec~list-1>,
<s-do-list:is-item-list-1>)

ig~read-st =

is-into-read-st v is-set-read-st v is~-ignore-~read-st

is=into-read-st =

{¢s=-stris~NEAD>,
<s-file:is-ref>,
<s-into:is-ref>,
<s-ident:iis~ont-expr>,
<s=-id*oris-opt-ref>,
<s-nolock:is-opt>,
<s-event:is-oot-ref>)

5.

7% 25.097
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{(143) is-set-read~-st =

{<{s~st:is-READ>,
<s-file:is-ref>,
<s-ptriis-ref>,
<s-ident:is-ovt-expr>,
{s~idtoris-opt~ref>}

{144) is-ignore-read-st =

{(<s-st:is-READ>,
<s~file:is~ref>,
{g-ignore:is-opt-expr>,
<s-event:is-opt-ref>}

{145) is-write-st =

{{s-st:is~-WRITDE>,
<s-file:is-ref>,
<g-from:is-ref>,
¢s-ident:is-opt-expr>,
<s-event:is-opt-ref>}

{146} is-rewrite-st =

{(¢{s~st:is~REWRITE>,
<g-file:is~ref>,
¢s-from:is-opt-ref>,
¢g~ident:;is«opt-expr>,
{s-event:is-opt-refl>}

{147} is-locate-st =

{{s==st:is~LOCATE>,
¢s-file:is-ref>,
<g-id:is-id>,
<s=-ptr:is-opt-ref’,
<s-ident:is~opt~expr>}

{148y is~delete~st =

{<s~st:ig-DELETI>,
¢s=-file:is-ref>,
<s-ident:is-opt-expr>,
{s~event:is~opt-ref>)

{14?) ig-unlock-st =
{¢s-5t:is-UNLOCK>,
<s-file:is-ref>,
<s-ident:iis-expr>)

{150} is-display-st =
(<s~st:is~DISPLAY>,
<s~ident:is-expr>,

¢<s-idto;is-opt-ref>,
<¢s-avent:is-opt-ref>)

i6 5. ABSTPRACT SYNTAX
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is-infix-expr v is~orefix-expr v is-paren-expr v is-tref v is-const v is-isub

{152) is~infiwx—-expnr =

{¢s-opr:is-infix-opr>,

{s-op-t;is-exnr>,

<g+op-2iis-expr>)
{153} is-infix-opr =

is-0R v is~AND v i5-GT v is~GZ v i8-D) v is-L% v is-LT v is~NE v is~CAT v

is-ADD v is~-SURTH v iS~-MULT v is-DIV » is-BXP
{154y is-prefix-exor =

{<s-opr:is-prefix-opr>,

<s5-opiis-exor>)
{155) is=-prefix-opr =

is-NOT v iz-PLUS v is~HINUS

{156) is-paren-expr =

({s~opiis-expr>)

(157) is-ref =
(<s=-id-list:is-id-list-1>,
{s-ptriis-opnt-ref>,
¢{s-sl:jis~subhscr-expr-1list>,
<s-ap:is-expr-list-list>}

{158} is-subhscr-exor =

is-expr v is-*

{159) is;const =

is-arithm~const v is-string-const

{160) is-arithm-const =
{¢s-dasis-pron-arithm>,
{s-viis-num-vald»)

(161) is=-string-congt =

{{s-da:is~fixed-string-eda>,
<s-vrig~char-val-list v is~bit~val-list>)

5. ABSTRACT SYNTRX 17



IBM LAD VYTIENNA

TRANSLATTON OT PL/I TNTO ABSTRACT SYNTAX

{162} is-fixed-string-eda =
{¢s~base:is-CHAR v 1is-BIT>,

<s=lengthzis-intg-vald>)

{(163) 1is<isub =

(<s-i:is~intg=-vald>}

(164} jis-opte«expr =

is~expr v is-Q

{165) is-opt~ref =

is-ref v is-@

(166) is-intg-val =

Note: cf. /5/
(167) is=-num-val =

Note: cf, /5/
(168} is-char-val =

Note: cf. /5/
(169} is-bit~val =

Note: cf. /5/

T8 S. ABSTRACT SYNTAX
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APPENDIX _I: _TRENSCRIPTION OT CONCRETE SYNTAX INTO ABSTRACT REPRESTNTATION

The production rules of the concrete syntax as defined in chapter 3 of /3/
using an extended Rackus notation forr two categories of rules, the so-called
higher and lower level production rules. The syntactical structuring of the rules
of both levels itself satisfies a meta syntax also given in /3/ wkich is repeated
in sectiom 1. . : : , .

The transcription of the rules in general depends on the symtax level in order
to convey the information of the syntaw level also to the transcribed rales, i.e.,
to the predicate definitions and to the classes of objects characterized by these
predicate definitions. The transcription of the higher level production rules is
definad in section 2.1; the transcription of the lower level production rules ia
section 2.2.

THE_META_SYNTAX

{1 prod-rule = not-var ::= ﬁefinition

{2) definition ::= Seguence ;ISEquence L definition
(3} segquence s:= unit ¢ unit seguence

(4 unit ::= not-var § not-const } unitesse |

[ definition } § [ definition 7 j
{ not-const ¢ uniteee } | [ notwconst e unitess ]

{5) not-var ::= sw-letter |} sm-letter - not-var | s®-letter not-var

(&} sm-letter tzxralbtcidief £fi19ihi ittt} Lymi
njojlvrioftrysitiuiviviziyl]sz=

("N not-const :3= PL/T-symb § PL/TI-svmb not-const

{8) PL/I-symb i:= A} B}y Cy D}VEY}PIGGEFRIIT (I GYE LM G
01 P71 Q1 RISITYOY VW XY § 24
$ a1 #1097 1Y) 2138 }SEETT B LI
blank | _ =1« | - b= /0 00} Vo0 -t 71
&P L= >1 <RG0

Additional rules For the insertion of spaces:

Spaces {(e.g. blanks, ne¥ lines, new pages) are optional immediately
preceding or sancceding ®z:;=' or *}* or *{* or '}* or '[f or 1% or °of or
*eee? and between arbitrary adjacent units. A space is mandatory {to avoid
ambjquities) between adjacent not-vars and between adjacent not-consts.

__TRARSCRIPTION OF PRODUCTIGN RULES

The transcription of the production rules of the concrete syntax is performed
by three functions ar, ar-1, and ar-2. The argquments of these functions are
pieces of text out of concrete prodection rules {i.e. strings), and any such
string takes a form which can be generated by the above meta sSyntax.

The transcription functions map such strings piece by piece into pieces of text

of predicate definitions; this is done in a way that the mapping is governed by
the meta syntactic category to which the argument belongs.

APDPENDTY- Tz TRANSCRIPTION 0OF CONCRETE SYNTAY FNTC ABSTRACT REPRESENTATION 1§
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2,7 TRANSCRIPTION OF HIGHER

(9

{10

(i

{12)

{13}

(te)

{153

(16}

(17

2 APPENWDIT T:
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The transcription of a production rule is complete if the whole text of the

In this case the resulting text is a

complete predicate definition which is a member of the predicates defining the
abstract representation of concrete progranms.

Fote:

If for a metasyntactical argument no definition formula is found below,

the

definition is given by the definition for the immediately succeeding
syntactical structure of this argument,

LEVEL PRODUCTION RULES

Any production rule of the higher level concrete syntax is transcribed into a
which is recursively defined as follows:

predicate definition by the function ar,

ar { not-var ::= definitiom } =

is~c~ not=var = ar {( definition )
ar { sequence; | ... | seguencepn ) =

ar { seguenceg } Y ... ¥ ar { sequencep }
Note: This rule is valid omly for n 2 2
ar { unit; ... unitp )} =

{< s{(1}) : ar ( umit, }>,

< s{n} : ar { unit, }>)
Fote: This rule is valid only for n 2 2
ar { not-var j} =

is-g= mot-var
ar { not-const ) =

ar—1 ( not-const }
ar { { definition } } =

ar

ar

ar

ar ( definition )

{ { definition ]} =

is+»Q v ar { definition )

{ uniteocs } =

(€ 541} 1+ ar ( unit }>,...}

( [ not-const = unitese } } =

(< s=-del 3
< s5(1) =

ar { not-const }>,
ar ( unit }>,...)

TRANSCRIPTION OT COHCRETE SYNTAX

INTO ABSTRACT REPRESENTATIOH
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{12} ar { [ not-const e unitess J] 3} =

is-2 v ar ( { not-const e uniteees j }

2.2 TRANSCRIPTION OF LOWZR LEVEL PRODUCTION RULES
Any production rule of the lower level concrete syntax is transcribed inte a
opredicate definition by the function ar-1, which is recursively defined as
follows: o '
{19 ar~1 { not-var ::= definition ) =

is-c- not-var = ar { definition j

(20) ar-1 { secuencey { ... } segquencen } =

ar~1 { seqguence; ) v ... v ar~1 { seguencep }

W
B

Note: This rule is valid only for n

{21 ar-1 ( unity ... wnitp ) =
(< elem{3) z ar-1 { units }>,

< elem{n} : ar-1 { unitp }>
Note: This rule is wvalid only for n > 2

{22) ar~1 { not-var ) =

is~c~ not-var

{23) ar-? { PL/I~symbyses.,PL/I-sy0by ) =
{<elem{(t} : ar~1 { PL/I-symb, }>,

<elem{n} : ar~-1 { PL/I-symnbp }>)

Hote: This rule is valid only for n 2 2. It apolies e.g. for keyvords and
comnosite operators. In order to keep the transcribed predicates short,
this transcription rule was not applied in chapter 3 im all instamces where
the PL/I-symbols were letters,

{24y ar-1 { PL/T-symh } =

ar-2 { PL/Y-synb )

{(25) ar-1 { { definition } }

ar-1 ( definition }

H

{26) ar~-1 { [ definition ] )

is-2 v ar-1 { definition }

ADPENDIX T: TRANSCR'IPT"IO‘N OF CONCHRETE SYNTAX TIWTO ABSTRACT REPRESENTATION 3
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ar=1 { unitess )} =

(< elemn(l} : ag~1

{ unit }>, ...}

The function ar-2 is

FL/T-5ynhb

daefined as follows:

ar-2 {( DPL/I-symb )

=

Lol A P

1s-A-CHAR
ig=Z~CHAR
is-DAOLLAR
is~COMM=-AT
is-NUMBIR-SIGN
iz-0~CHAR
is—9-CHAR
is~BREAK
is~BLANK
is-aPOSTR
15=~EQ
is=PLUS3
is=-MINUS
i5~-ASTIR
is-SLASH
ig~LEPT-PAR
1s-HIGHET~PAR
is~COMMA
is-POINT
iz-SEMIC
is~COLON
1s—AN3

30
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This ipdex lists all nawes used in the document, with the exception of names of
selectors or formal parameters, netavariables, abbreviations and those function
names, which are defined in chapter 1 of /5/.

FPormulas are referenced to by the form XX-YYY (ZZZ) , vhere XX is the numher of
the main chapter, Y¥Y is the page nember within the main chapter aznd Z2Z is the
number of the formula within the main charpter.

The following conventions hold:

(n For names defined in chapter 1 only the defining formula is given.

{2} Por all other pames all instances of use in a2 formula are given. The
defining formula is indicated by an underlined reference.

APPENDTX IT: CROSS-REFERENCE TNDEX 1
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A-CHAR . o . o« &
ACC o w o o o
ACCESS & & & o
ADD  + & & o & »
AL o & ¢« & o o &
al-suce~list {p}

ALL-DATA « & « .
ALLOCATE . - & =
AND . . . . . .
APOSTR o« o« & & =«

app-da(z,bs}) . .

-

AREA . . o U=-10(33)}

area~da(pd} . .
arg-p-list(b,p)
ARITHM . . .+ . .
arithe-base (pd)
arithe-da(pd) .
arithe-rode (pd}
arithm-prec (pd}

arithm-scale (pd)

arithe-scale-£f (pd)

ASSIGH - - « 4 «

-

-

TR 25.097
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INDEX

-

e e 4 e o . 2-B(26),4-22(80),4~3B(151),4-40({196),5-8 (74)
e e e e e e e e e e e e s WUmTU(296) (4-TU(297),5-13 (120}
C e e e e e e e e e e e e e .. L4-TH(293),5-13(122)
e e a e e e e e m e e w . J4-55(218),4-82(321),5-17{153)
. . L U4=27(96},4-27(37),4-46 (1B4) ,5-4 (31} ,5~5 {47} , 5-6 (55)
e e e e e e e e e e e e e e . L4=59{238),4-50(237
e e e e e e e e W4=T9(311),5-15{137)
C e e e e e e h s e e e e e e s . J4=69(274),5-12(108)
.. 2~u(9},2—a(2u),z-a(ze),3;20(134),3»24(152;,5»11(153)
e e . .3-23(15%),3-23{161),3-24 (162} ,3-24 (164} ,4~89 (347}

e e e v s s s e s s e s e <4=BB{343),4~87 (342) ,4-B8 (343}

18{67) ,4~25(90) ,4~31{116) ,4=32(119) ,4=32({119) ,4=-4Y {179} ,4~-51(204),

4~53{214) , =70 {279}, 4-73(290) , 5-6 {56} , 5~ 12 {115)
e e e e e e e . J4=UD({161}),49-31(116},4-05(1B1} ,4-70{279)
e e e s m s e s e ow e a s +U4=B6(339),4-86(33B},4-B6(339)

v e e WU=31(116) ,4=~32(117), 4=32 (118} ,4=~32 (113} ,8=~51{204}

W e s e e e e o SB=33{125),4-33(123) ,4~34(127),%=38 (132)

e e e e e e e e e eoe wee e s e . 24=33(123),4-31{116)
e e 4 e e e e s e e e e . <H=33{120),4-33(123},4=34(137}
e e e e e et e e e e e e e e . WU=34{127),4-33(123)
e e+ -4=33{126),4~33(123), 4=34 (127}, 4=34 (133),4~35(134}
e s a a e e e e e s e e e e w o JBm3I5L1IN},4~33(123)

L4-69(272) ,5-12(107)

a ®= 4 ® ® & $ + © 4 ® v @ 4 B & v =

ASTER .2-4{9},2-4(11),2-4(12},3-3(19), 3-4(28), 3-5(34}, 3-5(36), 3-6 (45} ,3-7(52},3-21({139},
3-21{140) ,3=-22 (144} ,3-24 (162} ,3-24{166) ,4~21(78) ,4=28{104) ,4=28 (105} ,4=-54(217),
4-81(319) ,4~82(320) , 4~B2(321},04-082(321),4-85({333},4~86(340},5-7 (68} ,5~8 {74}

ASYE - &+ o o » =
BATTN . » + & & &
AUTb s s s s e s
B-CHAR - - = +
BAC & & a s o @
BASED + o + = &

based-ptr(pd) .

2 APPENDIX II:

»

@

Gt s s e s a e s e s e as e e oae s SH=TH{297),5-13({124)
e e s e o W=23{81),4-25(89),4~26(92),4=-73(292),5~13(121)
et e s s s s 4 s e e s s s . U=27{99),4-28(101},5-2(11)
L4=22(B0), 4-22(80) , 4-49(196) , 4~ 97 (342) ,4-89 {IuT} ,5~7 ({68}
e e e e 6 4 e m am owoee e s JH=47(188),5-3(1T)
e e e = o« <U=19(72),4-23(81),4-24(88),4-26(92),4~29(106)

e b e e e s s e s e e e s e e s w e U=48({192),4-48(191)
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BBIT « o « o o o o o 6 o o » o s = s o o o o o = « o o s = s 4+ o s o+ SU=89({196),5-9(81)
BCOL 4 4 o o = 2 = o » 5 « « » « s o s a o s s s« s 2 s s = o ¢ s » » o 24=89{196) ,5-9(84)

bdp-list(pd) « « . .4=28{102),4-23(84),4-30 (111), 4=043(172),4=-U4(177),4=48 (190) ,4~U8{191},
4-50 (201} ,4-51(203) , 4=70 (276}

BIN & o v « o« o o s o « = & o o «8=33{125),4-52(209),4~87(342),4-B88({343),5-4¢{33),5-6(57)

BIT & o o » 4=35{180} ,4~36 (144} ,4-43({196) ,4=~52(209) ,4-78¢310),4~87¢342) ,5-4 (34} ,5-6¢a9},
S-6 (58}, 5-7{64),5~9(81),5~14(132),5~15 (135}, 5~ 18 (162}

BLANK 4 v « o o « o o = o o = = s o ¢ = o « = » = = s «2=8¢10),3-24(162) ,5~7 (68} ,5~8{70)

block-defaults{ad-set,b,id) =« + & o a & « o o 2 ¢ = & » o & « 4=19471),4~19(69) ,4-19¢(71}

bLloCKk=PAP} o o o - oU=U{B), 4=T(20),4-10¢31), 4= 14 (50),4=14 (51}, 4= 15(56) , 4= 16 (57) ,4-19{69) ,
%-23(81),4=-29 (107}, 4~54 {215) , 4-55(219) , 4~57 {226} , 4=57 (227}, 4-61(241) , 4~678 (268},

4-68 {263} ,4-70{276) ,4=-71 (284} ,4=73 {290} ,4-74(298) ,4=79(311),4=-81(319},4-83(323},
4-84(327) ,4=86{335) , 4~90 {351)

LU=73(291),5-13(119)

BOV...............-...-.-.a...o...go

L U=-89 ({196} ,5-9(82)

BPIC o 2 4 & o @« & a % 3 % # o & % % % o n s & % = 5 & w &« = v & » =

. 2-8{24) ,3-22(150)

BREAK 4 u o = = o » o = = o s s s« « & 2 2 = © 2 s v 2 2 = o = s o s =
BSPACE @ « o o s o « o o = o s« = s s » o« » a s s 2 o o s s o s s« « o o« 24=049(196),5-9{60)
LU=47(188),5-3 {17}

BST 4 » o © s # 2 & a » & « &« o + % # & =« o 5 o 2 & 2 a = ¢ = a s o a

. L4-47(188),5-3(17)

aoF 4 2 # ® & ® % e+ ®» & & 8B & e % W 4 a3 = 8 wW B 8 @ a ® & ° T ¥ ° o
BOILTIN . & ¢ = a & = s 5 » = = =« ..u-10(33),u“15{67),4”25(92},“‘26{92),4*27(94),5"2{10]
C'basE(pd) * @ = ® & % B ¥ & & ° % W W P T M B & ® ® & © @ © s w3 @ o -5_”3”‘1}_21,”"3“(130’

C-CHAR o o« = o o o« = o = a » o « o s o s o & 22=3{26),4=22(80),04~22(80),4-49 (196} ,5-7(68)
C-mode{pd) « « o« o 2 + a2 3 m 8 v & s a4 8 s s e 2 5 8 e % 2 o+ » oo » o« <H=34(73F},4-304(130)

C-5CAle(DA) « = + s v 4 e c s = 4 = m e s a0 o moamomomomos e o . o= J4=38(133),04-34(130)
4-66{259) ,5~11(96)

CALL ¢ ¢ © o s © » o a2 a 5 a » 5 5 + 2 © = »a 5 2 % » v o @ o @ » % =

SU=82(321},5~17 {153

CAT ¢ o o« % # =« = » o & o = = 2 © &« & 2 % %« » % a s 8 e =2 & = % & =

CHAR o o o - 4-35{140),4-36(144),4-49(196),8=52(209),4-78{310),4-87(342),5-4 (34) ,5~6(49),
56 {58) ,5-7 {64} ,5-9 ({81} ,5-14(132),5~15(135),5-18{162)

JU~63(247),5-13(11T}

CHBECK =+ & o 4 2 # s o 2 5 « o 2 2 & 3 5 % % = &« a a o & » & + o & a

. 4=77 (305}, 5~ 14 (128}

CLOSE - - - - L] - - - - - - - - - L) L - - - - - - £l o - - = - - - L

< 4~U9 {196} , 55 ({B4)

COL 4 2 » % 5 % » 2 & % # s« ® 6 e % » % & &« o 5 = @« @ a &« 5 o & a & o
collect(set) + o = 4 & o &« % s & o 4 2 s %+ = 5 » a 8 s = x v » = s 2 v &« 8 3 » o « 1=2{5)
COLOK . » o .2-4(9),2-8{24),2-8(26),3-3{19),3-4{28),3-10(73),3-10(77) ,3~24{162) ,4~21{78)
2-8({24) ,3-22 {109} ,4-21(79)

COMM~AT & o » « » © % a ® = s » = =@ » & » & o @« % &« &« o =2 = n
COMMA . . 2-4(9),2-8{26),2-9{29},3-1(3},3-2{11),3-2(15),3-3¢19),3-3(21) , 3-3(22} ,3-3(28) ,
3=-4(25) ,3-4 (27) ,3-5(32) , 3~5({37) ,3-6 {44) ,3I~7{51) ,3-7{55) ,3-B(61),3-9{66) ,3~9(67),

3-10(73) , 3= 11({B4}, 3-13(94) , 3-13(95) , 3-13 (96}, 3-14(100), 3~ 14¢101) ,3-15¢{104),
3-15(109),3~15{110) , 3~16 {114} ,3=-16 (135} , 3-16 {116} ,3-17 {118}, 3~17(120) ,3~18¢{128},
3-22(104) ,3-24{162) , 3-24 (166} ,5-T (68} ,5-B8 {74}
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COND . .4-10(33),

cenn~opt{pd) . .

const-da {x}

caonst-val (x}

COBY v v o o o
CPLY . 4=33(124},
CST v a v o = &
CTL . .4-27(95},
D=CHAR o« o + =

da=attr (pd)

da—~attr-1 {pd}
da-attr-2{ad}

DATA . o « & = &

DEC . .

decl-descr-attr{p}

decl-ref (b, p}

def-attr-test (p)

def-extension{ad~set-1,ad~set~2}

def-name{id) . .

DEF~PREC-DEC .

def-prec~1{base, scale)

DEF~SIZE . .

. -

default (ad-set,b,

DEFINED .+ - .+ =

DELAY .+« & « « =«

DELETE &+ + « 4+

dens~attr (pd) .

descr~area~da {pd)

descr-def (ad-set,

descr-ext (pd,expr)

descr- ln(P) .« »
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4= 18 (67) , 4=25(B9} , 4~ 26 (92} , 4=26 (92) , 4-27 (94) , 4~ 73 {290} ,5-2 (10} ,5-13(120)
Gt e e a e e e m e s e e e 4 e we e e e e e 4=27{95),4-23(84),4-43(172)

C e h e e e s e e s e e e m e e e e e . S4=B87{342),4-87(341),4-87(342)

. «4=B89({347),4-13(45),4-34(127),4-35(134) ,4-36(149),4~38(150) ,4-52(210},
4-52(211) ,4~58(2304) ,4-82(320) ,4~87(341) ,4-87(I42) ,4-89 (347}

e e e e e e e e e e e e e e e e e e e e e e 4a e e .u~B3(246),5-13(116)

4=37 (147}, 4~49 (196) , 4=52 (209) , 4=87 (342}, 54 (33} , 5= 6(57) ,5~7{67) ,5-8 (71} .
5-9 (80)

L A A e e I L L I L D R L L B ] .ﬂ—u7(183),5-3(17}
4-27 (98} ,4=-28(101) ,4=29(106) ,4=-32(117) ,4=-43(176),5-2 ({11} ,5-2 (15} ,5~3 (24}
e s e e e e e moa e e e s «2-B(26),4=22(80),4~22(80),4-40(160},5-7(68)

L4-32{117) ,4-24 (86} ,4=31(116) , 4=~44 (177) ,4=~44 {179),4-46 (184) ,4=-51(203),
4=51(204) ,4=70 (276} ,4-70(278) ,4~70(279)

. e 28-32(118),04-32(117)

e e e e m e e m e meee e oo s 8=32{119),4~19(72),4=32(118)

e = e - s 4=79(311),5-15(137)

. 4=-30({109),4~33 (125}, 4~34(132), 4-46 (184}, 4~52 (209}, 4-87 (3I42), 4- BB (343) ,5-8 (33),

5-6 (57)

e e e e e e e .« J4=57(229),4=-57{226)

4-44 (179) , 4~54 (215) ,4~55({219) , 4-70({276) ,4~-72(285),

. !:EEJQQEL,U-29(106),
4-83(324) ,4-96 (335) ,4-90 (352)

J4-20(77) ,4=20(76)
e e« e - 8=19[70),4-19(F9} ,4=-19{T1),4-57{227)

LY R I T Y T Y *« ®= ©®8 32 & & 8 © & = & @« 2 &

e e e e e e . -4-130{38),4-9(28) ,4~9(30) ,4~10(34) ,4-45(183)

* & 4 B * &£ F W & 8 & & 2 s e e .u‘u6(13“)

e« e . J4=35(135),4-34(127)
. . JU-GO(161)

id) L4z19(69), 4-9(28),4-9 (30}, 4~19(69),4~45 (183)

e e e - JU=19(72) ,4-23(81) , 424 (8B) ,4~26(92)

v e s o JU=6B(271),5-11(104)

.« « « J4=77(305),5-16(148)

1
N
~d

—
o
s

. e ), 4-24(86),4~-24 (BT} ,4-44(178)

e e e o~ L4-U5(181),4-44(179)
4=574227) ,4-57(226) , 4=57(227)

b) - - L4 - - - - - - -

.ﬂ:ﬂgillﬁl,n‘u3(175),“—ﬂS(?BO){H—u5(181},ﬂ~90(353)

.ﬂ:égiggﬂl,u-56(223),ﬂ~58(233),H-58(235),ﬂ~59(23m

* @
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descr-p-list{p} . + « « =

descr~p~list-i{p} =

descr-string-da{pd} . « 4+ .
descr-sucec-p-list{(p} . . « =
descriptor-defaults{b} . . .
dim-pl{pd) .+ « ¢ ¢« & o o 4 »
dimensionality (ad~set) . . .
DIE & & o v » o s = o » x =
DISABLE + & s o o s o« 4 « &«
DISPLAY + u o« o o o » « o &«
DIV o s o« o o s « o« & = s« =
DOLLAR + & o o o 4 o o a = =
E~-CHAR . « . &
elem-set{list} . .+ « = & = &
eapty~cand-pt . . . . 4 . .
ENABLE . ¢ ¢ o 2 o » a
end=cl-p{xX} + o « a » « s =
ENDT o o ¢ o o o o s = & & &«
ENDP v« 4 o o« n s o a = © = »

ENTRY . . . 4-10{33)

eptry-attr-p{pd) . « ¢ + « o
ENTRY-CONST . . o o « = &« =
entry-da {pd) . S
entry-descr-p-list {p-list,p}
entry=-p{pd) .+« « 2 o + & « o
env-attr-p(pd} « + + « & » =

env-trans—-arg-list (b, p) -

env-trans-bdp(pd,p} .

+
*
[

env-trans-call-st(b,p} - . «

env-trans-expr (b, p) " s e o

env-trans=~id{b,p} .+ - « & «
env-trans-init(b,p) - = « «

env-trans-init-const(b,p} -

-

TR 25.097
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< 4=56[224) , 4~ 56 {222) ,4-56 {223) , 4~56 (232}

-

.4=56 (223) , 4-56 (222
L4=45 (180} , 4~ (179)
.4=31{115) ,4-30(112)
. -8-574228),4-57(227)
.5;231103),4-é8(1om
4= 86 (336) , 4-86 (335)
J4=4T7 (188) ,5-3(17)

« 5 » ‘a «

% = o w =

- & 5 2 =

v & o & e =

L 4=74 (299}, 5- 13 (125}
L4=B0 (316} ,5~ 16 { 150}

L4-82(321),5~17 {153}

e = & &8 =

3-22(149) ,3-24{166) ,4-21{79) ,5-T7(68)

. 2~8{26) ,4=22 {BO) , 4~22 (BO} , 4-39 (158}, 4—~39 {158} , 4= 49 (196} , 4~50 {197} ,5~7(67)

«4-38{152) ,4-38(151) , 4~3B({153) ,4-38(158} ,4~39(157} ,4~-56{223}

.

-

-

-

-

-

.E:QQJQEQL,H-60(239),u—62(2u2§,uuﬁ6€25?}

e e S4=74(294} ,5-13(123)

.2=7419) ;26 {16}
L4=73{291) ,5-13(119}

LI
= ¥ & e 3 @ @
- ® = = a

«4-73{291},5-13{119)

a » = 2 &

31¢116) ,4-32{119) ,4=46 {184) ,4=-51{204) ,

5-6 {56}

e o » WJ4-82(169),4-42{168) ,4~42(171)

APPENDIX II:

.6-3 (4} ,4-23 (B1) ,4-25(89) ,4~25 (91)

e e e e .3332{1zo;,u—31£1163
- H=56{225) , 4~ 56 (228} ; 4~56 {225)
.g:ﬁgilzgl,u—u2(171),u-u5(1az)
J4=47(189) ,4-87¢187)
4286 (338) , 4~ 83 (324
W4-2B{104) ,4~28(102)
cU-661259) , 4~54 (216) , 461 (241}

,4-B1(319) ,4~B2(320) ,4-85(332) ,
4=B86 (340)

v e e e = 24=90¢352},8-90(351)
A=54{217) ,4=54 (216) , 4~58(217)
e e = o o -4=55{218),4~54(217)
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env-trans-init-spec{b, p}

«H-58 {216} , #-54(215)

L]
L]
°
*
.
.
.
"
-
L]
-
-
-
L]
s
.
3
L]
[
L)
.
"

env—trans-1bd{PAd,pP} .+ 4 ¢ o 4 4 4 4 8 5 @ = o 2 2 a4 % ® v 6 = + 2 » U~28{105) ,4~28(104)

envy-trans-ref(b,p) . + . . . 8=83{324}
5

L4=33(121),4-66({260) ,4-67 ({261} ,4~68(268) ,4~68(269} ,
) ,4-T3(290) ,4=74 (298}, 4-82 (320) , 4-83{323) , 4-83 {324)

env-trans-subscr-1ist(b,P) « ¢ « o o 4 o 2 2 0 o = 4 » s+ o o & + » 28=-85{332),4-83{324}

Z0Y . .
EQ . - .
ZRROR .
EYENT .
EXC . »
EXIT . .

EXP . .

. <H=73(291},5-13(119)

o o & +2-8({9),2-8(26),3-11(84),3-14(100),3~21(136),3-204(162),4-82 (321),5-17{153)
. 4=73{290) ,5-12(115)

4-10 (33} ,4-18 (67), 4=25 (90} , 4=32(119) , 4-32(119), 4=~51(204), 5~ 4 (32) , 5~5 (48) , 5~6 {56)
% & o = -u”u7(1883,5’3(17§
LU~62 (241) ,5-11 (105}

# 4 ®©° & & & «© ° o & W o O & # & 2 e =W & w % @2 & & « ¥ €& e =a

. e e e s . JB=B82(321),5-17(153)

" e @& & 3 @ % & & = e & & & 2 P ® & & & = ®© B

expand-pic=-sSpec(Pic) « « o o = s v = & « = e e a e s e e . Ll=38 149} ,4-37 (148) ,4-38{149}
8-38¢1%

expl-decl-ref(b,idl) - « & &+ = o & = » o U=BU{327},04~14(51},4=-16(57} ,8-84(326),4~84(32T)

expl-defaults(b,id) .+ o o a = v o @ « o = 2 « 5w o &« « 5 » o o = = o o SH=20{75) 4-I9(TY}

EET . .

- JU=-3(3),4-3(8} ,8-26(93) ,4~27 (94} ,4-27(99},4-U2(167) ,4~46(185) ,5-2{11) ,5-2{14),
5-2{16)

ext“EDtry-Set{t) 4 £« # ©° 4 © 2 = B W ® 8 B B & & = #® 3 w & s B 0 & @ H*3iu|,4*2(1) 'u—3{6}

ext—PrOC“P(P) s s+ 4 = 4 = » 6 & 4 w e w s @ a % 8 & 9 W e = 2 8 e w ow o u'“‘13!,u"10(31)

EITEBNAL L4 - - - - - - - L - - - - - - L] - - - - L2 * - - - - - - L - - - - - -

F=-CHAR .
FETCH .

PILE . .

.U~45(182)

. 4=22(80) ,u~22 (80) , 4-59 { 196)

8 & % 4 = ® ®w ® 3 & = ®w & ®m s a4 * & a2 w 3 = » w @ .®

e e s . SU-6B{268},5-11(107}

» & & & %+ & B & ® ¥ W g A e £ * & A @O & B I @& @ = ©

L 4=-10(33) ,4-18{67),4~25(91), 4-26 (92) ,4~32(119),4~51(204) ,5-4 (32} ,5~5 (48} , 5~6 (56}

FILE=CONST @ o o 2 o o = 2 = o = « = a « = « 4=23(81),4=-25{89) ,4-25(91) ,4-26(92) ,4~26 (93}

FIKISH .

e e s e maa e e e e e e s s 24=T73(290),5-12({115)

L N I L L I T N

EICSE-1etter(id) « « o o o o o o 4 = « o 8 o o s 4 4 4 o v e e o . +5235(137),4-35(136)

FIX . .

FLT . .

FOFL . .

FORNAT .

< 4-30(109) ,4-33(126) ,4~49(196) ,4~52(209) ,4~BB8{343} ,5-4 (33} ,5-6(57} ,5-9(79)

4-33(126) , 434 (133) ,4-35(134), 4~ 46 (184) , 4-49 {196) , 4=-52 (209} ,4~BB (343) ,5-4(33) ,
5-6(57) ,5~9{79)

s+ % 0 « « &« JH-B3(286),5-13(116}

® % B8 & & & & @ B * w ¢ ® & & ® s ® © & = w =

8=10 {33) ,4~18(67) ,4~23 (B1),4~25(BI) ,4~26 (92) ,4—~26 (92} ,u-27 (94}

« & & ©° o B 4 & &

format-attr-p(pd) .+ + o + & 4 2 2 4 & s 2 s s u e s & 8 e 8 » = o o LHZUBLIIH} ,4-U4B (193}

FREE . .

G-CHAR .

. e e e e e e S0=T71(283},5-12(110)

@« * * & @ ® ¥ A4 ® B 4+ & W & o0 & @ Ww w & & . =

«2-8(286) ,u4~22(80) ,4~-22 (80} ,4-3B(154)

® s # & 3 8 2 & ®W 0 & & e & & @ & T W w B &

e e s e s s e 4w s e . JB=B2(321),5-17(153)
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gen-base{ad~set) . .

gen-base-i{pd) . . .

gen-mode {ad~set) . .
gen-prec{prec) . . =

gen-scale (ad-set) .

gen~scale~f (prec) .

generate{t) e 2 v .
generate-eqguiv{t) .

generate-T{x} .« .

generate-2{x}) . . .

generate-48(t) . . .

GENERIC & « o & « =
generic-attr-p({pd) -
GET v o o« o  « » =
BOTO o 4 o % o « & &«
GT » + =«
H-CHAR < « o « o o
I=CHAR + o o » 2 &+ =«
id-p-list(p) « . « .

IF @ v 2 = o « o o »

incorporate (progras,id-

INCORPORATE . « 4+ &
inf-operator(x} . .
IRF 2 4 & + = & = =
insert-aster (pa-opt)
insert-aster-i(x) .
insert-space(x) P
insert-space-1(x) .
insert~space—~48 (x) .
inserf*space-48-1(x)
IRT & 6 & e + o & =
iptg-val{y,bs) . . .
is-access-st . . .« .

is+al .+ & 4 & o a =

-

library)

-

-

-

-

.

L3

TRANSLATION

Y

- » w a

OF PL/I

-

TR 25.097

INTC ABSTRACT SYHTAX

.4-52(2C7} , 4-51{205)
-4-53(213) ,4-52{212)
.4=52(206) ,4-51(205)
.4-52(210) ,4~51(205)
.4-521208) ,4-51(205)
L4-524211) ,4~51(205)

a2-3(2 ,2~2¢1) ,2-6( 14}

«226{14)

- @& » ® & =

« 227343}, 2-3(2),2-3(3),2-8(24) ,4-21{79) ,4-90{353}

-

»

-

*« & 2 o

2-3(2),2~3(4),2-8 (24) ,2-9(28) , 4-21(79) ,4-90{353)

-2=8(24)

s ® °o & B =

4-23({81) ,4=~25(89) ,4~26 (92)

.4-50{199) , u-50 {138}

. LU=77(305),5-14 (131),5-14{132)

- = © 0

-

. B-66{258) ,5-10(95)

£ 3-21{136},3-21(142) ,3-24(162) ,4~-82 {321} ,5-17({153)

-

-

-

LU4=22(80) , 4~22(B0) ,5~40{160)

. 4-22 (B0}, 4-22(80) , 4~ 35{138) , 5-7 (68)

.

»

.4-85(331) , 4-85 (330
. U-66(256) ,5~10(94)
4-3{5),4=2{1) ,4-3(6)
» 4=-67(266) ,5-11(99)
.4-82(321) ,4-82(320)
e L8-87(18B),5=3{17}
4674263} ,4-67 {262}
4-67(264) ,4~67 (263)
- e - 2223(6},2-3(2)
2-3(7},2-3(6) ,2-3(7)
- - 22-9(27),2-8(2%)

.2-9(28) ,2~9(27) ,2-9(28)
4-27{99) ,5-2(11) ,5-2(14) ,5-2(186)

- «8-89(348},4-85 (347),4-89(3u8)

- -

e a = = . 25-13(122},5-9(87)

a s e = o » =23=-12{109) ,5-12(108)

APPENDIX II:
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is-al-agqr . « « « o »
is-al-area . « « = « =
is-al-array . . . . =
is-al-attr-of {p,ad) .
is-al-scalar « + . +
is~al-string . . . . .
is—al-struct - + « & .
is-al-succ +« « + - &
is-allocate-st . . . .
is-area~cont (p) « s
is-arithm-const , . .
is-assign~st . . . . .
is-attn . . . . . . .
is-attn-cond . . . . .
is~attr~descr{ad) . .
is-attr-af (p,ad} . . .
is~based . . & 4+ = o &
is-bin-pic . « « o« & o
is~bin-spec . . . . .
is~bit-val = ¢ o « . &
is-hlock « o & & » & .
is-block~-p(b) . . . .
1s-bodY o+ 4 4 2 4 &
is~body-part . . . . .
is~buyiltin-cont{p) . .
is-c-[abbr~nampe] . . .
is«c-[name] . « « » -
IS=C=B 4 o« « o a w s =
is-c~abbr-[(name] . . .
is=c~ACCESS v v & & »
is~-c-access-statement
is=c~-ALIGHED . + + o -
iS=C~ALL « o =« « o = =

ig-c«BLLOCATE . . «

8 APPENDIX II:

ABSTRACT SYNTAX

a e = ® s
“ e+ 4+ a2 =
a 4w o= .
+ o v = u
« = oA s .
s = s & .
" s = s
« + 3 & =
« & e a4 .
- 2 0 e =

& % T & =

-

CROSS~RETERENCE INDEX

-

= & @ e ¢ ® 4 @ =& = =
“ = e s s = s o4 4 = w
5 2 =2 s e ¢ ®w = s o =
+ % e ® om e o= o= oW o=

“- B # B & & B T w = =

TR 25.097

30 June 1969

«5-7(59),5-7{60}) ,5-7(62) ,5~12(109}

« o« +527{65),5-7(63)
-« - .5-7(60),5-7(59)
-+ 459236} ,4-57(226)
-5-7{63) ,5~7(59)
-5-7(64) ,5~7{63)
+3-7(61) ,5-7(59)
- +5-7462),5-7{6M
.5-12(108) ,5-9(87)
-4-17(64) ,4-18 (67)
. +5=174160},5-17(159)
-5-12(107) ,5-9(87)
- - - =5=3{25},5-2(10)

.5-13{121) ,5-12{115) ,5-13(122) ,5-13 (124} ,5-13(125)

. . 4=18(67),4-10(31)

- 4 % & = & »® e = & =

= e s ® =2 & = 2 » & a2

* 4 3 @ & & e F = 2 &

. - «4-10{33) ,4~10({32)

SU=14 {49) ,8-14 (50} ,4~18(68)

-+ - 522013} ,5-2(10)
.5=8{71) ,5-7 {66)
-5-8(72) ,5-8(71)
. .5-18(169},5-17(161)
. 5-10(89},5-9(8T)
. e e S U=3(7),4-10(32)
e e e 252103),5-1(2)
5-1{1) ,5~1{3} ,5-10(89)
. - .4=16{58} ,8~18{67)
;2-u(13)

. =

.- & = ® s s e

3-25(172), 2-4 (13)

3-9(68) ,3-22 (189} ,3-24 (166)

-

-278(13)

= 4 & a B 2 »

e e e s e e e e 2316(115),3-16{116) ,U~T4 (296) ,4~T4 {297}
3-16 {115}, 310 {78) , 4~6 (20} , 4=~ 62 (241} , 4=T 4 {293} , 4-90(355)

e e e 4 s .3-U(31),4-18(68) ,4=27(97) ,4-51(204) ,8-58(231)

.3-2(14)

a 5 & = & = 3

L3-18(101)

« w & ® = &
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is-c-allocate-statement . . .3-14(101)},3-10(78},4~56{222),4=-56(223),4~-56(224),4-62(241),
4~69{274) ,4~69 (275}

is—c-alphaperic-character . « o o« « » = ¢ o o o o o a » » »3-22(150),3-22¢148),3-24({162}
. 2-8(24)

IS~C=AND 4 4 2 o o0 & 2 % = % 2 w & % 2 = &« @ =@ « « ® & %3 2 W @ e w s mowow o .

IS"C=ABEA + 4 4 ¢ 4 « s s o e o = s s w e w s o s 35(36),3-15(1C€),4-20(77), 4=73(290)

js-c-area-attribute . . 3-5({36),3-3(23),3-4(31},3-14(103),4-32¢119),4-40(162) ,4-40(163),
4-53(214)

is-c-arithmetic-attribute . . . ., 3=5(32),3-3(24),3-8(31),4-32(119) ,4-33(128) ,4-34(129,
. 4-35 (136}

is-c-arithmetic-init-canstant . « « o« o o ¢ s o o » & s o o o +3=7(88),3~6(47),4-55(218)
is-c-assignment-statement . . . . . & . o ¢ ¢ o« o 3=104(100},3-10¢(78),4-62{281) ,4-69(272}

e e yrmprm e e i

-3~ 16 (116) , 4=74 (296)

iS~C=ASTHC v o =2 2 o o 2 4 2 @ s = # 2 o ©« a % = =« « w o = = = 2 = =
is=C~ATTENTION o + 4 =« o s s = o » a2 o« & o 5 s a » « 3—-8{59),3-16(174) ,3-16{115) ,4~-23({81)
is-c—atteption-attribute . . 4 4 4« 4 4 4 4 + o o s s & = s+ o+« 3=B{59) ,3I-T{49) ,4~26(92)
is~c~attention-~conditioo . . .3~ §1113L,3-15(103),3~16(116},3«16(117),H—73(290),4*90(355}

is-c-attribute ., . . 3-4{30),3-2(12),3-3(20),3-7(52),4~10(33),4=-18(67},4=20(73),4-20(74) ,
. 4-20(76) ,4-20(77) ,4~56 (230) , 4~59 (236)

is-c-attribute-spec . . . . . o » « «3=3{20},3-2(14),3-3(17},3-3{22)

[y
L]
.
L]
.
.
[
.
.
.

iS~C=AUTOMATIC v v « = o = « = e e« = e e+ +3=5(39),4-20(74),4-27(94) ,4-28(101)

.3-9(68),3-22(149),3-23(154} ,3-23 (159) , 3~ 24 (166)

iS“C_B.n-Q-c-a--s...oon

. e = = 23=7(54),4~47(188)

*
»
»
(]
.
L]
*
[ ]
a
[
L]
*
a
.
.
.
[
L]
L}

is=c~BACKWABRDS o« « o » «
is-c-balanced-statement . 4+ 4+ &+ « o o o » «.3=12(88),3-12(86),3-12(88),4-31(38),4-656 (256}
»3-6{41) ,4-4B(192)

1S=C~BASED @ o o« = = o ® =@ 2 = & 5 4 » = @« 2 o « % 4« ® = = © * v e u =

is-c~based-allocate-item . . 3-14(102),3-14 (101),4-57(226),4~-58(232),4~-58(233) ,4-58(234),
4=59 (237, 4-70 (276}

i5-C-based-attribute « o « « o » o o o o o o o I=6(41),3-8(31},4-17(65),4-26 (92) ,4=27 (94)

is-c~basic-reference . . .3-22{143),3-6(40),3~-10(77),3-21(142) ,4~6 (18} ,4-11(38) ,4~-11(39),
4~11(40) ,4=-16 (563, b~55 (220} , 4-55(221) 4-614 (250) , 4- 83(325},&-85{331} 4-85 (333},
4-~90 (353)

«3-9(68) ,4-49 (196}

is~-c~BB s &8 8 2 5 W W ®E * & W™ 8B e © & B W B UV B 4 8 & 8 ¢ B ®w o & 2 ®

is-Cc~BCOLUMN . o & o « 4 ¢ &« = & & = 2 « % s » » =2 &« 2 &« & % » = = + & -3“”9(70),“-“9(196)

3-11(80)

iS=C=BEGIN 2 s » = 6 o = » » 2 2 & &« = @« & 2 % o & &« 8 s » » = 8 & & o o » s » =

is-c=begin~block . . «3=11{80),2-6(17),2-7(22),3=10(78),04-4(9),4=-4(11),4-5(17),4=~61(241),
4-62(242)

is=C~BEGINVOLUME 4 u o o o o & » » o 2 s o &« a o o % 2 8 = % = & « » -3'16(112},”"'13(291)
is~c=BINARY .3-5(32} ,4~20(74),04~20(77) ,4=~33(125},4-34(130),4-34{132} ,4-52(2C7) ,4~-52(209}
«3-23{160) ,3-23(159)

IS=C+bit 4 2 o o & « 2 » 5 s 4 ©« 2 6 & 4 3 & % » = = = & + « @ =

APPENDIX IY; CROSS~REFERENCE INDEX 9
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i5-Cc-BIT . & + o« o & =
is-c~bit-string . . .
is~c-BITSTREAN o o o «
is=c-BITSTRING . o« o «
ig=BLANEK , . . '« . « &
is~c~-BLINESIZE . . . »
is=c~block . o & « &
is~c-bound-pair . . .
is-c-BP 4 ¢ o s & s .
is—c-BOFFERED . » « -
is~c~BUILTIF « o &« o «
is=c=BY o« o & s 4 &
i5-C=BY o « o o » = »
is-c=C . & « v o o « &
is=c=CALL .« & o « » =
is-¢c~call-optionslist

is-c~call-statement .
i5-C~CAT v o = = « = =
i5-Cc-CHARACTER o + . -
is-c-character—-string

is-c~CHECK - o &« o = =
is-c~check-condition .
is=c=CLO5E ¢ o o = « =
15°c~close~optionglist
is~c-close~statement .
15~C-COLUME . o« < « »
is-~c~comment . « . .

is-¢c-conment-symbol (ch)

ig~c~comparison~-operator

is~c—-COMPLEK o+ « ¢ & &

is-c-complex~-format .
is-c~compouRd({x) . . .

is-c~condition + « .«

ABSTRACT SYHTAX

TR 25.097

30 June 1969

. .3~5(34),4-20(74),4-20(77),4-35(140),4~-36 {144) , 4=52{209)
e e e e e e e e e 23-23{159),3-23(158) ,4=-87(342) ,4-89(347)
Gt e e e e e e e e mom e ee . +3-7(58) ,4-47(188)
s e e e e m o aa e e e e 23-18({123),8-76(302) ,4~7B(310)
e e s % 3 s & s v e b s s s s s 5 s a s s s+ s s 43-2u(162)
C e e e e e e e ae e e e #3-17(119),4-76(302) ,4-78(307)
.« 4=8(9),0-3(7),6-0(B),4-4{11),4-4 (12} ,4-7(21) ,4=90(352)
e e e e m 4 e e o oe e 23-8(28),3-4(27),4-28 (104} ,4-28(105)

B v e 4 4 W b 3 & =& B % & om & m ow B = ..3—9(69),']—1!9(196)

e & s s m o m s s a4 s a s s o « 3=T{SH),4~20(74),4~-47{188)

e s e s m e e e e e m e e s e e 3=T7(49),4-26(92) =27 (94)
T e 4 e 6 a s oo ae s e s e ae e s «3=9(70),0~-49(196)
e 4 e e s e s e w e e e e s 3=11(85),3-18(100) ,4~65(254)
S e e e e e e e e e e e e 23-9(67),3-22(149),3-20 (166)
e e e e e e e e e e e .3-6(43),3-12(90) L4=20(7T)
f e e e e e e oa e +3=12(91), 3-12(9C) ,4-67 (262) ,4~75 (300)
. e e = e . 3-12(90),3-10(78),4-16(58) ,4~61(2841) ,u=-66(259)
- X V-
o «3-5(34) ,4=-20(74) ,4-20(77) ,4=~35{140) ,4-36 (144) ,4~52 (209)
e e e e m e e e a s e e e e 23=23{161),3~23(158),4-89(347)
e b e s e et e e e s ae e maeaee e 23=15(109)
3-15{109),3-10(74),3-15{108) ,4=62 (242) , 4- 64 (249) , 4~73 (290)
e e e e s s e e e e e e s 23-17(120),8-77(305)
e e e e s e e e s e e e e 23=17{121),3-17(120},4-75(300)
e e e e e e e e e . 3-174120),3-10(78) ,4=62(241) , 4=78(308)
e e e e e e e aeaa e e e w 2379(70),4-09 (196)
e e e e e e e e e e e e e e e e e e e . .2=u{11},2-4(10)

e 4 4 e e e e se e e e aome e s s 22-8(12),2-4{11)

7- = a4 ¥ ® & 3 & & ® & #* B * # W w - = ‘3-211132).'3*20(135)

4-20(74) ,4-20(77) ,4-32(117) , 4-32(119) ,4-33 (124) ,4-34 (130) ,
4=-34(131) , 4~37(147) ,4~52 (206) ,4-52(209)

e & % 4 % 2 a8 s s s = 8 o s & » «3=9{67},3-9(65),4-50(197)"
e v e e e 22-6({17),2-6(16),2~7(18) ,2~7(19),2-7(20) ,2-7(22)
« » e o -3-15{108) ,3~15(105),3-15(106) ,3-15(107) ,4~73(290)

10 APPEFDIX II: CROSS—-REFERENCE INDEX
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IS-C~CONDITION « o o « o = o o« o 2 a = = 2 =« 2 « = 2 = o« o =« 2= = « « «3=16{113),4-90(355)
" iS—C=CONNECTED o + u o = = = = « & = = s = = o =« » v .8 v o s « «3=4(31),U4=~26(92),4=27(9%)
is~c-constant . .+ 4 v 4 . v o« s oo & o« +3=22(146),3~23{141) ,4-B2{320},4~87(342),4-89(347)
is~c-control-format . . « = « o 2 + = @« o & 2 ° e 5 o a'a o » «3=-9(70),3-8(64),4~50{197)
iS~C=CONTROLLED « s = = « o « ¢ = » = = = = = o = = = = = =« « 3=5({39),4=-20(74) ,4-28(107)

is~-c~controlled-allocate-ites . . .‘. 2114(1921,3-14(101},4-57(226),u-58(232),u-58(23]},
: 4-58(234) , 4=59 (236) , 4~70(276)

iS=C-CONVERSION & « 4 « -5 o o = s = o s = « s o o o o a o o » + o « 3=10{75) ,4-63(246}
.3-18(123),4~76 {302} ,4-77 (302}

is-c-COPY « * ® 4 @& = & & W = B »B B 8 3 s ® o 4 8 ® &2 =2 =

e 3~22({149) , 3-24(166)

I8=C*D 2 a4 o & 52 + 4 8 + v 8 w ® & s s a s ®w = @ s & & 3+ o4 3 8w = @

.3-18 (125} ,4-79(311)

Is=C=DATR & o o s 2 s ©« s o = %« » .8 8 = = a = 2 s  » « = n &« & » =
is-c-data-attTibute .+ . & .+ & ¢ 4 4 4 w4 s % m e e = o« I=U{3V),3-8(26),3-4 (30} ,4=25(90}
is-c-data-directed . 4 = o o« ¢ o 4 & 2 ¢ 4 = o 4 = = o = v e a = = & =3~18{125),3-18{124}
i5~Cc-data—~format « o 4« & 5 4+ « + & o ® ® @ % 4 = w ow # m e w oo+ = ow e +3=9{65],3-B{64}
is-c-data-specification . « .« « « o o .3-18{124),3-18(123},4=-76(302),4~76(303),4-29(311)
is-c-datalist . . .3-18{128),3-18(125),3-18(126),3~18¢127),3-19(129) ,4~79(312) ,4~80{314)
is-c-datalist-element . . . . . e v 2 8 4 = @ w w » 2 & « 23-19(129),3~18(128) ,4~-E0{314)
ig-c-DECINAL .« o o o . 3-5(32),4-20(74) ,4-20(77},4=-33(125),4~34{130),4-34(132) ,4~52(207),

4-52{209)
15~C~declaration « o o« o « o o o 5« o o o o o = s o o » 2322{12),3-2(11) ,4=13 (46} ,4~18 (67}
is-c-declaration-sentence ., < . . . . .;;2121,3~1(7),u~5(20),u—11(3a),u-12(uu},u~50(239)
is=c«declarationlist « . - o o« « 4 4 4 2 e = + % m = « » = = « » «o3I72f11},3-2(10),3-2(12}

is—C-DECL.BRE * & w ® A % @ 4 % W ® ®E 8 & B & 9 E m ®m ® & #& 0w w o owm W mow W W w e » -3“2(10)

is-c-declare-sSentence . .+ « 2 & = o & = 5 8 = w o+ s o o s v » = 2322410}, 32{9),4-11(36)

PiS~C-DEFADLT o o o o n o = = u o = = 2 s = = = o « = « « = « = 2 = = o o 23=2(78) ,3-2(15)
15-C-default-0ptioN=T .« u o v o » o o« « o » o o o o o 3=2{14),3-2(13), 4=20(75),4-57(228}
is~c-default-optidn=2 & & ¢ o 4 + 4 o & © = 2 & 4 2 w 4 4 s s e =+ » = «322[15) ,3-2(13)
iS~C-defanlt-SEntefiCe .+« « « s o 5 o« o s s e 2 4 4 2§ 6 b 2 e m .o ow o 3-2{13)1,3-2(9
iS-C-default=SPEC 4+ s + s s o o = = + o o « 323{16),3-2(15),3~3(22) ,4~20({75) ,4-57 (228}

IS=C-DEFINED o o « = » 2 o o s 2 o s o o o = o = = s o = 2 = « 3=6(40),4=20(78),4-u48(190)

is—c-defined-attribute o + + « » = « = o » o« » o o o o +3=6{40},3-4(31),4-26(92) ,4-27 (91

IS=C-DELAY & « « o « = o = o« 2 @ = o = = 2 2 = s = 2 5 2 @« = = « = « » o = « « = 3-13(97

is-c-delay~statement . . « 2+ ¢ 4 e o 4 o s 4 e & = «3213{97),3-10(78) ,4-62(241),4-68(271)

APPENDIX II: CROSS~-REFERENCE INLEX 11



IBN LAB VIZHHNA - TR 25.097

TRANSLATION OF PL/I TNTO BBSTRACT SYNTAX 30 June 1969

iS=C=DELETZ 4« s s o « o s o o o s » s o a o s = = = =« » s o a s » » =3-19{130),4=-77({305)
is—c-delimiter (X} + &+ = ¢ ¢ o v + % ¢ 2 4 = 8 a4 e e e 2 e 8 s o« +2-4{9),2-3(7),2~9(29)
is-c-delimiter=8B{X) « + ¢ « = 4 o a 5 8 s s 4 8 + = 4 s + @ e = = @» s « «2-9{29},2=-9({28)

is-c-descriptor . . . 3-7{52),3-7(51),4~57(226),4-57 (229}, 4~58(230),4~58(231) ,4-58(232} ,
4-58 (233) ,4~58 (234)

is—c—descriptorlist e .3121511,3-7(50),3—7(51},3-8(56),u-56(225)
LS=C=DESCRIPTORS + « » o o = = o « = = o » = = o = 2 + = « o w o o o o 23-3(18) ,4=57(228)
IS=C=AEiGEt o = o « o o o & o & s o o o & & « s« 23=22(151),3-22(150),3-23 (153} ,4-89(348)
is-c-dimension-attribute . . 3-4{27),3-2{12),3-3(20}, 3-7(52),3~1u(103; 4-10(33) ,4-18(67) ,

4=20 (73) , 4= 20 (T4) + 4=20 (76) , 4=20 (77} , 4= 25 (90) , 4~ 28 (103) , 4=51(208) , 4-58 (230} .
4-59(236) ,4=86 (336)

IS=C=DIRECT = « o o o o = o o o o o s o o o o & « o o » o = o 3I=T(58),4=20(74) ,4-47 (188}

1S=C=DISABLE « o o « o o v v = o 5 o s 5 » = 2 5 s 2 8 s s © 6 a « o 6 5 o o & LA=16(1Y

is-c—disable-statement « + « 4 + + & + s o« s o » « I=A6(117},3-10(78) , 462 (201} ,4-TU4 (299}

ISC-DISPLAY v o = « 2 o = = 2 = » 4 = = s« @« @ 5 » 2 = » a o = = s » » =« « = » =3=20({132)

is-c-display-statement ¢« « & s o s+ « ¢« o & » o + o« 3=20(132),3-10(78},4-62(241),4~80(316)
«3-11(82) ,3-11(83) ,3-19(129)}

IS5=C=D0 4 & + « 2 » 2 * 2 2 4 » n'w » m o+ 2 4 e w4 w o oo
is~c~do-specification . o « 4 ¢ v o « « « s a = o = + o » = 23-11(84),3-11(83},3-19(129)
~9 (66} ,3=-22(149) ,3-23(156) ,3~2U4 (166}

18-C B & 4 4 s 2 2 2 s & v & = 4« 5 4 =@ s o @& w « =

.3~ 18 (126} ,4-79(311)

Is5=C=EDIT .« o & o « =« 2 a2 2 s 2 #« = ® a s s 3 s * s a & » o 8 » »

is-c-edit~directed . . . : « 2 w 2= 5 = @« & s o = s = s s = o  « =2 23-18{126} ,3-18(124)
IS~CmELSE & 4 2 a « s s a = » = = & = o « « @ s » a2 = a s« «

.3-12(86) ,3-12(88) ,3-16 (115}

iS"C"ENABLE.-...............,........‘.........3-16(116)

is~c-enable~statement . . . . 4 2 4 & o + 2 & 2 » I=16{116},3-10(78) ,4-62 (241%) ,4-T4(294)
2-T(23) ,3-1(6) , 4-62 (24 1)

IS“C=END & o 2 o o o 2 2 2 o 4 =« # = & 2 » » » = % a + « 2 » «
is-c-end~clanse . « o o« = = = o o 2 = 2w 2 = = o 3I~1(6),3~1(5),%-7(21) ,4~11(38} ,4-60(239)

Is~C~ENDFILE @ o 4 2 = o o = s s 2 % = = % s« & = = s 2 « = « = o o « «3=16(112) 4-T73(291)

i5~C=EHDPAGE « o 4 o 4 o a2 4 = 2 2 o 2 & s 5 5 + « &« s« s » a « » o » 23=16({112) ;4~73(291)

iS=C~ENDVOLUME o + 4 o o o o = o o o o s s s = o = s o o s o o o « o 23~16(112) ,4=73{297)
1S~Cmentry o o o3=28),3=1(T) b4 (11) o 4=5(17) , 4=6 (18) , 4=7 (23}, 4=11(37) , 4-11{40) ,4-43 (174)
iS“CENTRY v v o = o o « o o o = o 3=2(8 ,3=7(50) ,4-42(168) ,4~42(169) ,4~42(171) ,4=56{224)

is=c~entry~name-attribute .3-7(50},3-4 (26} ,3~4(30),4~20(74),4-25(91),4-32(119), 8-56(222}
4 56(2233,u 57(226)

ig=C=env-option +« « « o & o 2 v ¢ ¢ % 8 s s o = o « «3=7{53},3-8(59),3-17(119) ,23-17(121)
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iS-c-LNVIRONMENT . . . .3-7(53),3~8(59),3-17(119),3-17(121),4=047 (189) , 4-76 (302} , 4=77 {303)
AS=C-ERROR & 4 = « v o s o o s = s o o o « o o = s o o o o o o = o o +3-15(108} ,4=73({290)

iS-c—EVENT . 3=4(31),3-12(91),3~16(116) ,3-19(131),3-20(132),4-17(63),4~32(119) ,4-74(298),
4~76 (302}

AS=C=EXCLUSIVE v v o w o o « o o = o o o o « o = o o o o o « « o o o o 23-7(58),4-47(188)
AS~C=EXIT + o o o v o o o « o o o « = s = o & # o o = o s o o o w e w4 4 .. . 3-13({98)
iS=C=eXPit-StatemMENt 4 4 4 2 o o o o = o o = o o & o o o v o +3713(98),3-10(78),4-62(241)
is~c-expression . . . 2;20]1331,3-#(29},3—6(“0),3-6(“5),3*6{&6),3*8{63),3~9(66),3»9(68),

3=9{70),3-11{83},3-11(85},3-12 (87}, 3-12 (91}, 3-13({92) , 3-13(96) , 3- 13 {97} , 3~ 14 {100} ,

3-17(119),3-18(123} ,3-19(129) ,3-19(131},3-20{132), 3-20(133),3-21(141) ,3-22({144),
4-50(197),4-77 (303) ,4-81(319) ,4~82 (320}, 4~85(333)

1S~C-eXPTesSion=-fiveé o« o « « o o o« o = = o « o = o » o o o 23=20{135),3-20(134),3-20 (135}
1S~C-eXPreSSion=fOUT « « o « = o o o o« s o s 2 o v o « « o =3=21{137),3~20(135),3~21({137)
is»q—expression~one “ e s e s s s 4 s s e n o= s a2 = « 2 »3721{140} ,3-27{139},3-27(140)
iS~C-eXPTESSION=SEIX + o o o & & o & o o s o o @« o « = » « +3-20{934} ,3-20(133),3-20(134)
is~C-expression-three . o o+ & v o o « o 2 o =« =« « « » = » 3-21{138},3-21(137),3-21(138)
iS~C-eXPTeSSiOon=tuO . & v o =« ¢ o + 5 a o o s s = a = o = «3721{139),3~-21{138} ,3~21{139)
is~C~BEXTERNAL 4 & 4 o 4 = s = o s % & » =« o s = o = s o n » o «3=8(57) ,U4=-20(74}) ,4=-27({34)

is~c-external-option . 4 + « » o 4 o o & = & & s+ + v s .2 5 2 & 2 & x v 8 o = v o «3=U{25)

is-c-extralingual-chaTact@r . o+ 2 s s v s « s = « 2 5 « s o 2 = u = « »= » = = «3720(162)

IS~C~F o v &« & a4 &« « = & 2 o 6.2 o % v « a v s o o = o « &« & 23-F{66),3-22(149),3~24(1604)
is~c-factored-defanlt-Spec . + o o 4+ 2 w s s & v o2« e s o+ a » « 373IL22},3-3(76) ,4-21(78)
is=C~FETCH 2 & o v 4 o o s = 2 o o s & ¢ .o a = = » 2 = 2 2 » v =is o« a = « =« = « 3=13(94)

is~c-fetch-sStatement « « « o« o = o + o o ¢ o e o a 23-13({98),3-10(78) ,4=61(241) ,4~68(268)

is~e-TILE . . 3~4(26),3-7{53), 3~17(1193 3-17(121) ,3-18(123) ,3-19(131) ,4~16 {59} ,4~-16 {60} ,
4= 16 (61) , 4=25 (91} , 4-26.{92) , #=32 (119} , 4~76 (302)

is-c~file-attribute . .3~-7(54),3-7(53),3-17{119),4~-47({187),4~75(300),4~-75{301) ,4=-78(307)
is~c~file~name-attribute . . . + o « & o o oo 3=7(53),3-4(30),4-20({70) ,4~25(91) ,4-26{92)
I6~CoTINISH o o « o« o« o o » o o % # « o« = = = « s » 2 = o« = =« =« « 23*15{108} ,4-73(290)
ig~c-TIXED . .3-5{32)},4-20(74),4-20{77),4~33(126},4~34(130),54~34{133),4~-52-{208) ,4~52(209)
is-c-fixed-constant . . . . .3=23155},3=23(154),3-23(156},3-24(163) ,4-88({343) ,4~89(34T)
iS~C-FIXEDOVERTLOY = v @ '« o 2 « v o o 5 s 2 2 = 2 5.« = o« a" s o= o « = 3=10{75),04~63(246)
is~c~FLOAT . .3-5{32) ,4=20{74),4=~20(77) ,4-33(126),4~34{130),4~34 (133} ,4-52(208) ,4~52(209)
is~c-float-constant . . . 4 « & o 4 s = s s o o «3=23{156},3~23(154),4-88{343) ,4-89(347)
is=C-fOEMAL 4 ¢ & 4 o 2 4 o« 4 4 +. % ® s « = o o sa'n w-2a a =« s w » « « =« «3°§(62),3-8(61)
. 3-8 (60)

AiS~C~FORMAT 2 & » » 4 » 2 o2 » 2 = = = = s #«' a2 v & = = « = @ v = =« % =« o = a v =
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is~c-format-item . .
is~c-format-~iteration
is-c~foreat-sentence
is-c-formatlist . .
is=c-FREE . « + + =
is-c~free-statement
is~c-TROM . . . . .
iS=C“G 4 & 2 o o = «

iS~C~GE & o o 4 0o

is=c-GENERIC . « <« =

is«c~generic~attribut
is-c~generic-element:
15-C-GET o « '« o = &
is=c=G0 . . & « . .
is~-c-GOTO0 . + o o «
is-c~goto~statement .’
iS=Cc=group + + & » =
is“C-GT & o o » = =
is5«C~H o a0 o s o = =
is=c=I &« & « &+ « « 4

is-c~identifier . ..

is~c-identifier-range~spec

IS5-C~IF & &4 2 o «
is~c~if-clause . . .
‘is-c-if-statement .

is-c~IGNORZ o+ o « =

-

e,

-

ABSTRACT SYNTAX
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. .3-8(64),3-8(62},3-8(63),4-48 ({195} ,4-49 (196} ,4=-50(197)

e84 @ & @ ®w » m 8 0w = ® ©* % %= 5 = w

e e e e e e s e e . 23-8(63),3-8(62),4-49(196)
v« 23-B{60),3-1(7) 4-T (21} ,4—11{39) ,4=48 {194)
. .3-8(61), 3-8 (60) ,3-8(63) , - 18 (126) , 448 (195)
e v e e o s ame e me e e e a3-15(104)
. e o . 3=15(104),3-10(78),4-62 (247) ,4-71{283)
e e e e e e e e e e - .3-19(131) ,4-76(302)
e, .3—22(J49),342§(166;
' . 2-8 (24)
. . 3=7(55)

* . e e e, e

e +3=7(55),3=-7{49),4-26(92),4-27 (94),4=-50-(199) ,4~57 (226)

- = a
e e e e
« e« - * 3 = =
- & w “ & & 8
a & = * © & = o
= B e " * a & =
.- = = “« & = a2 =
» = - . 6. . Coe
'-. LI 3 « " e @ ".-
* w . . « s 8 w. =
. v .
e - . s w-w.ow
T ] LR R
- 0w e ® = o @
+ % a . 8 e wiow-
-3-11481},2-6 (17},
. = = - = & & =
- - @ - s e
« o @ . » 8 =

e e om A, W 4w ® a & @ m w. s ale:a jata

v 3=8(56) , 3~ T{55) ,4~56 {222) ,4~56(223)

3-17 (122} ,4=16{60}, 4~T7{305)

- w0 ®m & m &% .

e eiw 3=12(89)

LR S Y T T I I TR S S T TR TR

woow e 3-12(89)

e w w e «3-12{89),3-10(78} ,4-61(241) 466 (258)
3-10(78) ,4~T7(21) ,4=~61(247),; 4~65{252) ,4=~72 (287}
.2—8(2“)

.. +3-22,(149) ,3~24 (166}

a &- a # @ & s:. 2 & & 9 =

. +3-22(109),3-23 ({157}, 3-24{166)

a W s mos & ow

.3-22{148) ,2-7(18) ,2-8(2%) ,3-1{3},3-2(12),3-3{19), 3-5{37},3-14 (102},
3-14 {103} ,3-16(113) ,3-16 (114) ,3-16{115) , 3-19{130) , 3-22 (143} ,3-22 (145}, 4=11(36) ,
4-11(37) ,4-21({78), 4-43 (172),4~76 (303) , 4-B5 (330} , 4-B85 (331}, 4-90 (351), 4~90(35.2) ,

is-c~imaginary-constant -

is~c-IN . & = & = =

is=-c~INCORPORATE . .

is-c-incorporate-specification .,

-

-

is-c-incorporate-statement .

is-c-INITIAL . - . .

14 APPENDIX TE:
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sim e e e e e m e e e s

ww W om w w e wlcm m et e & w wim ow W e

4-90 (353) , 4~906 (355)

e e e e e e e e e . 3-3(19),3-3(18)

W e el 3=2(AT)

. 3-12(87),3-12(86) , 312 (88) ,4=6 (20) , 4=61(241)
. o +3212(86) ,2-7{21) ,3- 10 (72}, 4-66 (256)

. 53=19(131) ,4~76{302)

Ve 3=23(157),3=7(48},3-22 {146}, 4=87 (342} ,4=B89({3U47)}

» .

o 3=104(102) ,3~15{104) ,4~17{64)s4-71(282)
©3-13(93)
e e e e m e e e e s e e eleieh e e 3=13(93)

. o3~13(93),3~10(78) ,4~61(241),4~67 (266}
3-6 (42)54=20(17)

* M. mom W B W wm ®m e B a = e &
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is~c=initial-attribute

is~c-initial-call . .

is-c~initial-constant

is~c~initial-item . .
is~c~initial-itemlist
is-c~initial-iteration

is«c~INPUT & & &« « « «

-

-

* & @

-

. .

TR 25.097
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e e e e s3m6{42),3-8(31),3-18(103), 4~54 (215}

3-6(43),3~6({42),4-16(58) ,4=54 (216} ,4-66(259)
e e e e e 23=6(47),3-6(U45),36(U6),4=-54(217)
e s aaie e e e = e e - 23m6{85),3~6(4y)

23=6448) ,3-6({42),3~6(U6) ,4=~58 (216} ,4-54 (217)

o s w o = = x4 o «3-6(46),3~6(45),4=-504(217)

e eie s s e e o e 3-T(54),4=20(74),4~87 {188}

is-c-integer . . . 3-23(153),3-2(12), 3~5(32),3-5{33),3-7(52),3-8(63),3-14(103) ,3-22 {147},
3-23(152),3-23(155) , 3-23(156), 3-2u(163; 3-24 (164) , 3-24 (165) , 4= 13 (46) ,4-49 (196) ,

i3=~Cc~IHNTERNAL . . . .
15«c-THTO & o & o o'W
is-c~io-condition . .
i1s-c~IRREDUCIBLE . . .
is~c-isub .+ « . . ..
is~c-iterated-group .

is=c~J &« » & ¢ & «.2 =

is~c~K *» & # = A 3 W 9w

is~C~KEY v o =« = x = »
iS~C~KEYED o & o« o . .
is-c-KEYFROM . . . . .
is—é—KEYTO P
is=¢~L v« 4 o &+ o = o &
is~c~LABEL . . « « & »
is-c~label-attribute .
is=-c~labellist . . . .
is=C-LE < i o + « & =
is-c=letter . « o + «
is~c~LIKE & « « » o «
igs~c~like-attribute .
is=c~LINE o o o o o =
is~c~LINESIZE .« « .
1is~c=LIST o o o « » »
is-c~list-directed . .

is=~c~LOCATE .+ o & .« «

. e -
+ & 3 82 ® 5% »a
4« % = = 3 & w & a
v+ = w o+ s e = = =
s » ®» & @ & € s a
- & w8 W & w = =
« @ & & = 2 = w w
* & = & =& & = w® =
= s 8 a @ =& * &
* s+ 8 & * % . 4 & =
+ = = & % m_%. uw =
e w & ®.v w e b =
+ =& 2.8 & 2 _® e =
* = 8 8 a4 s = u =
« @ % & W o+ =2 & &
3210077} ,3-1(2}, 3
* & e # = e & =
- m. % e % 4 & s =
L T N )
L T A S 2:8\'53'
- m. 8 &8 & & * = =
L R T T R
LI S Gy
= 2 a2 e o+ & = & =
« 8 % & = 2 a =

4-87(342) ,4-89(347),4~89 (348}
4 e 4 s e e s s +3=B(5T),4-20(74),4=-27 (94}

e e e s a e e e e e «I19(131),4=-76(302)

e e e e s e e e e . 23=16(112),3-16(117)

© e e e e e eea e s . 23-7{50),4~46(186)
e s e e = s s 23723(152),3-21{14%),4~82(320)
e = e . < 3711(83),2-7(22),3~11(B1} ,4-5(17}
f e ae e e e e e a e e e e e s $3m22(149)
C e e e e e e e e e . W3=22(149),3-24(166)
. ., -3-16(112),3-19(131) ,4-73 (291) ,4~T76 (302)

e e e e e e e e e a4 23-T(5H) ,4-47(188)

e e e e s v e s e« w a3=19¢(137),4-76(302)

e e m e e m e e e . 23-19(131),4-76(302)
e e e e s e e e e e w e +3-22(149),3-24(163)
e e e e e e e e e e e e e . 375(37) ,4-20(7T)

R .§:§j§11,3~9(31),H—32(119),H-u1(165)

~1(6) ,3-2(8),3~2(9) ,3-8(60) ,3-10(72) ,3-12(88)

R L L)

e e - +3-22(149),3-3(19) ,3-22 (148}, 3-22(150)

. K 1:)

,3—u;30),u-1y(u9),u~1u(50),u~20(77),u-56(222)

- ., - =3-9(70),3-18(123) ,4-49 (196} ,4~76(302}
C e e e e e e s e e s W3717(119),4-76(302)

e e e e e e e e w e e e #3-18(127),4-79(311)

* % * & & & & 2 5 4 v e 32:18!1_2'11_,3‘18(12“}
- - .3-19(130) ,4~77(305) ,4=B0(315) ,4-90({355)
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is—Cc~LT . . 4 4 4 o « &
is“C*M . & & 4 2 2 & o =
is“c“N @ 4 o & o« o 2 = =
is-c-NAME . . . . . . .
is-c-named-io-condition

is=C~FHE ¢ % % = 2 o & =
is~c+HG & & 4 o & s o
is=c=HL . . & & & o u «
is—c—no-check~condition

is=-c-no-prefix . + . « =
ig~c~NOCHECK 4« o o o « =
is~c~-NOCONVERSION . . .
is-c~NOPIXEDOVERFLOW . .
is-c-NOLOCK . & « o « &
is-c-non-data~attribute

is~c-NOOYERFLOW . . . .
i5+«Cc~FOSIZE & w o « & »
is-c-NOSTRINGRANGE . . .
is~¢c-NOSTBINGSIZE . . .
is~c~-NQSUBSCRIPTRANGE .
Is=C=NOT & & v o 2 o a =
is=-c~-NOUNDERFLOW . . . .
i5«c~NOZERCDIYIDE . . «
is-c-null-statement . .
Is~c-0 4 4 4 4 ¢ 4 &« .
i5-Cc~OFFS5ET + o + & s «
is-c-offset-attribute .

is—Cc~0ON . & & &+ 4 « s =

is-c-on-statement . . .

iS~C~0PEN & & ¢ « « o
is-c-open-coptionslist .

is~c-open-statement . .

ABSTRACT SYNTAX
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e ®m 8 ® P & 8 ¥ 8 & & = @ #- = n2’5(2"")

t e e e e e e e aa 23=22(149),3-24(166)
e s e s e e 4 e oo s s e s . 23=22{109)
e s e o« 23=14(100),3-16 {112} ,4~73(291)
. 3-16(111),3-15{188) ,4~16 (59} , 4-73 (290)
e a e e ms s s e e om e oe . 22-B{28)
- R 1)
e e e ee e ah e s e e s . $2=B(20)

. 3=15(110),3-10(74) , 4-62{242) ,4-63 {285)

«3210§76} ,3-70{74) ,4-63{245) ,4-63({246) ,4~64{249)

-

e s s % e e omeos o oe=o= o= s s 23150110}
3-10{76) ,4-63 {246}
e v 4 4 s e s e« o o 3=10(76),4-63{2u5)
e s e s s +3-19(131) ,4-76(302},0-77{303)
s e a e e s e e m s oa e 23=T71{49),3-4£30)
3-10(76}) ,4=63(246)
3-10 (76}, 4-63 (246)
3-10(76) ,4~63(286)
3-10(76),u—63(2u5}
3-10¢76) ,4~63{246)
- A e s e e s ow =2=B{2W}
3-10(76) ,8-63 ({286}
s e e s s e e s s s o 3~10(76),4~63{206)
e e e & 4 & #3=10(79),3-10(78),4=-62(241)
m s e s e e e e «322(149)

« » «3=-5{38)

= 8 s @ @ @ e & = & 3 = ¥ =

T e ©3-5(38),3-4(31),4-32(119) ,4~33(122)

.3-15{105)

T % w * @ & * @4 ® ® @ & b =8 =

2:1§iig§l,3~10(75),ﬂ-62(2“1),3-72(286),ﬂ~72(287)

-

.3-17(118) ,8-77(305)

» & & ®» =2 4 ®w & = =

e e e e e e s +3-17(119),3-17(118) ,4-75({300)

g:llillgl,3-10(75),H-62(2“1),H-77(306),H—78(307)
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i5-C~0PTIONS « « v o o o » «
is-c-options-attribute . . . .
i5“C=0R 4 « 4 o » v« v 2 s 2 =
1S=C“0RDER u 2 =« = s &« » = o o
is=c-QOTPUT . . . . .
is=C—~OVERTLON 4+ & « s o & « =
is~C=P v v o 4 & ¢ s 4 o & 2 =
IS=C-PAGE . v ¢ o o« = & = 2 a
igs—C~PAGESIZE & +. 2 + o & = =
is—c—parameterlist e s s w 3 »
i5-C~PENDING + o o o o« & « = «
is=c=PICTURE « o« s = » o« « = =
is~c-picture-attribute . . . .
is-c-picture-character . . . .
is-c-picture~-format . . . . .
is-c-picture~specification . .
is-c-picture-string . . . . .
1s=Cc«POINTER 4 o = 2 » o o «
is~c~POSITION .+ « & « » o s =
is-c-precision-spec . 4+ . . .
is~c-prefix
is-c-prefix-element . . . « <

ig~c-prefixlist .

is-c-primitive-expression . .
is5-c=PRINT o 4 v 4 o « o s & o
is-c-PRIORITY . o« « & « 4 « =

is-c-procedure . . .

is—Cc-PROCEDURE . . &« & o s « «
is-c-procedure-optionslist . .
i5S~C~ProgTra® « o« « o « o s &« =
is~c-programmer-named-condition

iS=C~PT & & 2 a4 2 o » « = = &

+3-9(70},3~18(123),4-49 {196},

-

a

TR 25.097
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. 3-4(25)

a & ®= ® ¥ # & & ® 8§ & 8 & m & 8 & & 2 w & 2 » @

+3-4(25) ,3-1{4) ,3-11(80)

4« ®m & @ B & % W+ B ¢ @ s = a

«2~8(24)

* = © o &% e a4 @ w5 B W .

.3-1(4),3~11({80) ,4~7(24)

3~-T(54) ,4=-20(T4) ,U-47(188)

3-10(75) , 4~63(246)

a # & & n®n & & w @4 = & w * 4 L ® + 2w

.39 (69} ,3-22 (149} ,3-24 (166)

Ll » & & @& P & ¥ » e s & = 3

4-50 (197) , 4=76 {302) ,4=77 (303)
.3-17(119) ,4~-76(302)

3-14(3),3-1(2) ,3-2(8}
-3-16(112) ,4-73({291)

.3-5(35)

+3=5{35} ,3-4(31),4-32(119) ,4~37 (146)
e v s m e m e = 23-28(166},3-24(165)
- +3-9{69),3-9(65) ,3-9(6T) ,4=50(197)

. e e - 23=2U(1684),3~5(35),3~9{69)

“ # & w e @ & & v & =

« «3-24(165),3-24(164) ,3-2L{165)

« @ & ® e &8 =& & - = &

. 3-4(31) ,4-32(119)

“ 4 ® & 8 & » & W * ® B T =mB oW W W ok -

.« . 3-6(40),4-20(74) ,4-48 (190)

*+ & & & & a & =& = & + =

e e v s o= s o oa o« #23T3[28),3-3{23),4~34(129),4-34(130)

e e e . «3=10(75),3-10(74) ,3-15(108),4~63 (245), 4=63(246) , 4= 68 (249) ,4-73 (290)

e e e e e e = e s 23-10(784),3-10(73},4~63(245) ,4-60 (249)

.3=10(73},3-1(2) ,3-1(6) ,3~8(60),3-10(72) ,3-12(B8) ,4-62 (242) ,4~62 (243),

4-62(204) ,4~63 (248)

.3-21(181), 3-21(140)
. «3=T(58) ,4-47 (188)

* = & & % ¥ @ ° B W & 4 W @ o A s W
* ¥ e ® 2 8 4 ® 8 53 & @& = & & = o°

-« =

4 % & & ® B B 2@ 3 B & & 8 & 2 = = 3'12(91)""'75(302)

e 27§22} y3=-1{1) ,3-1{T7) ,4-04(9) ,4~4(11} ,4~-U4{12) ,4-5(15),
4-5¢17) ,4~6{18) ,4~T(23) , 4-11{37} . 2~-11(H40) ,L-U3 (174}
3-1{2{

"R e ® e A B 8 4 * e M W W om W m m s o E e &

a & ® w2 w & .;:J__{&}_,3“1(2)
032141} . 2-2(N) ,2-6(15) ,4-3(6) [4-4 (9) ,U~4 (1)
e « = 3-16(113),3-15(108) ,4~17(66) ,4-73 (290}

] 1)
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IS=C=PUT 4 4 & 2 o ¢ + o o s a = « =« » o s « = = s s o o & o 3=17(122),4=16(61) ,4~77 (305}
IS=C=0 ¢ 2 o 4 6 o & o 2 s o 2 2 = = 8 2 & = = 2 » o & 8 s = e v 0 4 e+ 2 2 & «3=22{149)
IS C=R + 4 o o a & +°5 s 2 o s = o s 2 8 & v 8 v s e o o o o 29T ,3-22{149) ,3-24{166)
1G=C=BANGE & 2 v 2 o » s = o = o = 5 # o o a » s s o = a o © v 8 s & = o o a a o «3=3(19)
iS=C-TaNGe=SPEC + = + v = = = « « = s o = o « o = o = + ="o o o 3=3{18},3~3(17) ,4-21(78}
IS CmREAD 4 & 4 4 5 5 % 2 & 4 4 @ = = % = = s % & = + & w ow o s - « »3-19(130) ,4=-77(305}
- is-c-REAL . .3-5{32),4-20{74},4~20{77},4~33{1204),4-34(130),4-34(131),4~52{206) ,4-52 (209}
is~c-real-constant . . o &« o ¢ o ¢ o » & 03-23(158) ,3~T {48y, I-22(746) ,3-23{157) ,4~87({342)
iS-Cc~real=fOTMAt + 4 = o = « 2 « « = o o = = « = = « = 23=9466),3-9({65),3-9(67),4=-50(197)
iS~C~RECOBRD o o o o o o o ¢« o = = o « o « 3=7(54),3-16(112},4-20(74) ,4~47 (188} ,4-73(291)
is~c-record-io-statement . . « + o 2 5 o & ¢+ o « 3=19{130),3-10{78) ,4-62(241) ,4-80{315)
is-c-record-optionslist .« o - ¢ « 4 ¢ 4 6 o = e o w » s » 23719013713 ,3-19{130} ,4-75(300}
iS=CRECTRSIVE & 4 o o« o o o & = % = 2 © & 5 v o s o = = o« « + « » 3I=F(4) ,U~T{25) ;4~7{26)
is-c~REDUCIBLE + + & o s 2 o« 2 2 2 2 s = a =« » = «' s s s o = » o3=7{50),4~7{25),04-16(186)

< 3~4{29)

iS=C=HEFER 4 + o s o » # » o 2 2 s 2 o ¢ v s 2 s s & « » 5°a 3 2 s » &« o s = s =
is~c-refer-e¥pression .« « 4« + « o & s o s o '« «3=U4(29},3-0(28),3~5(34),3I~5{36),4~29(106)
is-c~reference . . . 3-214142} ,3-5{38),3-6{41},3-6(43) ,3-6(45) ,3-6(u6) ,3-8(56) ,3-9(71},
3-11 {84} ,3~ 12(89} 3<12(90} ,3-12(9 1) ,3~13(94),3-13 (95} , 3~13(96) ,3-14 (100} ,3-14 {102) ,
3-15(104) ,3~16 (111) , 316 (116) , 3~ 17(119) , 3=17 (1213, 3-18(123),3-19(131} ,3-20 (132},
3-21(141),3-21(182) ,4-17(65) ,4=44 (179}, 4=56 (224) , 4=66 (260) ,4-67 {261) ,4=71 (284) ,
4-72(285),4-74 (298} , 4=82 (320) , 4-83 (323) , 4-83 (324)

iS~C=RELEASE « =« o o o o o o = o o s a o = o s s« = o = = s« s s 2 s ¢ 2 o 2 o « 3 3=13(95)
is-c~release~-statement . . . . 4 4 s e e 5 e = s a 23=13(95),3=10(78},4-61(241),4-68(269)
is~c-Temote=format « « « o« « o s = « » o @« & « 2 2 % 3 = = « « «a3=9471) ,3-8(64} ,4~50(197)
iS=C—REORDER « o » o o o o s o s = = = « 2 + o » « « '» o «3=T(4),3-11(80) ,4=7 (24} ,4~7(25)
is-c-replicated-string-constant . . . . .3=22{147},3~6(47),3-22(146) ,4~87 (342} ,4~89(347)
1SC-REPLY o 2 « o o v o v s s o oo e e e m e e .3—2@(132},u4304317;,u~ai(31a}
Is—Cc~RETURN .+ & 4 & &« = s 2 o s« » s s « s 2 = 8 = 5 % 2 o s s 8 s ¢ » » » = - s 3-13(92)
is~c-return-statement . . o o = » o » = .;;1;12;l,3-10(783,u-61(;u1),u—sv(zss),umi2(237}
iS~C~RETURNS 4 v u o « o = % o o = « o ;'; S e e e s e % oa e w3-B(26),4-u5(182) ,4~45(183;
is~c-returns-attribute . . . . . 3=4{26),3-1(4),3-2(8),3-7(50),4-6(18) ,4~10(33),4-46 (184)
IiS=C=REVERT . 4 o o o a2 o = 2 =« 5 = s = = « o« @ » o n a »« w o »« =« = o = « « o «3I=19(1056}
iS—C~revert-statement . . o « « « = ‘o o o'« « & o 3-154106),3-10(78},4~62 (241} ,4~72(288)
iS“C~REHRITE . o » = o = o o = 2 2 n = = « = = ' = ="« s » a « = =« <« =3=19{130) ,4-77(305)

IS=C=5 o = 4 o 4 o o o 5 o o 5 ¢ o s 6 s o aeee = ww o+ s e a s o «3I-22(149),3-26(166}

is—c-scope~-attribute .+ « 2 o« ¢ o o 4 o & s s = s & ® =2 e & & s 2 e » » « «3=8([57},3-4(30)
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ig~c~SECONDARY . . « «
is~c-sentence . . . . .
is~c~sentencelist ., .
is-c~SEQUENTIAL .
is~C=~S58BT & o + =« » +
is=c~SIGWAL .+ » '« &
is-c-signal-statement .
is-c-signed-integer . .

jg~c~simple-default-spec

ig~c~simpple-group . .

-

is~c-sinple~-string-constant .

is=C=5TZE .« & 4 o 4 = =

is-c-SKIFP
1sS~C+SNAP . . + & «
is~c-sSpace . « ¢« » o« « o

is-c-specification . .

s 8 s & e

-3-23(158)

- - -

-

- « & o

is-~c~statement . .3-10(72}, 3~
Is=C=S5TATIC + v« o =« = = « v a = = » & =«

is~c-sterling~constant .

1s5~c~STOP - s % & s =

-

is~c-stop-statement .

is~c-storage-class~attribute .

i5~C=STREAM .+ v v o « =

is~c~stream—-io-statement
is-c-stream~optionslist
is~c~STRING “ e w4 e s

is-c-string-attribute .

is=c~string~character .
is-c=-string-format . .
is-Cc~STRINGRANGE ., . . .
is=c=STRINGSIZE .+ « .

is-c=-SUB .

- % & = w @

« 3 @ = * =
. =

- & w

.3=5(34),3-3(23)

TR 25.097

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX

e e e e e . 3U(31),u-26(92)

- =

«3=107) ,2-7(21) ,3-1(5) , 47 (21}
3-145),3-1(2),3~11(80} ,3-11(B2) ,3-11(83)
. 3-T7(54),4=~20{74) ,4-47 (188)

3-14 (102),3-19(131) , 4=17(65) ,4=71(281} ,4~T6 (302)
.3-15(107)

# % & ® ® ®w & & @ B M a4 & & ° W T 2

e e o o o 3-15({107),3-10(78},4-62(241) ,4-72(289)
e -3-5{33),3-5(32) ,4-81(319) ,4-87(342) ,4-89(347)
“ e e = . . 2373017} ,3-3(16)
+3711(82),2-7{22) ,3-11({B1) ,4-65(252)

- =

,3-6(45),3-22(146) ,3-22(147) ,4~54(217) , 4~87 (342}
.4~63{246)

4 @ = ® 4 % % s W 4 w4 W & = = = = ow

.3-9(70),3-18(123) ,4~49(196) , 4-76 (302) , 4~77 (303)
.3-15(105)

«2=4{10} ,2-3(6),2=-3(7),2-9{27),2-9(28)
-3-11£85) ,3-11{84} ,u4~-65(253)

1(7} ,3-12(86) ,3-16 (115} ,4~6(20) ,4—11{38) , 4-60(239} ,4-66(257)

. 3-5{(39) ,4-20(74) ,4=~28{101)

- 4 s = e

.3=-281163},3-6 (47) ,3-22(146) ,4~87 (342} ,5-89 (347)
3-13(99)

« 2 o w = - a 2 = =

+3-13199),3-10(78) ,4=62 (241}
- - 3-5(39),3-4(31) ,4-26(92)

-

e 3=7(54) U=20 (74} ,4-87(108}

. = & & * @ =2 & o *

3-17(122),3-10(78) ,4=62 (241) , 478 (309) , 4-78 (310}
. = «3=18{123},3-17(122) ,4~75 (300}

- ®

- e e «3=18(123),4=16 (60} ,4=16 (61} ,4=76 {302}

, 3=t (31) ,3-14 (103}, 4-27 (96) , 4-32 (119} , 4-35 (141} ,
4=36 (143) , 4=-36 (184)

W3-281162) ,3-23(161)
«3-9{68) ,3-5(65),4-50(197)

« * ®B 8 4 4 e s =

. . 3-10(75) ,4-63(246)

- -

- * » 2 = =

3-10 (75} ,4=~63 (246)

.3-23 (152}

= 8 ©° » * ® & @ B & = & 2 2w »
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TRANSLATION OF

PL/TI INRTO

is-c-subscriptlist .

15—-c—SUBSCRIPTRANGE

1g~c~SYSIN . .
13=-c-5YSPRINT

i5-c—-5YSTEM .
is-c=~T . . .« .
is-c~TASK . .
is-c-THEN . .
ig~c«TITLE . .
is-c~-T0 . . .
15~-c—TRANSICNT
is-c~TRANSMIT

is-c-U . . . .
is5—-c-UNALIGNED

is-c~URBUFTERED

is-c~unconditional-

s

- -

is-c-UNDEFINEDFILE .

is-c~UNDERILOW

is=-c~UNLOCK .

is-c-unsubscripted-

is~c~UPDATE .
is=c=¥ ¢ o »

is=-c-VALUE . .

is-c-value~clause

is-c~value-spec
is~c~VARIABLE
is~c~VARYING .
is~-c~-volume .
is-c-VOLUNE .
ig=c=W « o « &

is-c~WATT . .

-

. &

a2 =

is-c~wait-statement

20 APPENDIX II
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3{20}

- u w

statement . .
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s h s e s e s e s a s 4 e s o4 e e #3=22(140),3-22(143)
e 2 m = s e e s s amoa e omoaos e s 310{75),4-63(245)
T LT E K]}
s s e e e e a s s s e e = s s omoa e = e s . <U4=B5(330)
3-15{105) , 4~ 19(69), 4=19(70) , 4-19 (71} ,4-57(227) ,4-T2(287)
e et e s e s e e maee s s ow s 3=22(149),3-24(166)
»3-04(31),3-12(91),4-16(62) , 4-32(119) ,4-76 (302}, 4-77(303)
e LS FI € 1)
e h e s e e e a4 e e e s e s e e $3=17(119),4-76(302)
e e s s s s s s s s s s s +3-11{B5),3~12({B89) ,U4~-65(255)
S e e e e e e s s e e e s e e e e e s 2 3=T{54),4-07(188)
e s+ m m m e s e e s e woaoaoa oa 23=16(112),4-73(291)
s e s e e e v e e e e e e e e e w e e e «3=22(149)
e e e o« w w3=8({31),4-18(68) ,4-27{97) ,4~51(204} ,4~58(231)
3-T7 (S8}, 4-20 (74} ,4-47(188)
< e s+ e e s s s . 3710(78),3-10(72),3-12(88},3-15{105)
s e eie e w s e e e e e e e e e . 23-16(112),4-73(291)
s e e e e e e s s 3210(T75),4-63(206)
e e e e e e e e s e e e e s e s s 43-19(130),4-77(305)

+3-22(145),3-4{29},3-8(58) ,3-15{109) ,3~15(110) , 4~63 (247)
4-83{323) ,4-85({331) ,4~85(333)
et 4 s e s 4 e e s oaw . 3T{54),4-20(74),4-047(188)

e e e e e e e . .3-22{149),3-24(166)

+3-3(21)

e« * & &4 & & = B T @ & & 4 4 F & & B8 W B a4 € » =

.;;gjglL,3-3(20);ﬁ—10{33),ﬂ-20(73),u-ZO{TN),H-ZO(TG),H-ZO(TT),

- a4 =
a = =
s e

4=34(129) ,4-36 {143) ,4-40 (163)

e h e e m e e e e e sae e e 23-3(23),3-3(21)
3-8 (37)

2 &« m & A W A A % W e W W m % % B w M ® o o

.3-4(31) ,4=32(119), 4~36 {145)

e e e e e a4 . W4=T76(302)

e e e e e e e e W3=17{119),3-17(127)

e e e e e e e e 3-22(14T)

a & ®= 8 & 3 & 2 = & W a e ® =

s e e s e e e e e s . 3=13(96)

= = = & 8 = & & & & w &

e e e e . 3-13(96),3-10(78),4-17(63) ,4=62{241) ,4~68(270)

—

INDEX
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is«c-WHEN .+ & & + + o
is-c-WBILE . . ¢« + + .
iS=c—WRITE & & & « = »o
isw“c=X « « o « ¢« « o =
is=c=Y . a ¢« o« = & « &
18=C~Z v 4o o o ¢ 4w »

is-c-ZERODIVIDE . . .

is~call«=st . & o« &+ « o

is~char-pic . « 4 o «

is-char-spec + « o« o

is~char-val . . . . «
is-check~cond . . . &
is=cloSe +« o « 4 - &
is~close~st . « . . .
is-compat{ad-1,ad-2} .
ig-compl{x,y} - . - .

is~cond . . . s . s

¥
*
a

is—condwcontip)
is-cond~part . . . . .
is-const . 4 . 4 . u »
is-contained-in{b,p) .
is~CoRptr-group « « « =
is-contr-item . . .
is-control-format . .
is-control-format-type
is-cplx-format . . . .
is-data-attr-descr (ad}
is-data-format . . . .
is-data~matching {p,pd)
is-data~spec « « « .
is~data-type « « - « =
is-dec-flt-default (pd)
is~dec~pic « & « - o s

is~dec-SpeC . o « s+ =

TB 25.09%7

TRANSLATION OF PL/I INTO ABSTRACT STYNTAX

e e s s e e omae e e +3-B(56)
« - +3-11(83),3-11(85) ,4~65(252}
e e s = o« +3=19(130) ,4-77(305)
e e 23-9(70),3-22{149) ,3-24({166)
e e e e e - 43=22(149),3-24{166)
e e s s s« 23-22(149),3-28{166)
« e s s e o = 3=10(75) ,4-63(246)
5-11(96) ,5~5({39) ,5~7 (63} ,5-9(87)
e s = s s o = « «5=8{73),5-7{66)
s .« w o s - s «5-8{74},5-8{73)

5-18(168) ,2-3 {4} ,2-4{12) ,5-17( 161}

-

e e e e s . <5=13({117),5-13(116)
. e e e e e 25=14(129),5-14(128)
f e e e e e 25214(128),5-9(87)
e e e e e 4219(72),4-19(70)
e e e e e e . 2U220{74) ,4-20(73)

.5=-12{115) ,5-12{112) ,5-12(113} ,5-12(114)

L]

<

-

“ e o = « = o« «H=1T{66) ,4~18({67)

5-1{N,51{3),5-3{21),59(86) ,5~10{89)

-

. e e = = e .5=17{159),5-17(151)
. e e e WU {11),4-8(10),8~4(13)
e e e w e = - 25-10{92},5-10(90)
e - = e . - .5=15(180),5-15(139)
e e s e e s e . 25-9(83),5-8{77)
« e e = s . -5-9(B4),5-9(B3)
e + « = « = a = »5-9{B0),5~B(78)
. - . 4-25(90) ,8-24(87) ,4~25(91)
e m e = a = - -5-8{78),5-B(TT}
« e e e e . o8x38{1330),4-34(129)

.5-15(136) ,5- 14 {131) ,5-14 {132} ,5-15{134) ,5-15(135)

-

°

-

< e JY4=2U(88) ,4-24(BT),4~42({167}
- -4-35(136) ,4-33(125),4=33(126)
e s e e e a o «5=7{67),5~7(66)
-+« . J5-7(68),5-7(67),5-8(70)
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is-decl . . .

-

-

is-decl-area-attr {ad, pd)

is~decl~cont {p)

is-decl-part .

. .

«4=11(36) ,4=3(4) ,4-9(29),4-11({35),
B-13 (47 ,u-167(48) ,4-14(49), 4~14(50) ,4-15(53},

»

-

is-def-area-size{p,pd)

is-def-prec(p,pd}

is-def-string-length(p,

is-default-attr {p)

is-defiped . .
ig~delay-st .

is-delete~st .

ig~dens-attr{attr,pd)

is-descr . . .
is-descr-aggr
is-descr~area

ig~descr-arravy

-

*

»

is~descr-attr-cf{p,ad}

is-descr~da .

is~descr-dens{p,ad}

is-descr-scalar
is-descr-string

is-descr~struct

-

-

-

.

is-descr-subel-cf {p,q,p-1i

is~descr~succ

is-descr-succ-of {p,qd)

is-disable-st
is~display-st
is-do~spec . .
ig~edit-dir .
is-enable . .
is-enable~st .

is-entry~const

22 APPENDIX II

-

-
-

-
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.

.

- s« =

2w e
4 a =
. = w

st} -

» =

- k4-58(232),

THDEX

i

+ ® 2 =

+ & 8 =

31{115}

-

1

58
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e e st e e s e e s - 5-2010),5-2{9)
e e m e e e e e 480162} ,4-40(161)

4=12(U2) ,U=-12(43) ,4~12 (44} ,4-TI(486),
4-15(54) , 4~ 15(55} , 4-18 (67} ,4=31(113)

.« . .52(9),5-1(1),5-1(3),5-10(89)
e e m e e e o« . S4=BO(163),8-40(161)
e e - SU4=380129),4-34(127) ,4-135(131)
e e e e e m e - WH=36(183),4-36{142)
e e e e WU-20(76),4~20(75) ,4~57(228)
e e e e e e e e . 25-2{12) ,5-2(10)
e e e e e e e e = 25-11{104),5-9(87)
< e . = e 4 s .5216(148),5-9(87)
e e e o 28=27497),4=-27{96) ,4-51{203)
e 4 e« « + 25=2[15),5-2(14) ,5-4{36)
e e e e e 4 e e e a 25-6(50),5=5(u48)
e e e e = e e s e +5=5[Uk),5-5(43)
v . . 24=58[230),4~57(229) ,4~-58(231)
e e e e e e e e e s 2525(48),5-5(47)
. . . J4=58(231) ,8-57(229),4-58(231)
S {47) .5 1{5) .5-2(14) ,5-4{36) ,55(43)

e s e e e = e s e+ .3m6(49),5-5(48)
e e e % = s = = - - 25m5{U5),5-5(43)
e & e s o= s a o 24-58{233),4-58(232)
P i e e s e s e+ 25=5(4B),5-5(45)

{230) ,4-58(231) ,4-58 (235} ,4~59(236) ,
4~59 (238)

e e s s e e e« . 25-13{125),5-9(87)
< e e e e e e . . .5=16(150),5-9¢8T)
-+« - -5210(93),5-10(92) ,5-15(140)
e e e e = « & . -5=-15(138),5-15(136)
e e e s e - - .5213{124),5-13(123)
e e e e o .. .52134123),5-9(87)
e e e e e e e e e e 25m2{14),5~2(10)
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is-entry-cont (p) . . . . 4=11(80),4-5(17),4=~11(35),4-15(55),4~18(67),04-43{173},b4-46(185),

is-entry-da . o o « ¢ o s o o
is-entry~part =« « - + o » = l a
is—entry-point o« &+ « v & + o o &
is-env-attr . « « 4 + 2 « » u..
is«epd¢b,pd) - & ¢« v 4 4 « % = =
is-egq~id-struct(pd=-1,pd~-2}) . .« .
is-eq-idl {seq~1,5e9-2} . . .« + .
is-equiv-c-program(t,u} . . . .
is-equiv-compound (x,y,c-id,p}) -
is-event«cont(p} . + « « » & +
is—exit-st & + 4 o & & o v o = .

is-expl-dec]l + o« ¢ o ¢ ¢ o 2 s .

. [ T

-

4-55(221) ,4-84 (327)
e e e e e e e e . .5-U{36),5-4(32),5-5(48)
e e e e e e e e e e ee . .Bm144),5-1(3)

e e e e e e mee e e e e 25-1(5),5-1(4)

u-23(33),5-2(15;,5—3(25;,5«1u(127},5—1u(129;
e e e e e e e e e o J4=-81(328),4-84(327)
e o e s o o - U4=71(280),4-70(276) ,4~71(280)
e e e e e e e e . B=15(56) ,4-10(31) ,4-15(55}
e e e e e e+ e .226{15),2-6(18) ,2-6(15)
e e e e e e e e« .2-6[16) ,2-6(15),2-6(16)
e e e e e e e e e e . W4-17{63) ,U-1B(67)
e e e e e e e e e e .. .5-111105),5-9(87)

e e e e e e e e . 4=11(35),4=12(41) ,4-13 (45)

is-expr . . gzlljlgll,u-n3(176),5-3(27).5—u(2a),5-u(3u);s-u(as),5~5(u0),5-5(u1},5—7(505,
5-7(64) ,5~7(65) ,5-8(76} ,5~9(79),5=10(91),5-10 (93),5-10 (94} ,5-11 (96} ,5=-11 (104},
5-12 (107} , 5= 14 (132) , 5-15 (139} , 5-16(1u9) 5-16(150) , 5= 17 (152} » 5=17 (154} , 5-17 (156) .

is-ext~proc-p (b}

.
.
4+
.
.
.
.
.

is~fetch=St o« 4 2 o & « & » 2 »
is-file-atiC & o o0 o ¢ o & o «
ig-file-const . ¢ . &+ « « = = =
iS*file-cont(ﬁ} .
is-Ffile-get=st . + u 4 & & 4 «
is-file-put-st . . = & & « » & =
is-fixed-string-ada . « « « « o
is-format . o 4 s 4 e s e o e
is~FOrMat=COBSt 4 o o o « » « @
is~fermat-cont(p) .« « s & » = =
is—format-item « . ¢ 4 o o & & =
is—format~iter . . « &« « & . o« »
is~free . 4+ o o o 6 4 o & o 4
is-free-st « . o ¢ & + 4 4 o 4 W
is~generic « + « + <« 4 s o + & »
is~generic-=aggr .+ « « « s » =+ «

is-generic~arvithm . . , - « « =

5~17 ({157} ,5=17 (158) ,5-18 (164)
e v e e e WH=U{18) 4~8(13),0-T(24) ,4-84(327)
st r e e e ow o oa e e o =-a5=11(101),5-9(87)

e+ e e e e = e s 25=3{17),5-2(16) ,5-14{127)

e 4w e e e e w4 s om e s = 45-2[16),5=2(10)
s e s 4 e e omoe e - - wl-16(59),4-18(67)
“ a % s s s ow s e e s s 45=181131},5-14(130)
4 e e m s e e m s e om «57154138),5-14(133)
e e 4w oemoe e oaow o 25-18[162),5-17(161)
« s & = + «5=8{75),5~3(21),5-8(76),5-15(138)
« 4w = s oaomow s s e s o= s 25-3(21),5-2(10}
e e e m e o oaoa . 4=11(39),4-11(35),4-18(67)
s e s e mem e e e = «5=B¢{77),5-8(75)

4 e s e me s e e oe s s 25-8[76),5-8(75)

e s 4 e W e e e . 25=124111),5-12(110)
e e s e e e e e moe e oaoe 25-12{110),5-9(87)
e e s s e 4 s e e e e e o= 25=3(22},5-2(10)

e e e e ;535(51),5~3(2uy,5-6(52),5—5t5ug

.5-6457) ,5-6(56)
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iS~generic~array » » « s« + « o =«
is~generic~da . . 4+ 2 » 2 = & =
is-generic-descr . o« +« 4 +« » «
is~generic-member . . « 4 2 o o
is-generic-~scalar . . « + ¢ - &
is-generic-string . .« .+ « + .
is—generic-struct . . 4+ .+ . . .
is-generic-succ . « . . ; P
is«get=s5t . ¢ ¢ 4 o 4 & 0 s o =
is—goto=St ¢« ¢« 4« 4 ¢ 2 s 4 4 . @
IS=gTOUP o« « s = » =« o & v = s =
is~i~to~n{ch} .+ 4+ + &4 o « & +
is-id-list-match{idl-1,ijd1~-2} .
is~id-ref . . & . 4 ¢ 4 4 o 4 .
is~if-st S N R T
is-ignore~read-st . . . « . &
is-in-letter~range-of {obj,id) .
is-in-range-of(p,id} . o « + « «
is-incompat{X,¥) « + + s ¢ ¢ =
is-incorporate-st . . .+ & & . «
is—-incorrorate-text . . « . o o
is=index ¢« & o ¢ 4 s 4 e s e e
is-infiX-eXpT . o« & + 4 o & o «
- 1s5~infiX-ODT ¢ = 4 4 + s = = + =
is=init & 4 2 4 4 4 . e w s e .
is-init-elem . & « & < &« + . & W
is-init-iter . . v v = o o o &« =
is=init-label-cont(pP} .« + « » »
is-imatg~const . . . . & 4 . s .

5-18(166) ,4=-30(109),

is~intg~-val

is-into~read-st . « .+ & . . o
is-invalid~descr=1n(p} . « . «

is-invalid-like{p) . . +« o « « =«
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e e e v s e e «5=6{52),5-6(51)
“ e e e - = a s 25-6{56),5-6(55)
s e e e e e . . 2523(28),5-3(23)
e e e e e e - - 2523{23),5-3{22)
s e s+« e s - 526(55),5-6{51)
t e ... .§:§1§§L,5Q6(56)
c e e e e e . .576(531,5-6(51)
e e e e e+ . J5=6(58),5-6(5))
e e e . . .5-14(130),5-9(87)
“ - e e 4 u - . 5=10(35),5-9(87)
e e e e - e+ . 5210{90),5-9(87)

e e m e« - 8-35(13B},4-35{136)

8-84(329), 4-14(51) ,4-84(327) , 084 (329)

e e 2 4 o a = = 25=146),5-1{5),5-4(37),5-9(06) ,5~13({121

*« & ®& ® & & » =

i e e e e - - 5=10{94),5-9(87}
e e e e e . .5=16(144),5-15(141)
. < . 4=21(79),4-21(78),4-21(79)
e e e e oeom 24=21(78},4-20(75)
e e e e e e e oU=20{73),4-19{72}
“ e e e - - . . 5=11499),5-9(87)
e e e e e . - 52114100),5-11(99)
e+ & - - 5-3{20),5-1(5),5-3(19)
- s e - e - 252171152} ,5-17(151)
« e = e & = 25-17(153),5-17(152)
e e e e e e e o +5-5(39),5-4(31)
.5-5{40),5~5(39) ,5~5({81} ,5-7(63)
e e e e e« = = 25=5{81),5~5(40)
. JU=55{221},4=54 (215}, 4-55{219)

e e e e e« B-30(309),4-29(108)

5-3(20), 5~4(33),5~5(42),55 (44} ,5~6{49) ,5-6(50) ,5~6{57},
5-7{67),5-8(69),5-8(71} ,5~-18(162) ,5-18(163)

e e e e e v e e e e e s e omoe s s - 25=15({142),5-15(141)
e e e e e e e e s e e u e m o e JH=5B{235),U-56(222)

e et e et t o e e e e moa e s e . B=15(58),4-9(29)

I#DEX
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is-invalid=1n(P) - + & « & s 4 o ¢ 4 4 s = s e e w s e s e e s s o« s . HZ13[87),84-9(29)
IS=10-COMA o & v 4 2 o 4 o « = = ¢ & o o o o « 2 o o o o s o o o » o 25=13(119),5-13(118)
IS-5SUD 4 4 @ o e e e s e e e a e s oas e a e e e e ea e e s 25-18(163),5-17(157)
i8~it@M . 4 4 4 4 4 4 4 s e s e e e m e ow s s s 25-15(139),5-15({137) ,5-15{138) ,5~15(140)
is~label-attr~p{ad,pd} - + = « o = « » = = 4 s e @ mw e o os s e = o« LUZHI(165),4-87(164)
i5~1abel-CONSt o « 4 o o« o o & o o o o o o » « s o o 2 » s a v s o o « o 25=3({19),5~2({10)
15-1abel-CONt{P) + « « « = o o ¢ ® = = = 4 o & o a = g;;liggl,u~11(35),u¥13(61),u~55f22n
iS=13D@I=d@ « v + 4 4 v h s e e s s e a s e ommae mea s e e e e s +5-U(37),5-4({32)
is-labeled{X,c—1id} o« « » o o = o « =« » = = = ; " e a e e som oeomo=oa s = «277{18),2-6(16)
ESmL1IKE{P) = o v = o o o o o o e e e e e e e e e e e e . e . 4=144u9},4=13(48) ,U=15(54)
is-like-succ-o0f{P,g) « « « « o« « .‘. " e e 6 o« w oaoe a e = o U—13I{4B) ,U4—12{U2) ,4-15(54)
is~1ist-data=~3ir 4 4 2 ¢ « 4 4 % 2 % 2 8 4 4 4 a4 w ow oo 4 e s s e = e «5=15(137},5-15(136)
is~In-epd(bB,Pd) + & « + ¢ o 4 & o 5 2 4 o ® = w4 4w 8w woe s e e = e LU=THEE2 L U-14(5T)
15=1N=0F{Pyd) « « o o« o = s s o ¢ 2 a o = + 2 = 5 o o 6 o = = = = + o LH=13I{46) ,8-13 (45}
is-1n-subel=0f(Pyq) =+ « « = v o « o u o « & = a s o LU=12{UY},U-12(43),4-18{52) ,4=15(54)
is-1ln-succ=o0f{P,g) o « « o o = 4 o 2 2 = o = 5;1215;1,u-12(u2),u~13(u7),u~1u(u3),u§15(5u)
is~local-sentence {p, 9} e 6 e 4 % w s o= oa e e s o= SU=T{21},4-6{20) ,4-T(23)
15-10Ca1-tO(BsP) « o « o o = o o o o o JA=UL10),4-8{B),4~-5(15),4-9{29) ,U4=~20(75) ,4~57 (228}
is=locate=St & 4 4 4 2 e 4 s = © w ® ® v @ v e = ow o« m s w m s oe s e = .§:16(1ui],5*9(87)
is-mult-decl{seg~1,5e0=2) . = « 2 o o = « = 2 = v s =« = .". - % & o = u-15;551,u-9(29)
is~named-io-comd « &+ +. 2 o 4 & ¢ & 2 & o & a4 2 s & 2 e 2 & o« = w a = 25=13(118) ,5~-12{115}
is~non-data-type . 4 4 4 4 5 4 = = & @ % m v 8w o= u e o oaoae o owow .3:2§i§21,ﬂ-24(3ﬂ

is-non-expl-decl{p) . . « 4=16{57},4-9(29),46-9(30),4-10(31) ,4=16(58) ,4~16(59) ,4-16(62) ,
_ 4-17{63) , 4~ 17 (64} ,4~17 {65) ,4=B4 (326}

.
-
»
]
.
k]
13
»

is=pull-St . . & « &« & 4 a o + & = a4 % s s e » 2 6 s s s e o % » = s « « 9=10(88),5~9(87}
IS~NUM=VAl & 4 4 o 2 ¢ o 4 o 5 2 o o » % o » @ « 2 a o » « « » = = a «52=18({167},5-17{160})
IiS~OFFSEL 4 o &« 2 o 5 o 8 & 2 s o % 2+ # s » @ + % @ o + & & % +5=5(3B),5-4(32),5~5(48)
i5=0n=5St & 4 4 4 2 ¢ 4 2 4 & 4 2 = 8 4 2 = @ ®» = 8 % a 8 @« 3 0 » o = « o3=121112} ,5-9({87}
IS“OPEI 4 4 o & = o o« s 2 = ® 8 % 2 2 2 s = 2 s s o« » 2 = o = a o « 9=J6(127) ,5-14{126)
IS=OPEM=St o + « 4 4 v 4 4 4 e e e e ae e e e e e e e .« . .5-14(126) ,5-9(87)

is~opt . . . .5-1{B),5-1(3),5=2(11) ,5~2(14) ,5=2(15),5-4{36) ,5~10(B9) ,5-12(107),5-12(112) ,
5<-14 (127} ,5-14{129) ,5-14{131) ,5-15(134) ,5-15{142)

1s~opt~expr P
11(103} 5

IILH

_mg 164) ,5-2(12),5~9(79) ,5-9(81) ,5-9(83) ,5-10(93) ,5~11(97) ,5-11(98} ,
TH(127) 4 5- 184 (131) , 515 (134} , 5= 15 (142) , 5= 16 (143) , 5~ 16 {144} 5 5- 16 (145) »
5-16 (146) ,5=16 (147) ,5-16 (148)

iS‘Opt-keYh‘{q,p} e e 4 m 5 & & & * 4 8 + * O 8 4 B 4 8 M s 0w = w W * -&:25 ‘;01’_,““15{3003
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is-opt-ref . . . . . 5-1B{165),5 2{13),5-12(109),5-12(111),5-13(124),5~ 15 (142) ,5-16 (143} ,
5276 (144) ,5-16 (145) ,5-16 {146} ,5~16{147} , 5~ 16 {148} ,5-16 (150) ,5~17 {157

iS™PA~OPt & o 4 o 4 o 8 5 = 2 5+ o 4 o o = 2 4 s o s o « « = 25=11(97) ,4-67{262} ,5-11(96)

*
.
8
]
6
»
4
*
1
L]
[
L]
*
[
L]
*
[
L]

is-param-cont {p) ~4=111{37) ,4=11{35) ,4-15(55}) ,4-18{67)
is-paren«expr “ & * & s 2 % 3 2 a s s m a4 = e a2 a6 s e ==« 29=17({156) ,5-17(151)
1S“Pi€ ¢ 4 4 4 4 o 4 o s o & o o a s + «5-7{66) ,4-37£148),5~4{32) ,5-5(48) ,56{56) ,5-9({82)
AS-PAC-LOTHAL « v o o o o o = u o o o o o » o o o = = o o« o o « «5=9(82) ,58(78) ,5-9 (80)
is~predec-dens{seq,2d) « « + » 4 4 v s o « » s+ s o o v w « « = U=18{68),4-10(31),4-18(68)
is-prefix-cond . o . 4 4 4 4 4 s 2 s o s 4 s e » 4 « a = = « « 5~13(116),5-1(7),5-12{115}
is-prefiX-@XPr o + o = = o « 2 + 2 a 2 5 « a & & » = = » v s » o w » «59717{154) ,5-17{151}
IS“PLefIX~OPT 4 + 4 4 « o s o s o © 2 = o 5 & 3 + o o o o o a » = o a5217{155) ,5=17{154)
iS-prel=decl « o« o + o o 4 s o o o s o & o o o o o 4=10(32),8-29(107),4-30(112) ,4=79¢311)
is-progr-named=cond .+ e 4« « 2 o * & = 2 3 ¢ + = 2 2 = = = ; e » = » «5-13{720) ,5~12{115)
iS—Prop~aggdr s+ « « & s & + 3+ v s 5 a 4 « #5=3{26),5-2(11),5~2(12),5-2(13),5-3{27) ,5~4(30)
IS“PLOP—8TEA =+ o = » o 2 o = » = = » @ ® v v = @ = = s o« a » o s « = =« » »23=8{35) ,5~%(32)
is-prop-arithm ¢« . 2 o o o = « = &« s « = = s « ; e = o+ 25-4#(33),54(32),5~5(48) ,5~-17({160)
i5~Prop=aTCrfa¥ « = o » » & = = = = = ... 4 + a = = @ % % 2 2 a = o v « = «9=3427} ,5-3(26)
SS-PIOP-2 = « v 4 « o o o o # o 5 o s o o nr e e e e e e ma e . 25-4{(32),5+5(3D)
ES=PrOP=SCALAT 4 + o o o = « o = » o o « = = *» o o o a s = 2 o o a o o 2 J5=4{31),5~3(26)
IS=PTOP=St « & 4 2 o« 2 o = o o = = « o a w = 2 o« o« » + o+ o 25=9(87),4-77(304) ,5-9(86)
iS—PrOp=StTifNg = o 2 =« 4 = = » w = « = n 6 = = « n a = o = @ = = « = » = <5=U{IH) ,5~4(32)
is~prop=struct ¢ = o o o o o o + 2 o o & w % 3 = e &« +* = » w o+ = » = o o «9-8{29) ,5-3(26)
is-prop-succ......,..........................gﬂﬁg]_,‘s--u(zg)
IS™PIOP~VAT =+ & s » o a 2 + s & a = o = 2 +« =« @ = = & « 2 & = » + o o « «972{11) ,5-2{10)
iS~DEOFET~PEOGTAM & &+ o » & s s &« & = # 4 + » = = & 2 » = = « o » = 2=1{1},48-3(5) ,4-3(86)
is-ptr~coNt(p) s « 4 5 ¢ & 2 o 2 2 & & = = ° o % 8w € 8 4 s s = a2 s = = LU=17(65) ,E-18(67)
IS PUt=St 4 4 4 4 4 s 5 s e 4 s s s s 4 s 5 & e + s 8 + = = + = a = = 29714§733),5-9(87)
is*read=st . +. 4 ¢ o 2 & 2 » 4 3 o = 3 @ « = = + w a = @ = 2 s a = + = 25°15{181) ,5~9(87)
is~real~format « « « 4« « s o 2 » s « o = » « = © °w = 2 o v « » = «9-9(79),5~6(78) ,5-9{80)
is-ref . . 5-17(157),5-2(12),5-3(23),5~5¢38),5~9(85),5~10(92) ,5~10(95),5-11{96) ,5-11(37) ,
5-11(101) ,5-11(102),5-11(103),5=-12(107) ,5~12(111},5-13 (117),5-13(118) ,5-14 {127},

5-14 (129) ,5~14 (131) , 5~ 15 (134) ,5~15(135) , 5~ 15 (140} , 5= 15 (142) , 516 {143) , 5~ 16 (144},

5-16 (145) ,5-16 (146) ,5~16(147) ,5~16(148) ,5-16 (149) ,5-17 (151) ,5~18(165)

is-ref-cont(p) . . .8-83(325),4=16(57), u~33(323; 4~ 83 (324) , 4- 85 (330), 4-85 (332) , 4~85 {333},
4- a5<33u) 4=86 (335) , 4~B6 {338)

is=Tefer . » o = o 2 = o = « =« = 2 o a « 2 2 s » o + » = 202-B{28),5-3(27),54(34),5-4(35).
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is~releasSe~st . v o o o

is~temcte-format . . « . .

iS-rest-subscr(p,q) « + « =

i5-TetUrni-St « o « o o o »
is-revert-st . . . . . .:.
is-rewrite-st . . ;‘;.,‘,
is~$et~read—st,. R R
is~sg~intg~const . . . . .

is-signal-st . &« « 4 « o .

is+simple-end . . . ... o

is=single~id-cont(p} . «

is~size-cond(da,v) . . « &

is-spec—init-eiem ».;._a .
is-st . . 5-9(8 61,5-1(3)

1s~ster11ng p1c - » s wca

is~sterling“spec e e e e .

is~ stg-cl-attr(attr,pd) .

15~stop-5t . e e s .'; . .

1s~str1ng attr-p(ad,pd)

ls—strlng-const )
1s~str1ng—format v e e
1s~str1ng get=st . . . . .
1s—str1ng~match1ﬁg(p,pd) .

is—string*put#st e i

i5~5ubSCT=@XDPL + &+ 4 = & + o+

iS~50cC=0F (D, ) o+ « o o o

is—succ—seq(séq) 121211,

is~sysin*cont(p}‘,:. v e e

is~sysprintrcopt(p}

L]
R
]

is~task-cont(p) .. ¢ < = s

is~unlock-5t . & - 4 4 o
PS~WATt=St & 4 2 4 e o« .

is-while=group « + « + & «

é-j(av),sfyoiés};'
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e e . .5-11{103),5-9(87)
e o il . .5-9785),5-8(77)

J4-85(334) ,4-85(333), u~es(33m

C e . <l . 5-11(98),5-9(87)
e e = a - 2512(133).5~9(87)
e e el L5-16(146) ,5-9(8T)
e e e - .5-16(143),5-15(141)

-4-29(108) ,4-29(106) ,4~43(176)

e o « « e «5=12(114),5-9(8T)
e e e e e - 2227123),2-6(16)
4=90 {355) , 4~ 16 (57} , 4=85(330)
e e e . 4=BB{3U6},4-EB({344)
;. ) ; ,'; . 45-;1_2L 5-5{39}

10(91;,5~10(92} 5~10(9u} 5-12(112),5-13¢122)

ee e .5-8469) ,5-7 (66}
< e e e -+ .528(70),5-8(69)
. - e - . §2274100) ,4-27(99)
« s s « = «5=12{106},5~9(87)
4=35{140) ,4-36 (342} ,4~53({273)
e e e = 252174161} ,5-17{159)
-« < - - . -579(81},5-8{78)
e e s o= «5-18{132}),5-14(130)
. e e - WBz36(14H),4-36{143)
- = o = 25-15(135),5-14{133)
. e = = «5=17{158},5~17{157)

{82) ,4-32{41) ,4-18(67) ,4~-31(114)

'10(31; u-1u(52) 4415 (56) ,4=18{68) ,4=31(113) ,

4~ 84 (328)

4-16 {60) , b= 16 {57} ,4-16 {59) ,4-B5(330)
421663} ,4-16 (57} ,4-16{59) ,4~B5({330}

. 4 e = » -4-16{62),4-18{67)
... .5-16{149) ,5-9(87)
e e . 25;11119;115-9(3§;
e« i+ . .5=10(31),5-10(90)
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is-write-st . . .
J=CHAR « + « » «
KE~CHAR o <« &+ o & &
EZY v ¢ o & o = &

L-CHAR » 4 « =+ « &

LABEL . . + 4-10(33)

LABIZL-CCONST . . .
label~da(pd} . . .
last-sent-p{x} . .
last-sent-p-1(x) .

LE o o s o =« a« = =

C e e s e s e s e e w e s e s s s e e s e a s - s 45=16({145),5-9(87)
© e e e m e a s 4 4w amo e e e s s 44=22(80},4-22(B0),4=-35(138)
s e e m e s s s e e s s e s . JU=22(B0),4-22(80),4-35(138),4~39(158)
e e e e 4 e e e e e e e e e e JU=4T(188) ,4-73(291),5-3(17),5-13(119)
e 4 e e 4 e s s s 4w e e s s s -2-B(26),4-22(B0),4=-22(B0),4-35({138)

f4~18{67),4~26(92),4-27({94),4~31({116),4~32{119), 4=41({164) ,4=-48{179},
4=44 (179) ,4~51(204) ,5~4(37),5~5 (48), 5~6 (56)

C ot e e e e e e 4 e e e e e e e e e . B=23(B1),4~25(89) ,4~26(92)
© e m e e e 4 s e e e e e e e e e ae e oee . LA4-B1(164),4~31(116)
e m t e e e s s w s s s s ma e et o ow s e s «2=7{20),2-6(16)
e e e e e s s e e e e e e ee e e e e w2=7021),2-7(20} ,2-7(27)
.4=82(321) ,5-17 (153)

* ® ® A 2 * s ® 8 & 4 F B W W W A& 8 & 4 & =

L2FT-PAR . 2=4(9),3-1(3),3-2(12),3~3(19),3-3(21),3~3(22),3-3(24),3-4 (25) ,3~4 (26) ,3-4(27),
3-4(29),3-5(32),3-5{34},3-5(36) ,3-5(37}, 3-5(38) ,3-6 (40} ,3-6(41) ,3~6 (44) ,3-6 (45),

3-6 (46) ,3-7(50),3~7(53},3-7(55) ,3-6(56) ,3-8(59) ,3-6(61)} ,3-8(63),3-9(66} ,3-9 (67},
3-9(68),3-9(70),3-9(71),3-10(73},3-11(83),3-11(85) ,3-12(91),3-13(92) ,3-13(93},
3-13(96),3-13(97},3-14 (102} ,3-15 (104) , 3-15 (109) , 3~15 (110} , 3-16 ({111} ,3-16 (113},

3-16 (118) , 316 (115) , 3-16 (116) , I-17(119),3-17 (121) , 3~ 18 (123}, 3-18(125} ,3-18(126),
3-18(127),3-19(129) ,3-19(131) ,3-20 (132}, 3-21 (141} ,3-22 (144) ,3-22(147) ,3-24 (162},

leftmost(set) . .
2g{u)  + 4 4 e o=
LIBRARY 4+« « o = =
like-ref(p) . . -
like-ref-2(h,idl)

like-ref-3(pd} . .
LINE 4 &+ o s o« & =
LIST & & o« o & = &
In(p)  « o o o o &
LOCATE o » o o« » =
LT o o« o o« o » s @
M-CHAR + « « o + =
m-pos(pcl) « - . .

max~prec{da) . . .

-

I-24(164) ,3-24 (165) ,4-82(320)
e L X ()]
e e e h e e e s e s e .g;gsggu ) ,4-B7 (342} ,4~88 (343) ,4~B9(34T)
f e s e m e e e e e e meaemee o= ow o= s W=2(1),4-3(5),8~3(6)
C e v e e s m e e e w omeomow e woa e s H=1B{50),4-14 (48) ,4-15(54)
Gt e e e w e e e s e s e e e e e s es ea e s = B18(51),4-14(50)

e e e 4 4 e m e s 4 s s e s s awowoaoe aa e s 2U14(53),4-14(50)

e e = » - -U-49(196),5-9(84)

« & @& 3 & 4 w & B B & w a T = a2 » & & =

s h e et e e e e e s e e e s e aeae e e e s J4=79(311),5-15(137)
e e e e e e e e e e e e e e SU=13(85),4-12(41),4-12 (40) ,4-13 (47)
e e a e m e e e e e aaeaaeeaae e e . 2U=77(305),5-16(147)
4 (9),2-8 (24), 2-8 (26} ,2-8 (26} ,3-21(136) , 3- 24 (162) , 4= 82 (327) , 5~17 (153)
e e s 4 . J4m22(B0),4-22(80),4~35(138),4-38(154),4=39(157) ,4-40 (160}
e e e e et e e e e e e e e e e e e e e e e s . L4=39(157),4-39(155)

; * & 8 8 ® & 4 w & e ® w ¥ W o & k& oa o= - - e - -3‘38‘3"5!,““88(3““}

MINUS .2-4(9),2-8(26),3-5(33),3-7(48),3~-21(138),3-21(140),3-21(142),3-23 (156} ,3-24(162),

missing-subscrs (p}

mk-access~spec {p)

3-2u(164) ,3-24(166) ,4~29 (108}, 4-82 (321}, 4-89(350),5-7 (68) ,5-17 (155)
e s e s e s s e s e e w e e s s e wow s s s s +H=B6({335),4~85(334)
4t e s e me e e amee s s s ae e e . 2U=TU{296),4-T4(295)
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mk~aggr{pd,bdpl) . . .

mk~al-aggr{pd,bdpl) .
mk~al=-id-1list(p) .+ « =
mk-~al-non-array {pd) .

nk~al~-scalar{pd) .

rnk-allocate{pd) . . .
rRk-area-ref(p} . « o «
pk~arg=-list{b,p) . .+ -
ak-att-cond {p} .+ + .+ .
mk~based-decl(pd) . .
nk~body-name (pd) . . .
pk-body-ptib} . . .+ .
BX—by-expr(p} . . «
mk~call-ref{b,p) ...

nk-check=cond{p) . «

mk-const () . . . 4=87(341),

pk~da(pd} « « & - & =«
mk-decl(pd) . + « «
mkfdecl—part(b) . . =
nk-defined~decl (pd} .
pk-descr(p,pd} » + «
nk4aescr-aggr(pd,bdpls
pk~descr~da(pd) . + «
mk~descr-1list (pd) . .
pk-descr-1list-1(pd) i.
ak-descr-list-2 (pd) .
nk~descr-non-array (pd}
mk-desc:-scalar(ﬁd) .
mk~descr~1{pd} . « «
mk-enable(p)} « +« » » «
mk-entry~decl{pd} . .
mk-~entry-point(p,q) .

pk-entry-pt(b) . . . .

-

.

28 (105)
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. 4=23 (85} ,4-23(84), 4=23(B5), 4~30(111),4-4B {190} ,4=4B {191

L4-70(277) ,4=70(276) ,4-T0 (277} ,4-70(278)
i e i e e e e e s e W4=55§237),8-57(226)
s e e m e e aom s L4=70(278),8-70¢277)
Gt e s s e e wom e e <4=170(279),4-70({278)
e e % e e s e e e s LH=T0{276) ,4-69(275)
i e s e e e s e s e JH=71(282},4-70(276)
e e e e s ow e os s oBmBT(261) ,4<66(259)

W4=73{292) ,4~73(290) , 4=74 (293) ,4~74(295) ,4~74 {299)

e e e e m s e s e e e . 4-uB£191},4-23(B1)
e 5 e s m e e JH=U6{185],8-41{166} ,4-45(182)

-

-

4-5(15) ,4~2{2) ,4=5(16) ,4-45(182} ,4-64(251;

~36 (142)

e 4 e a e s e e w o« 24-65(254) ,4~65{253)
s i e s e e e w e <U-66({260} ,4-66{255)
L 4=63{247) ,4=63(245) ,u-64 {249) ,4-73(290)

LU=U0(161) , 4=U9(196) ,4-50{197) ,4-55(218},
4-77 (303) ,4-82(320)

e e e e+ . 4-314116),4~24(B6),4-44 (179)
“ 4 e s ae m e o= s o 8223{B1),4-8(27)
e e+ . 4=B{27),4-3(3) ,4-5(16) ,4-64 (251)
e e e e e e e e e - . B=WT(190),4-23(81)
L 4-43(172),4~42(170) ,4-842(171) ,4-43(172)
L4=43(175) ,4=-83 (172} (443 (175) ,4=088 (17T
e e e e e e e e . BZEE(179) ,4-44(178)
e e e e e e e e e . LU=B2{167),4-H1(166)
e e e - . -B=B2(168) ,U-32(120) ,4-42(167)
e e e e e e e e . -BZE2{171),4-82(16T)
e e e e e e e e . JB-BE(177),4-43(175)
SH-U4(178) ,4~04(177} ,4=-45(1B3} ,4-46(184)
e e e e e e . . .8-42(170) ,4-42(168)
e e e e e e e . WZ7u(205) ,u-T4(290)
e e e e e e e . . B=B1(166) ,4-23(81)
e e e e e e e e . aM26118) ,4-5(17)

“ e e e e e aaae e $4=5(17),4~5(16)
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MKk=@RV=3ttI (D} o « » = o o ¢ « = o o+ o o « 4=23(82),4-23(81),4-23({83),4=0T7(187),4-77(30)
MK=€VENEt(P) = = = = = = = @ = = s » o a o = » o« o« o « s o o » = = » -4=81{318) ,4-80{316)
PK~eVent=Tef{D) =+ « o « o = a o = o o o o » o o 2 « = = o = « o « « 24=708(298) ,4-74(295)
Mk-file-decl{Pd) + + = = o s « + o s « o o s o o o & »w o = « w s = = o 4=47(187) ,4-23(B1)
mk~format=decl(Pd) « o « = « 4« = s 5 s = v s s o 5 o @ m e ow v ow ow - = 4=88(193) ,4-23(81}
mk-free-ref(P,b) « 4+ o o « 4 4 v a e 2 e s e s s e s e s e e e H=T72[285) 4-T71(284)
nk-gen-aggr{pd,bdpl) « « « ¢ 2 4 & 4 4 s 0« o . JU-51(202) ,4-50{201) ,4~51(202) ,4-51{203)
pk=gen-~area(pd) .+ o « o s 4 s e & e a4 s = e m 4 = 2w omom o s s + = JH4=53(214) ,4-51(204)
nk-gen-aTithm{pd) .+ o « & 4 « o « s ¢ o 4. s * s o = = *» = *» & = a «4-51§205) ,4-51(204)
BK-gen=da{pd) « « + « o = o o o s s & & s 4 o s s 4 = o = = = = o o -H=51(204) ,4-51(203}
mk-gen~descT{Pd} . + 4 + o s « 4 4 s 4 2 4 2 % 2 e a2 " e e s o= o == -4-50{201) ,4-50(200)
ak=gen-member{P} .+ « + = « o o » & « # = ¢ 2 = 3 & = + s 2 s e = . = -4=501200) ,4-50(198}
MK~GEn=Ben-ACTAT(DA) + = « « + = = = o » o = s o + s = = = o = = + « #251{203} ,4-51{202}
Mk=gen=—sString{pd) + « o = » o o s o « o 2 s = » # o o 2 s« o = o » « J8252{212) ,4-51(204)
nk-generic-decl{pd) . « ¢ ¢ ¢ & 2 s+ 4 s+ 2 s s » o4 2 = % e s = 2 a = » 4-50{198) ,4-23(8B1)

pk-id{chl) . .4=90(354) ,8-10(34),4=19(71),4-20(75),4~21(78) ,4=-21(79),4-35(137) ,4-85(330),
‘ 4-90 {353)

MK=id-TEE (D) « o « o « « o = » o =« « o o o+ +4=6{19),4~6{18),4-41(164),4-64 (250} ,4-73(292)

0(353) ,4-3(4),4=5(15) ,4=5{17), 4=-6{19) ,4-10(31) ,4=21(78) ,4~29(106) ,

nk-id=1{p} - «
6(185) ,4-48(193) ,4~55(220) ,4~59(237) ,4~84{327},4~85(330) ,4~90 (352}

4-45(182) ,
BK-100CXL1Pist (D) « « = = o o o o m i e e e e e a e e . 4=6(20),U4=6(18),u4=6(20) ,4-23(81)

DE-init{PA) « o « = o » o o o S8=58{215),%-24(86),4~24(87),8-32{117),4-4B(190) ,4-T0(279)

4-93
T

Mik-1i6t{a,b,10i5t) « = o « o o o o = =« = = = = « o o « o = o 224{B),2-3(7) ,2-8(8) ,2-9(28)
Mk=no=pLef=10St (PsNl) « o o o o o 5 « » o o o o = = o o « » J4=63(288) ,U-62(243) ,4-63(248)
PK-nO-pref-1ist=1(Ps0) « + o v o o o o o = o » = o « o o « H=68(24T) ,4=63(208) ,4-64 (249
k= 0n=pPref=1i5t (ByDh) + o « o = o = o o 4 = o = & o = o - o 28262(20804),4-62(2063) ,4=62 (244)
Bk~on-pref-list-1({p,0} + « ¢ « « ¢ 2 + & o = o = s a = a « 2 -63(245) ,4~62({2048) ,4-63(2453)
BK=OPE{X) = o o o o = o + o o @ o o o o o o o 4 4 s w s s H=69(273),4-69(272) ,4-72(286)
MK-OBt=1(P) = o « o = o = o = + o o s o = o = o o s o o u o« H=1[25),4-7(28) ,4~7(26)
DK=DPAT=P{B) o = o = » » s s o o s & o v o s o = « 2 « = 2 « = = « = HZUI(1TY) ,H4-02(171)
PK=PLef (DLf) « o « o o o o o & s o o« s s« » JU=B3({286) ,H4=~63(205) ,4-64(249) ,4~73(290)
BK-PLOp=var=-decl (Pd) = « o = o o = o o = = o = o« o o = o w « = o oa e « U223(88),4=23(8Y)
DE~PEL=TYEF (D) « 4 =« = = = « 5 4 2 o & = # = o 2 4 2 ¢ @ 2 = « = = = .4-71[281) ,4-70(276)
MK-TECUTSIVE(D) + o o o « s « o o o o o s o s o + s « a = & = « = « « = H4=74(26) ,4-5(16)

mk—red(pd) e -5_:2§u§§}_,“’32(1203 ,"4-151(166}
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mk-~rTefer~expr(pd,p} . & - « « s + & o JU—Z29{106},4-28{104),4-28{105}),4-36{142) ,4-40(1671)
pk~reorder (b} . . G e e ae e o= oa .gzljggl,uu5(1eg,u-7{2u),u—ﬁugzsﬂ
BK-TEBELY(P) & ¢ o 4 ¢ o o & o o 4 & o o = o a2 % s« v« « = = « = = « « 4-080(317) ,4~60{316)
MK-Tet~type(Pd) =+ « + o o = = 2 o o o o o ‘= = = « » = = » = « o « = ~4=45{182} ,4-U1({166)}
Bk~Tet=type=1{pd) .+ u v o o = o « o o o » = o = o J4=U5[183) ,4=6({18) ,4=32(720) ,4-45(182)
BK=Tet=type~2{Pd) + 2« o o « o o = = = « = = #.» 2 o o « = .g;ﬂgiiggl,u-u5(182),u-u5(133)
BK=St=1iSE{D} « o 2 & o = s s o + 2 o s 4 o = » « o JU=TL22) ,U=5(16) ,4-64(251) ,4~65(252)
' e - 24-30(111),4-30(110)

L]
L]
L]
1
L]
L]
.
L]
L]
*

pk-succ {pd) .
MK=t0=@XPEIP) =+ « « « s = « s & o s 5 « s s » 2 s s » = ®=w = » » « = <4765(255) ,4=-65(253)
“U=82{321),5-17(153)

L]
L
]
L]
*
»
-
.
L]
»
.
L]
4
.
»
(]
L]
*
»
*
L]
*
.
.

HULT - - - - - - - - L4 - - L] - - » » - - - - - » - L] - - - - - - - - -

NoCHAR « o o v o v o e e v e a e e e e e een .2-8(26),4=22(80) ,4=22 (80) , 4-35(138)
NAHE & 2 o o = o o « « o o « o 2 o s = 2 » o s = = » s 2 « & o « = = <U4=73(291),5-13(119)
NE o o« o o o « o 5 2 o 2 s & 2 8 ¢ s o o« s 5 s « » a6 « o ¢ = o s o J4=82{321},5-17(153)
non-array=-aggr{Pd) « + ¢ « » 4 + & & o e & & + s 2 a » e s s s = « = s «H4=20{B6),4-23(85)
NOT . . 2-4(9),2-B(24),2~8{26},2-8(26),3-21{136} ,3-21(140),3-24(162) ,4-82(321) ,5-17 ({155}
NULL « o = « o o o o o « = o = = o o = » = = o« » = 4=60(239),4-62(241),4-66(257),5-10(88)
NUMBER=STIGHN o o « » o o o s & = s 2 & = o s = s o« s « » o« « o 2-8(204),3-22(149) ,4-21(79)
O-CHAR « 4 o o « « o« s o + o s = s o « = o 2 s s o = s« » o o « +2-8{26),4-22(80},4~22(80)
OFFSET . « » 4=-31(116),4=-32(119),4=-33(121) ,4~48 {179} ,4-44 (179} ,4=51(204) ,5-5 (38) , 56 (56}
OFfSet—attT=D(PA) o o o + = v ¢ o s = o o =« o a o2 o = = .5:;;11;_1,4-33(1;1),n~uu(179;
CLESet~Aa{PA) & .+ + 4 5« & s 8 s s s 4 s m e me e a s oea s e .5;33;1211,u-31(116)
OFL s 4 # o 4 o o o = o o o o o o o o o o s o » s o » s « « « = « « 24=63(246),5-13(116)

. U=T2(286) ,5-12(112}

L4=77 (305) ,5~14 {126)

OPEN « « o v o + o « = o o = = e 2 = 2 « = # o = 2 2 « =« 2 2 = 2 «
ODE=SEL(OPE) « = = o o « o o o o o o o o o o o a o o« + J4=76(302),4=75(300) ,4-75(301)
OR . . . 2-04(9),2-B(204),2-8(26),2-8(26),3-20(133},3-21(137) ,3-24 (162) ,4~82 (321) ,5-17(153)
order-set(Set,obj) + o o 4 o o o 4 o © v = & s 2@ « 2 o = 2 e o = o o JH=TI(313),4~T79(311)
OUT o o v o o = o & o o s o = o o o o « s o o 8 o s o 2 s o o v o u ~ Ju4=47¢188),5-3(17)
P-CHAR o o o o = o o » o o o » o » o o o » «2-8(26),4-22(80),4-22(80),4-40(160),4-49(196)
L4-49(196) ,5-9 (84)

PAGE o <« % @ 4 o a4 & 4 o o & » o % # & & % % o 2 %« & 5 & » s 3 = = = =

PARAN 4-10(33),4~18(67),4=-26(92),4~26(93), 4-27 (94}, 4=27 (95) , 4=27(98) , 4~27 (99} , 4~29 (106} ,
4-32(117) ,4~46{184) ,4=~58(230) ,4-79(311),5-2(11)

parse(text}] . . . & + & & . e .1
PA=block=P(Pd) « 4+ « « o o » = & & = » +H=29(107),4-29(106} ,4~36(142),4~40(161) ,4-54(215)
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PA-5eq(Pd} o+ « « o o « = o o o 4=31(113},4-23{B1},4-29(106), 4=-30(112) , 4= 48 (194} , 4~ 86 {315)
.4=73¢(291),5-13(119)

PEND o a o a4 © » o 2 = s « o 2 2 2 8 23 & « = 2 = = & @ 2 = = = = «

PERC - 2 v o o o = = = = o 2 « o 2 « = = 2 o 2 =« = s o o s o s o o s « 22=8(24) ,3-28(162)
PIC @ s o o o o v o « o o = » <U=31£116) ,4=32{T17) ,4-32¢119) ,4-49{196) , 4=51(204) , 5-9 (82)
PAC~dA{PA) o » o o » o & & 4 4 a6 o e s e e s e e w e <H=3T(IU6),4-31(116) ,4-51(204)
PLiC-BOAE(PA) + « = = = = o & o o o o @ & o o = . = = o o o o o = o J8=IT{147), 437 (146)

PLOS .2-4(3),3-5(33),3-7(48),3-21(138),3~21(140),3-23 (156),3~24 (162) ,3-24 (164) ,3-24 (166} ,
4~29 (108) ,4~82(321),5~7 (68) ,5-17 (155)

POINT . .2-4(9),2-8(26),2-9(28),2-9(28),2-9(29),3-22 (143) , 3-22 (145) , 3-23 (155) ,3-24 (162) ,
3-24 (163) ,3-24 (166) , 4-10 (34) ,5~7 (68) ,5~8 (T4)

pos-el(el,list) 4 « + 4 ¢ 4 o s & s a = s & » s & 8 = = o <84=38{153),4-39(156),4-39(158)
POS~P{PCLl,N) « 2 o o « = @ =« 2 s o = = = » a = s & = o « o« +84=-39{156},4-39(155),4-39(158)
prec-p(pd) -« « « « « + o o » H4=38{128),4=33(126),4~34(127),4~35(134),4=37 (147) ,8~51(205)

prel-decl(x) . . .4-9(30),4-3(4),4-6(18),4~14(52),4=15(53),4~29(106),4-30(112),5-31(113),
8-43(172) ,4~43{173),4~046 (185) , 4~82 (326) , 4~ B4 (328) , 4~ 86 (335)

prel-decl-set () « + = 4 o 4 w o = & n o s o s o .« » U=9(2B) U=-8(27),4~14(52) ,4-B4 (328)
PTel-Aecl=Set=1(b) o o o « o « o o o o o o o @ o o o o o o o o a0 e = s +8=9{29),8-9(28)
prel-decl=1(X) « ¢+ & = s o s a s 2 » s & a8 s e v 4 s « 2 s = a = 3:10(31j,u~9(29),§-9(3b)
Prel-GESCE(B) « « = o = o « = s s o + o o o o s = o = o - 24=57(226) ,8~30(112) , 4=56(222)
prel-descr-liSt(P) - + » o o o o o « o JH4=56(222),04~42(168),4~42(171),4=50(200) ,4-69(275)
PEOC“DD) o o o o = = =« o = = @ o = = o = = .g;giggl;u-5(17),u—6(1s),u—us(zaS),u-aucszv)
PIOGT=3CCL=PATE (D) o « = « o o = o o o « o o « o 5 « = o @~ o = o o 4 gzgjgi;u-z(z),u«3(u)
PrOp-arg=p-L1iSt(ByP) o o o « o a o o o o o o o = o = v = o <B=B6(3IU0) ,4- 6 (339) ,4-86 (340)
PROP-VAR + « o o + o » o U=19(72),4-23(81),4-24(88),4~-25(91) ,4~26(92) ,4-45({182) ,4=T9(311)
BRT v o v e e e e e e e e e e e e e e e e e e e e e . 4-w7188),5-3(1T)
PTR . . 4=10(33),4-18(67),4~25(90) ,4=32(119) ,4=32(119),4=51(204) , 51 (32) ,5~5 (48) , 56 (56)
PUT 2 o v v o o o 2 o o = o o « o o o o o o o o o o v v . 4=TT(305),5-15(134),5~15(115)
O-CHAR « o o o o o s o s o o = o = = s « + s & o = o o o o o o o o s « +4=22(80),4-22(80)
"QUEST & 4 o « o 5 o o = 8 « « = 2 = = 8 s = 2 2 s s « & s s « o = o o 22=-8(208),3-20(162)
BCHAR « o o o o o « o = = o o o o s o « o = +2=8(26),4-22(80),%-22(80),4~-49(196) ,5-7 (68)
READ o » o o o« o o o o o o o o o o = o o o u e o J4=TT(305),5-15(142),5-16(143) ,5=16 {184)
REAL . « . . ,u~30(109),u-33(12u),u—au(131),u~us(1au) 4-52 (209) , 4-88 (343) , 5-4(33) , 5-6(57)
BEC & e o o v o o m e e e e e e e el ae i e e JH-WT(188) ,4=73(291),5-3(17) ,5-13(119)

ref-id=liSt(p) « » « o « « « o o 4-B4(330),4=10(31},4=14 (50), 4~16 (57} ,4-73(310) ,4-84 {326)

RELEASE 4 o # = » o = @ = = » = w 4  w. = o o & a' = ='a = s« » = '« «4=608(269),5~-11{102)
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REMOTE + o .+ «
replace~-48 (x) N
rteplace=-48~1{x)
rest-da«1{da, v)
RETURN v v o « =
REVERT o » o » «

REWRITE . . «

RIGHT-PAR 2-4(9),

34 {29},

3-6(486),

TR 25.097

TRANSLATION OF PL/T INTO ABSTRACT SYMNTAX

.4-49(196) ,5-9 (85)

4 & 8 & F e ® B e & & 8 3 K W + & P s o & 8 B & 4 a2 @

.-----‘-----------o--o..a-ac-£“8‘2§}_,2“‘8{2ui
--o---.----u-c-.--.-.-----.--2:3129_,2“‘8(255

Oy -1 N € LT VI - AT
4-67(265) ,5-11{98}

»® & & @ & ¥ @ e & & m W F W O Em W % e s m & a W 4+ Ao

e n s e % s e a4 e m e e e s s oe e J4=72(288),5-12¢113)

a..-..-.-..-‘-‘-.............4-77(305),5*16(11&6}
3-1(3),3-2(12},3-3(19) ,3-3{21) ,3-3{22), 3-3({24) ,3-4 {25} ,3~4 (26) ,3-4 (27},
3-5(32) ,3-5(38),3-5{36) , 3-5(37) , 3-5(38),3-6 (40}, 3-6(41) ,3-6(44) , 3-6 (45),
3-7{50}) ,3~-7({53),3-7{55),3-8(56),3-8(59),3-9(61},3-8(63) ,3~9 (66} ,3~9(67),

3-9(68),3-9(70),3-9(71),3-10(73},3-11(83}, 3-11(85) ,3-12 (91}, 3-13 (92}, 3-13 (93},
3~13(96) ,3~13{97) ,3-14 {102} ,3~15¢{104) ,3~15 (109} ,3-15(110) ,3=16{111) ,3-16 (113},
3-16 (114) , 316 {115) , 3= 16 (116) , 3-17 (119) , 3-17 (121} ,3-18(123) , 3~-18(125) , 3~18 (126} ,
3-18(127),3-19(129) , 3~19 (131} ,3~20 {132}, 3-21(1u1) 3-22(144),3-22(147} ,3-24 {162},

S(D,X) . o+ o+ a =
S=CHAR o « « + »
scale-f({scE) . -

scope~attr (pd) .

scope—-attr-1{ad)

3- 2“(16“) 3-24(165)
--o----tc.aq.-c.-o.oao---..-‘-ns.1"”2'“!
.4-22(80) ,8~22 (80} ,4~40{160) , 4-40 (160} ,5-8 (70)

® 8 s ® 3 B & & 8 3 & W &8 B K B W P s A w W A s ow -u—38i150i'u”37(1u3)

4-26(93) ,4~3 (4),4-23 (84) ,4-24(87), 4~27(98) ,4~-27(99) ,8=-29(106) ,8-32(117},

4~41(166) ,4~42(167) ,4=-45(182) ,0-46 (185) ,4~47(187)
e e v e e 4 s o e s s e s s e s e 4 e e e m e e = e 2B227(94),4-26(93)

SEMIC . . . 2-4(9).2~6(16),2-7(23),2-8(24),2-8 (26) ,3~1(2), 3~ 1(6} ,3-2(8) ,3-2(10) ,3-2(14),
3-2(15) , 3-8 (60) ,3~10(79) , 3-11(80) ,3-11(82),3-11(83) ,3-12(89) ,3-12(90) , 3-13(92),

3-13(96) ,3-13(97),3-13(98) , 3-13(99) , 3~14 (100) , 3-14(101) , 3-15 (104) , 3-15(105) ,

3-15(106) ,3-15(107), 3-16 (115) ,3-17(118), 3-17(120),3-17 (122) ,3-19 (130) , 3-20 (132},

sent~-list-p(x) .
SEQ‘ 2 s 4w oA
ﬁgn(u) e s e v w
SIGN o o« o « o =
SIGHAL o v o +
STZE o o u o « =

SKIP v o« = o o

SLASH . . 2=4(9),

slength(x) . . «

SPRCE . & « + &

st~opt-test (type,

st-p~list{p) . .
STATIC o« & « »

stg-cl—attr-1(pd)

3-24 (162) , 4=74 (293)

 ®» & @ =2 % % 2 B W & = 8 F S P B B2 & w s - w 3 » -7‘221'2”7(19)'2-7(20’

. .4-87(188),5-3(17}

A % & & B & B B & B 8 # * & & & & B E W ®w O & W e 0

Gt e s s e n s e e s e e s s we <4=B9{I50),4-38(150),4-53(176) ,4-89(347)
f e e e s e e o e JB=40(160),5-7(68),5~8(72)
.4-72(289) ,5-12(114)

» ¢ ® ¥ @& W & & = & W & & 4 W k& B W m s w w4 = 8n v o«

.4-63(246) ,5~13(116)

= & & ® ® =w & & &4 B ® s 8 & e . =4 = " & & & * @ T

a 3 & a2 = = & ¢ s @ 8 @ B B 2+ T 4 B s 8 = B 4 w u = & .u'u9(196),5-—9(3ﬂ)
2-4(11) ,2-8(12) ,3-21(139) , 3-24(162) , 3-24(166) , 4-82 (321) , 57 (68) , 5~8 (74)
4 ® 8 & o # & e B B S % A& u w ® B F m @ FT A& & 8w P W = & B W™ e W . 1"1‘3!

“ e s n b e s s s e m s e e oas s oa B=-U9(196),5-9(8Y4)

SEBE) v o = + o « = « o4=77{304},4=77(306),4~78(308) ,4-78(309) ,4~80(315)
Y ot X I o X )

e a e s e e e e e waaee e e . U=27(99),4=-28(101),5-2(11)

« ® ® &4 & =

L O L T T e R N L ] u*27|99|,“"'27(95),“*27(95)
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stg~cl=attr-2(ad} .« + + =2 4 « 2 o o 2 © 4 4 5 s 2 e = 8 s s & o » = 24=208(101},4-27{100)
stg-class—attr(pd) . .4-27{98),4-23(84),4-29{106) ,4=32({117) ,4-43(172) ,4-43{176) ,4-50(201)
STOP & 4 4 o o = 2 2 9 o o o = 2 » 4 % + = a o« = s « o n =« o o o o = oU=62{241),5~-12(106}
STRG o 2 o 4 a2 o o2 5 o = & 2 = &« = a & #« = s°'= 2 = & w = o v » = o » <4=63{288),5~13(116})
STRING + « + c o o + o « s = » a » s .u-31(116;,u~32(119);u—uu(179),u~51(20u),u-70g279)
string-base(pd) . . . .+ o . e e e e e e e e «4=35(140} ,4~35{139) ,4~36 {144)

string-da{pd) . e e e - 24-35{139),4~31(116) ,4=-45{180} ,4=70(279)

L]
°
-
e
L)
L]
>
¢
.
L
a
L]

string-length{pd) 4 .« 2 o o 4 24 4 o = % o @ o @ s 4 s « = @ o o « - 2H=36{182) ,4~35{139)

STRUCT . « o .4=-10(33),4~18(67),4~24(B86),4~25{90),4=27(95),4=32(117),4~32(119) ,4-32(119),
4-44{177) ,4~51{203) ,4~58(230),4=59 (236) , 4=~T0 (276) , 4=T0 (278) , 4~T79 {311}

struct-aggr{pd) . . . “ e ; © s e o m s s = 2w oo s s e s s e s« 4-30{110),4-204(86)
e o = e = a o +U=63{286),5-13{118)

STRZ o « o = 4 5 % & 5 5 o & + o = » o o % v = = 6 =
SOBRG « + 4 o o ¢« s o a =+ & =« % & #a-s & 8 » = & s o« = s = o s s « o <4=BI{2U46),5-13{116}
Sobscr=nb(pP,N) .« ¢ 4 4 & o 4 4 4 o e e o o 2 4 = » s s « = <H—-B6{337),u4~B6(335),4-86(337)
SOBSCT=p~1iSE{P) ¢ = & « o 4« = = o = % = = = 2 ®» a's o = = = = o o « H-85{333),4-85(3327)
SUBTE = » o 5 4 o o =2 = = s # a o & = = o & = o = s = = = s « w.» « ~U=82{321),5-17{153)
SUCC{ChaT) « o = o o o o « s & o ... « = 4+ s s s 4 s s s s a = = a2 3 o +H~22({BO),U-21(79)

24(88) ,4-25(90) , 4-26(92) , 4~ 26(92) 4~27(94) ,4~27 (95} ,4-30(111},
4= 55(230) 4-59 (236)

SUCC . 4-~10{33),u4~-18{67).,4

succ-1ist{pd) .« . . . . 301113L,u 30(110) u-uu(177) 4 51;203) 470 (278) ,4~T71(280)
succ-p~list(p) . .-. 2 a4 o o 2 % % % e s & e 8 s e e owo= o= omow s oo o4-3T{118),4-30{112)
STSTEM o o o 2 o o o « s o o v 2 o = = » s = + 2.8 « s =« o 2 = a = a 4=T2({2873,5-12({112)
T—cnha t a s s 4 4 s e w e r e s e s s e e eom e moa s «2-B(26),4~22{B0),4-22(80},5-7{68)
TASK . . 4-10(33),4-18(67),4~25{90) ,4~32(119),4-32(119),4-51(204) ,5-4 (32) ,5-5{48) ,5-6(56)
THT o 2 o o o 5 = o = 2 % 2 s 2 5 o + o s 5 o 2 « # s« o @ o a = +' «» 24=TFI{291),5-13{119)

- «U4-47{188) . 5-3{(17}

TRA . s ¢ s s &« o s 2 2 &« s % & o % a2 & » s s # o n & ='a o°
trans—access=st{p) + + s 4 4 &+ 4 s ¢ s w2 s o 0 = 4 e 2 s u e s o o SHZTU[III) ,U-62(241)
trans~allocate~1ist{pP) + « ¢ o 4 4 ©« o o o = a « o &« = a -2 « » » o = -4=859{275) ,4~-69{274)
trans-2110Cate-St(P) o« » s » » ¢ s o o & 2 sce s o a o« a n o a o « H4=BI(2TY) ,4=62(2U1)
trans—assSign-St (P} « o o + 4« o 2 & = o s o 8 a2 e e s e =06 @ o = w'a 2H=69{272) MU=62{2417)
trans—attr{attT) . .+ o 4 » o . 4 4 o o H752{209),4~52(206) ,4~52({207) ,4-52{208) ,8-53{213)
"4rans~bloCk{D) . « o o = 4 2 2 o 4 & = o = @ = @ © #a e s o o 4 o o H=HH{251) LU~61({2041)
trans=bodY (B} . « 4 4 4 2 5 s e 2 e % 46 s 8 =4 = o = % mw e e o « H"5{16} ,4-5(15)
trans—close-St{P) =+ a 4 ¢ o 8 o & 5 4 & & o = 2 s 6 ® a2 2= » o = o L4=TB{IQB) ,U4-62({247)
. J4-73(29Q) ,4~T2(2B6) ,4~72{288) ,4~72({289)

a
a
3
-
.
»
e
.
.
.
.
*
L)
[

trans-cond{p) . .
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trans-cond-part{p) .« . -

trans—data-spec {p} -

trans-delay-st{p) .+ + + =«

trans~disable-st(p} . . .

trans~-display-st{p} . - .

trans-else~st(p}) « « « « =
trans-enable-st{p}) . . .« «

trans—-expr (p)

.

-

K]

-

TR 25.097
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S4-62(243) ,U4-5(16) ,4~62(242) ,4-604(251)

-

«8-66{257)

-4-79(311) ,4-76(303)
WU-68(271) ,4-62(241)
LH=T74(299) ,4-62{241)
-4=-80(316) ,4-62{241)
LU-66(256) ,4~T4 (293)

e 4w e = om e e e oo <H=TH[294) ,H-62(241)

. . 4=81(319),4-49(196),4=-50 (197),4-65 (252) , 4-65(253) ,U4=-65(254) ,4-65(255) ,

5-66(256) ,4-68(271) ,4-69(272) ,4-77(303) ,0~80(318) ,4-~B0 (316} ,4-82(322)
. e e - o -B-68(268) ,4-61(281)
.48-47(188) ,4-47 (187) ,4=-78(307}
.4-49(196) ,4- 48 (195} ,4-50(197)
e e e e o .4—50(1971,u-u9(196}
LU=88(193) ,4-49 (196} ,4=-79(311)

trans—fetch-st({p}) . « - «

trans-file-attr{c-fa) . .

trans~format(p} . + « « o

trans*fo:mat~;ten(m e e
trans-format-list(p} . . -
trans-free(p) .« « ¢« ¢ + =«
trans—free-st{p} . . » « «

t;ans-goto~5t(p)

.
-
L]
*
.

trans-group{p} -

.
.
.
»
.

trans-id(p} . .

(]
.
a
L]
[

trans~if-St(P} + « o « - =
trans~ipcorporate-spec (x)

trans-incorporate-st(p} .

trans-init-label(p) .
trans~io~cond{x} . + « « .

trans-io-st-type(type)

trans-item(p) .« « « + 4 »
trans~itep-list(p} « « « -«
trans~label-list{p} . . -«

trans—-num-pic (pcl,sf)

*
.

trans-on~St(P} o« « « . » =
trans-on~onit(p) - -« + & »

trans-open-options{p) . .

trans-open~st(p) . . « 4 o

trans-opt-expr(p)

-

-

-

<4-48({195)

- -

"

-

-

- =

- =

~U-T71{284) ,4-71(283)
4=-71(283} ,4-62(241)
.8-66(258) ,4-61(241)

e e e = m s JU4=B5(252) ,4~61(241)

.4-90(351) ,4-70(276) ,4-73(290) ,4-77 (303) ,4-280(315}
e o - JU=B6{256) ,4~61(241}

-

-

-4-67(267) , 4~ 67 (266)
Z8-67 (266} ,4-61{241)
.4=55{220) ,4-55(219}
<4-73(291) ,4-73{290)
.4=77{305) ,4-77(300)
8-80(318) ,4-79{312)

24-79({312) ,4~T79(311) ,4-E80(314)

-

-

.B-64{250) ,4-60(239)
.4-39(158) , 4-38(154)
L4=72(286) ,4-62(241)
W4=72{287) ,4-72 (286}

-4-78{307) ,4~77(306}

.« - - -H=77{306) ,4-62(241)

4-82{322) , 4-48 {190) ,4~50 (197) , 4-65 (253) , 4- 65(258) ,4~65(255) ,4-67(265) ,

4-68{270) ,4~71(284) ,4-80(317) ,4~-81(318)
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trans-option (p) ‘e w e

trans-optionslist{p} . .

L]
Ll

trans-pa~opt (p) . -

trans=pcl{pcl) « « & « »

ABSTRACT SYNTAX

-

trans-pic{c-pic-spec, mode)

trans-vic-elfely . . . .
trans-pic-1¢{pcl, sf,node}
trans~pic-2{pcl, st} . =
trans-prop~st{p) .+ .+ - .
trans-recocd-io-st{p) .

trans-ref{p}) . « .

trans-release-st{p} . .
trans~-return~st(p) . «
trans-revert-st(p) . . «
trans-signal-st{p} . . .
trans-spec{p} .+ « « - =
trans-spec~init-list (pd)
tranps~st(p}) . « « = o =
trans-st-cond-part(p} .
trans~sterling-pic{pcl)

trans-stream~io-st{p} .

-

-

-

-

trans-stream-options{p,stmt)

trans-vait-st(p) . . .« «
translateft) . . . . « &
translate~1(t) . . . . .

type-attr(pd} . . . .

type-attr-1{pd) « s e .
type-attr-2¢ad) . . .
U-CHAR o o 2 o & o « =« =
UTL 2 & = 2 4 o o & &
UNAL . v « & & o 2 & o =

UNB o o 2 « @« o ¢ 2 o
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«4-B3[323) ,4
4-55{221) ,4-63(247) U4~

-

~16(58)
65(252) ,

CROSS-REFERENCE

-

e
fp

+4=-65(253)

-

48 (190)

* = 4 = =

* = 2 - =

-

.- & =

4-48 (192)
66 (258) , 4-68 (270)

JU=TH{297) ,4-65(252)

TR 25.097

30 June 1969

. v & = o+ =

44276 {303) , 4~75(300)

5{300) ,4-67(262) ,4-78(307) ,4~76(308) ,4~78(309) ,4-80¢315)

s e e e - . A4=67(262) ,4-66(259)
. <4=39(159} ,4-39(155) ,4-39(158)
- W4=37{14B) ,4-37(146) ,4~50(197)
- 42804160 ,4-39(159)
- -42384151) ,4-37(148)
.4=38(154) ,4-38(151)
. 24z61{241) ,4-60(239)
- .4-80{315) ,4-62(241)
L 4~50(197) ,4~50(200} ,4=-55(220) ,

L4~69(272) ,4-71(281) ,4-71(282),
4=~80 (314) ,4-80(317), 4=90 {353)

- = m e = =

a = ® = =

« 2 % » =2 =

L4=681269) ,4~62{2u1)
J4=-67 (265) ,4-61(241)
.4-72(288) ,4-62(241)
.4272(289) ,4-62(2641)
,U-T4¢296) ,4=80(314)

- = % B e -

- s ® w «

282350213} ,4-54(215)

L4=60{239) , 4=T(22) , 4~66 (256) , 466 (257) ,4~72(287)

. <B=62{2042) ,4=48(193) ,4-60(239)
-4-39(155) ,4~-38(154)
. 4=78{309) ,4-62(241)
<4-784310} ,4-78(309)
L4-68{270) ,4-62(281)
s e e e e o s H2(0)
. 4=2102]1,4-2(1)} ,0-3(6)

- a4 = a e

3(4),u4-23(81),4-29 (106),4=30(111) ,4-82(167) ,4~-085(182),

-

- & & =

LU=27(96),

4=79 (311)
4~25(91) , 4-28 ({87} ,4-26(93)
4=26{92) ,4-19(72) ,4~25(91)
4 e e e e 2U-22(80),4-22(80)
e e s e s . JH-63{246),5-13(116)

4-27(97) ,5~4{31) ,5~5(47) ,5~6{55)

. 4-847(188},5~3(17)
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ONDF « o & &
ONLOCE . . . .
UPD & 2 « » &
V-CHAR . . . .

VAR .+ 2 « o «

varying-attr {pd}

B-CHAR + - «
FAIT & = &« « -
iRiTE ¢« s e s
I-CHAR « +« « »
Y-CHAR . .+ + «
Z-CHAR « o « =«
ZDIV .« & .« .«
0=BIT .+ « « =
O~-CHAR « 4+ . «

1-BIT a 5 a2 &

1-CRAR . . .3-22(151)

2-CHAR + « «
31-CHAR « & « «
4-CHAR + « « o
S5-CHAR o« + - =«
6-CHAR . « « =«
7-CHAR « & « &
B-CHAR + + +

9-CHAR . . . .

»

.- 4+ a @

-23(160)

4 &« ® = B

s = s 2 0w

« w = & » o

Tr 25.097

TRANSLATION OF PL/T INTO ABSTRACT SYNTAX

e e e e e e e e WU=T73¢291),5-13(119}
e e s e s s s s JU=T77(305},5-16(149)

Gt e e e e e e e e JU=87(188),5-3(17)

L0=22(B0),4-22(B0) ,4=39 (156} ,4~40 (160}

. o4=36 (145} ,5~4 (34),5-6 (49} ,5~6{58)
e « « «B=36{145),4~35(139),4-52({212)
e e e s e e e = s SU=22(BD),u=~22{80)
e e e m e e« JU4=6B(270),5-11(103)
4 s e e e s s s JU=TT7(305),5-16{145)
4-22(80) , 4-38 (151) , 4~49 (196} ,5~8 (T4)
e« o » . -8-22(BD),u-22(80),5~7(68)
e a4 s s JH=21(79),4-22(80),5-7{68)
e e s e s e s s JU=-63(246),5-13{116]}

..--.......--.4-89(31!7)

e e e «3=22(151),3-23(160),4-50(197),4~89 (347) ,4-89 (I48)

- & & & a4 =

" a e 4 s s e s s s s o= = = =8-B9(347)

3-24(166) ,4-28 (105) , 4=36 (142) ,4~77 (303) , 4-89 (358} ,5~8 (72}

2 e » & » 2w

»

.3-22(151) ,3-24(166) ,4-89 (348 ,5-8(72)

.3-22(151) ,3-24 (166) , 4-B89 (348} ,5~8 (72}

e o s +3=22(151),3-24 (166) ,4~L9(34B)

e o o «3-22(151),3+24 (166} ,4-89 (348}

.3-22(151) ,3-24 (1566) , 4-89 (348) ,5-8 (70)

.3-22(151),3-24 (166) , 489 (348) ,5-8(70)

.3-22(¢151) ,3-28 {166} ,4~-B9 (348} ,5~8(70)

e s e e s +3-22(151},3-24(166) ,4-99(348) ,5~7 (68} ,5-8 (74)
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