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This document is an up1ated version of: 

/1/ ALBER, K., OLIVA, P~: Translation of PL/I into Abstract Text. 
TBM Laboratory Vi~nna, Te~hri~ Report-TR 25.086, 2e'June 196~. 

It is part of a series of documents {ULD Version III} presentirig the formal 
definitio~ of syntax and semant~cs of PL/I: 

121 fLECK/ M.: rormal Definitfon of the PL/I Co~pil~ Time Facilities 
(ULD Version "IIT). ., 

IBM laboratory Vienna;. TeCb~. Rep<:rr:t _TR 25.?95, · 30 June 1969. 

/3/ URSCHL:ER,_ G .. : Concrete Synt'cix of PL/I (Ul:D Version ·'JII). 
·IBM I:.aborat.ory Vienna* Techn .. Report- TR 25.096, 30 June 1969 .. 

/4/ URSCHLTIR, ~.: Translation of PL/I into Abstract Text {ULD Version IIT.). 
IBM Laboratory Vienna, Techn. ~eport ~R 25.097, 30 June 1969. 

/5/ WALK, K., .ALB!R, K., ~LECK, M., GOLDMANN, H., LAUER, P., MOSER, E., _OLIVA, P., 
STIGLEITNERu H., Z:SISE.L", G.: Abstract SyntaX' and Interpretation of PL/I 
(ULD Version III). 
IBM ·Laboratory Vienn·a 11 Techn .. · · Repoit TR 25..: 098g 30 April 1969,. 

/6/ ALBtR,, K., GOLDMANN, ~ .. , LAUER, P .. , LtlC·A·s, P., DLIVA, P., STIGL!ITNER, H .. , 
W~LK, K., ZEIStL, G.: Informal Introduction to the Abstract Syntax and 
Interpretation of PL/I (ULD Version III). 
IBM Laboratory Vienna, Techna Report TR 25.~99, 30 June 1969. 

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

111 PL/I Definition Group of the Vienna Laborato~y: Formal Definition of PL/I. 
IBM Laboratory Vienna, Techn. Report TR 25.071, 30 December 1966o 

/8/ ALBER, K.: syntactical Description of PL/I Text and its Translation into Abstract 
Normal :"orm. 
IBM Laboratory Vienna, Techn. Report TB 25.074, 14 April 1967. 

An outlin~ of the method is given in: 

/9/ LOCAS, P., LAUER, P., STIGLEITNER,. F! .. : Method and Notation for the !'or mal 
Definition of Programming Languageso 
IBM Laboratory Vienna, Techn. Report TR 25.087, 28 June 1968. 

This document also contains the appronriate references to the relevant 
literature.. The basic ideas and their application to PL/I have been made 
available through several workshops on the formal definition of PL/I, and 
presentations and publications inside and outside IBn. The method is 
demonstrated by application to an appropriately tailored suhset of PL/I in: 

/10/ LUCAS, P., WALK, K.: On the Formal Description of PL/I~ 
To be published in Annual Review in Automatic Programming - Vol..n. 
Pergamon Press, New York 1969~ 

The language defined in the present version is PL/I as SPecified 
Language Specifications, form No. Y33-6003-1, with the addition 
handling, input stream and string scanning, and file variableso 

in the PL/! 
of attention 

The present document will be made subject to validation by the PL/I Language 
Department, Hursley,. 
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This documBnt was nre?ared by mean~ of autoAated text-proce~sing syste~~. 
T:XT 360 wa~ used for processing thP. prose parts. The formatting. indexinq. 
cross-referencin~, and ~pdating of formula texts was handled by means of 
~ORMULA 360. 

:'ORMULA 360 is a syntax-controlled formula processing syst.ern which vas 
develo!)ed in the Vienna LahoJ;'atory especially to facilitate the production and 
maintenance of PL/! ":"ormal Definition documentc;. The a9hievements of K.F'. KOCft in 
the overall design and implementation of roRMULA 360 a~e acknovledg~d in 
particular. Essential components of the ~ystem are due to G. URSCHL!R 
(::>ynta-ctical deco~~t~osition of for!'!ulas) and :. MOSEB (fotll'lt,tla input checker). 
!1. Moja and G. Zeisel contributed ~o the clarification and for~ulation of ~he 
re~uired formatting processes. 

Coordination: F. S~h~arzenberger, M. StaJler 

Technical ccnt.rol: K.F. Koch, E. :-loser, M. Stad-ler 

)ata tran~cription: ~iss i. Schatzl, Mrs. R. Deim, and sub-contractors 

Syste~ support: H. Chladek. G. Lehmayer 
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This document describeS 'the translation Of a concrete PL/T ·pr04ram int·o ·an 
abstract program, i.e., into an objett whose structure is described- by th~ 
abstract syntax ~given in chapter 5 (which is identical vith that given for proper 
programs in /5/) and whiCh- is to be iPterpreted as defined in /5/.. ·rn ord-er to 
remain within the range of methods and concepts used throughout th~~brmal 
_definition (cf. chapter 1 of /5/), a concrete PL/I program is assu·m-ed as a list of 
character values, i.e., of a_bstract elementary objects representing uniquely the 
concrete PL/I characters. 

The translation is Performed_ in twt? step~.=; by 'the two functions pars-e and 
translate: If txt is a concrete program, the corr-esponding abst-r:act program progr 
is defined as 

progr = translate•parse(txt)B 

The link between these two stens, namely the result of parse and the arguaent 
of translate, is a structured obj8Ct t, called the abstract representation of the 
concrete prograA. Its structure is described by a set of predicate definitions, 
called the abstract representation 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 I contains the transcription rule between the concrete syntax in /3/ and 
its abstract representation in chapter 3. In particular, appendix I contains the 
correspondence between the concrete PL/I characters and their abstract character 
values used in the· formal definition. 

An object t satisfying the abstract representation 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 tbe 
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 urogram, one parsing tree corresponds to an infinite 
nuMber of equivalent concrete programs). Chapter 2 defines a function, generate, 
which applied to t yields the set of concrete ~rograms corresponding to t. This 
function May be considered as the for~al definition of the directions for use of 
the concrete syntax to generate a concrete PL/T program, as given in /3/. The 
above mentioned function parsev defined in chapter 2 as the inverse of the 
furction generate, transforms a character value list into its parsing tree te 
provided it is a syntactically correct concrete program. 

Chapter 4 defines the second step of the translation, namely the above 
mentioned function translateo It constructs an abstract program as described by 
the abstract syntax given in chapter 5. The main job is the recognition of all 
declarations in a concrete progra~ and the testing, completing and structuring of 
their attributes. ~or the other components of a PL/T program 6 in particular the 
statements, the tra~slation consists essentially of a one-to-one mapping from the 
parsing tree iPto the abstract program. This mapping constructs objects built up 
with ~nernonically ra~ed salectors instead of selectors deterMined only by the 
ordering in the concrete pro9ram. 

Chapter 1 gives some extensions to the notation and conventions defined in /5/$ 
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 rejected by the formal definition. Obviously 
thi~ question cannot be answered simply by "yes" or "no". On tb~ one hand, the 
for~al definition cannot translate any character value list successfully; at least 
a minimum of syntactic correctness is required. on the other hand, it see~s 
imposRible in many cases even to define what is an error in a part of a ~rogram 
without interpreting it. So, the formal definition has to draw a borderline 
between '*statical" a!ld "dynamical" errors. A program containing "statical error~" 
is rejected during translation independently from an interpretation. A progra~ 
cont.aining "dynamical errors" is rejected during interpretation only if the 
containing ~rogram part is really interpreted. Princi~ally, this borderline has 
been drawn in the following way: The function parse rejects all concrete ~rograms 
which contradict the concrete syntax. The function translate rejects all nrograms 
which would lead to abstract programs contradicting the abstract synstax, and 
additionally it tests that· {redundant) information in a concrete program whicb is 
no more reflected in the abstract program. The recognition of all other "errors" 
is left to the interpreter, which conseguer.tly rejects them only if occurring in 
interpreted progran parts. 
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'T'hroughout the oresent. document. t.he notation and conventions introduced in 
chaPter 1 of /S/ are used without any special reference. {Of course, part~ of it 
are irrelevan~ for the present document, in particul~r all those concerned with 
the concept of a sequential ~achine and instruction definitions).· Any other 
function defined in /5/ a~d used in the oresent document is listed under aq 
individual forMula number with a referenCe to /5/. 

The following additional notations are used in the ?resent document. 

The following tvo relations between composite selectors are used. 

(1) p => g = (3•) (• # I & q = ••o) 

I e., applied to any object x, q(x) is a component of p{x) ('1q is a continuation 
of D") • 

(2) p < q = 
(3••"•") (n <" & ((s(n))•• = p v (s(n))•• => o) & ((s(m))•• =qv (s(m)) •• =>a)) 

("p is left. to g") 

This relation introduces a oartial ordering of selectors: "'he values ·ot: the 
function s(n) and thereby all their continuations are ordered by the natural 
ordering of integer values. 

By the values of the selector function s(n) objects are for~ed which have a 
si~ilar ~tructure as the lists by the values of the selector function elem{n). 
Analogously to the function length for lists, for these objects the function 
slength is defined: 

(3) slength (x} = 

(Vn) (is-Q•(s(n)) (x)) -- 0 

T -- (vn) (,is-llo (s (n)) (x) & (V m) {m > n , is-Q• {s (m)) (x))) 

~ote! Tn principl~, t~is function is defined for any object x: rt there is no 
~{n)-component it yields~, else the maximum in~ex of an existing 
s(n)-component. usuallv it is a9nlied either to a, yielding 0, or to 
objects of the form 

(<s(1) :i~-pred>, ••• ) 

or (<s:-del:is-pred 0 >,<s{1) :is-ored>, ••• ) 

where the class Of is-pred doe~ not include P., i.e., to 11 gapless s-listsn, 
pos~ibly with one ~d1itional components-del (''list delimiter'')~ 

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

1. NOTATTON AND tONVENTIONS 
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(4) e(n,x) = 

s(n)(x) 

Often it will be necessary to collect a set of selectors, nefined implicitly by 
any propert~, into an ordered list according to the ordering relation defined in 
~ection 1.1. This is ~erformed by the following function: 

(5) collect (set) = 

is- n (set.) -· <> 

T -- <leftmost(set}>-collect(set- leftmogt(set}) 

(6) left.most (Bet) = 

(Up) {~ *' set & ., (3cr} (q E set & rr < !>)) 

As in /5/, each definition for~ula is followed by a list of references of used 
functions with the same referencing notation, namely: 

function-nane chapter - piige (formula-number). 

'Referenced are all those functions, which are not defined in the chapters ()0 
nota+ion (chanter~ 1 of /5/ and of the present document) or the abstract 
repre~entatio~ of concrete syPtax (chapter 3, nredicate names starting with 
is-c- ••• ). !nnendix II lists all functions defined in chapters 2 through 5 with 
thP.ir definitiOr ard all occurrences. · 

The rules for snecification of metavariables and of abbreviations are the same 
as in /5/. 

In order to avoid accumulation of confusing parentheses in expressions tike 
(R(1))•(s(n))•n(t) ~he following abbreviations are usen throughout the pre~ent 
dncuJ'Ie~t: 

Sn = s(n) for is-intq-val(n) 

e1em 0 = elelfl(n) for is-intg-val(n). 

using thi~ convention the above expression reads: s 1 •sn•p(t}. 

As a further corvenience the abbreviation ·~· is u~ed with the followinq 
m~a ning: 

Tf g ( (ux) (f.(x)), (uy) (f 2 (Y)), ••• ) is a function call where all occurring 
v-expression~ are specified, t.hen a oart of a conditional expression of the form 

(3x) (f.(x))&('ly) (f 2 (y))& ••• g((ux) (f,(x)), (t.y) (fo(Y)l , ••• ) 

may he abhr~viateQ +o 

3 q ( (ux) (f, (x)), (uy) {f2 (Yl), ••• ) 

Tn contra~y to /S/ the ending 'T -- error' in conditional exorP.~sions i~ 
omitted throughout this d~cument. Each conditional expre~sion not ending with 
•T -- .... • migh-t be closed by 1 '!' -- error 8

• 

2 1. NOTATION A~~ CONVtMTIONS 
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A concrete program text is a ~tting of concrete PL/T characters. ~or· the 
formal definition this string of concrete characters is represented by a list of 
abstract character values, i.e., of elementary obiects satisfying the predicate 
is-char-val {cf. /S/). The corresoondence between the individual concrete 
characters and these character values is given by the function ar-2 defined in 
a.'~)pendix I. 

To each concrete ?rogram corre~ponds an object t, called its abstract 
representat.ion, which satisfies the predicate is-c-program. This predicate 
i~-c-program is defined in cha?ter 3 by a set of predicate definitions, which is a 
one-to-one mapping of the set of oroduction rules of the concrete syntax of PL/I 
as given in /3/. Thereby 6 the ab~tract re~resentation t of a concrete program is 
an object, whose structuring represents the syntactical structuring of the 
concrete program and ~hose ele~entary components are the character values 
constituting the concrete orogram. One may think of t as the parsing tree of the 
concrete program, but with the following 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 na~ed (by the selectors 1 s 1 ', •s2 ', ••• 1 elem 1 ', 

1 elem 3 ', ••• and 
•s-del'). The order of the edges has therefore no significance .. 

Example: 

A parsing tree like 

might get the form 

A 

B/ "'-c 
/ "'- I 

" b c 

A1 
61.151 

ctr·zta) ar-2(b) ar-2(c) 

2. GENERATION 0? A CONCRETE PROGRAM 1 
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The ~re~ent chapter rlefines the correspondence between a concrete prngr~m {as a 
list nf character values) dnd its abstract reoresenta•ion t. This is done by 
snecifying a function narse, which ma?S a concrete program into its abstract 
rAPresentation t, and its inverse function generate. 

The function generate ma~s t into a set of character lists in the following 
three stens: 

{1) The function generate-1 planes t into a li~t of those components which 
represent syntactical unit~ that may not be interrupted by spaces (blarks 
or comments). rhis 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 f~rm elem(n). 

(2) Th8 function insert-space intersperses the list produced in· the first step 
with spaces. Tt produces the (infinite) set of all lists resulti~g fro~ 
~his inters~8rsing satisfying the condition that at least between a!l pairs 
of consecutive non-deli~iters spaces are inserted. 

( 3) The fu~ction generate-2 plares each individual eleMent of 
ir the seco~d step into a final li~t of character values. 
planing als0 the structure given by selectors of the for~ 

the set produced 
This is 1one by 

elP.m (n). 

The ahstract re~resentation of the concrete syntax given in chapter 3 together 
with the function generate constitutes a for~al definition of an algorithM to 
generate all concrete PL/T progra!"'s.. So, they are equivalent t_o the productio't 
rules of the concrete syntax and the descriptior how to use them, given i~ /3/. 
?or co,pleteness the transcriptio\'1 rule between both forms of the concrete syntax 
is give~ ir. aprendix I of the present document. 

The function parse is exactly rlE~fined as the unicrue inverse of the function 
generate.. Special characteristics of parse are: 

( 1} !'letasyntact ica 1 components reor.esenti ng an unit different: from not-var and 
not-const (cf. /3/ or apoen1ix I) are not ignored in the parsingtree but 
get ~n own artificial node corresnonding to a thought substitution rule. 
Omi~ted ontional components {&-com~onents) get the terminal node n. 

(2) A production of t:h,3 form V ::= U••• (cf. /3/ or appendix T) is 
interpreted directly as a finite concatenation of ns w~thout further 
v-st~ructuring 

(3) A text belonging t~ a production part of the form { T • n••• J (cf. /3/ or 
appendix T) i~ oarsed without the i~ternos~d Ts according to a siMple U••• 
and afterwards an edge named s-del with the terminal ~ode T is inserted 
into the parsing tree parallel to the edges correspondi~g to the Us. 

The fu~ction parse produces that object t# which, by the function translate 
aefined ir chanter 4, is translated into an abstract program to be interpreted in 
/5/. so, the function parse is the first step of the formal definition of PL/I .. 

text is-char-val-li~t a concrete nrogram 

t is-c-program abstract representation of text 

any component of t or a list of such cornpo~ents 

(1) par~e (t.eyt) = 

(Lt) (text£ generate{t) ~ is-c-proqram(t)) 

2 2. Q!N~BA~ION 0~ A CONCB!T~ PROGRAM 
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Note: This function fails if the concrete syntax corresponding to the predicate 
is-c-prograM is ambiguous. 

(2) generate {t) = 

(generate-2 (x) 1 x ~ insert-space•generate-1 (t)} 

{3) generate-1 {X) = 

is-Q (X) -• <> 

slength{x) = 1 -• <x> 

slength(lc) 
'l' -- generate-1•s 1 (x)- CONC (generate-1•s-del (X) -generate-l•sn(X)) 

n=2 

Note: The last case yields 
slengtk(x) 
CONC 
h•~ 

generate-1•sn{J:) for s-del (X) = Q 

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

(4) genera te-2 (x) 

is-Q (x) -• <> 

is-char-val(x) -~ <x> 

T -- ge~erate-2•ele~(n,x) 

where-: 
lg 1 = (Vn) (-.is-Q•elem (n, x) & ('t!!!) (PI > n ~ is-Q•elem (m,x))) 

Note: This function is applicable for lists and "lists with gaps111 as well.. It 
handles the objects corres~onding to the lower leYel syntax. 

(5) is-char-val = 

Note: cf. /5/. 

(6) insert-space (X} = 

insert-space-1(x) u {<y>-z 1 is-c-space(y) & z 'insert-space-1{x)} 

Note: This function inserts optional spaceso 

(7) insert-space-1 (X) = 

is-<> (x) -• (<>! 

is-c-dP.limiter•head(x) v is-c-delimiter•head•tail(x) -• 

(mk-list(head(x) ,y,z) 1 (is-c-space(y) v is-n(y)) & 
z E insert-space-1•tail(x)} 

T -- (rnk-list.(head(x) ,y,?:) 1 is-c-space(y) & z E. insert-s~ace-1•tail(x)} 

2. GENERATION OF A CONCRBTE PROGRAM 3 
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Note: The last conditioP insert~ mandatory space~. 

(A) mk-list(a,b,list) = 

~ 0 (<elem {1) :a>, <elem (2~: b">) -list 

for:.,ic;-Q (a) ,is-li~t. (lisn , is-list•mk-list {a, bf' list) 

(9} is-c-delimiter(x) = 

X < 
(:Q, PLUS,. !1!NUS, ASTER, SLASH,. Lr:!"'T'-PAR, Rtr";HT-PAf!, COMMA, POINT, S !11 IC ,COLON, 
AND,OR,NOT,GT,LT,<ASTER,ASTER>,<OR,OR>,<GT,EQ>,<LT,EQ>,<NOT,EQ>,<NOT,GT>, 
<NOT,LT>,<MINUS,~T>} 

(10) i~-c-space 

(<ele~~t{1} :is-BLANK v i-:::-c-coame'lt>, ..... ) 

(11) is-c-co"'Ment = 

(<elem (1) :is-SLASH>, 
<elem {2} :is-ASTER>, 
<elem(3):is-:O v 

(<elem(1} :is-SLASff v 
(<elem(1) :is-Qv 

(<elem (1) :is-ASTER>, ••• )>, 
<elem (2) : is-c-C011!1!1ent-symbol>) >, ..• ) >, 

<elem (q): (<elem (1) :is-AST~R>, ••• ) >, 
<elem(S) :i~-SLAS>f>) 

(12) is-c-comment-symbol (eh) = 

is-ehar-val (eh) & ~is-ASTER (eh) & ~is-SLASH (eh) 

This section de~cribes the changes to be made in the general algorith~ 
ie~crihed above and in chapter 3 for the generation or parsing of a concrete 
orogram, if one vi~hes to include the following three special syntactic features 
Of Pt/I: A.bbreviation of keyworcls, multiple closure of blocks and grou~s, and 
writing of orograms in a restricted 48 character set. 

2.1.1 KEYWORD ABBREVTATTONS 

The following table liqts all keywords of the concrete syntax, which ~av be 
abbreviated, aPd their abbreviations. To include this facility, one has to 
replace th~? predicates is-c-( name], where (name] is one of the concrete keywords 
listed in the table, throughout the formal definition by the corresponding 
predicates is-c-abhr-(name] defined by: 

(13) is-e-abbr-[ name) 

is-c-[na~e] v is-c-(abbr-na~e) 
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2. 1. 2 

where: [name] and (abbr-na~e] are pairs of ~anes in capital letters given by the 
following table. 

Note: As an exa~ple, this scheme defines the predicate is-c-abbr-ATTENTION as: 

is-c-abbr-ATTENTION = 

is-c-ATT=NTION v is-c-ATTN. 

[naMe) I [ abbr-name) 

----------------------t----------------
I 

ATTENTION I ATTN 
AUTOMATIC I AUTO 
BCOLUMN I BCOL 
BEGINVOLUM3 I BOV 
BINARY I BIN 
BU~rERED I BUF 
CRARACT3R I CHAR 
COLUMN I COL 
COMPLEX I CPLX 
CONNECT:D I CONN 
CONTROLLED I CTL 
CONVERSION I CONV 
~ECIMAL I DEC 
DECLAR3 I DCL 
DE!'!NED I DE'.' 
ENVIRONMENT I ENV 
EXCLUSIVE I EXCL 
EXTERNAL I EXT 
FIXEDOVERFLOW I PO:!:'L 
INITIAL I INIT 
INTERNAL I INT 
IRREDUCIBL3 I IRRED 
NOCONVERSION I NOCONV 
NO!'IXEJOVERFLOW I NOFO:'L 
NOOVERFLOW I NOOP'L 
NOSTPTNGRANC.E I NOSTRG 
NOSDBSCRIPTRANGE I NOSUBRG 
NOUNDERFLOW I NOU::'L 
NOZERODIVIDE I NOZDIV 
OVERFLOW I OPL 
PICTURE I PIC 
POINTER I PTR 
POSITION I POS 
PROCEDURE I PROC 
RE~UCIBLE I RED 
SEQUENTIAL I SEQL 
STRING RANGE I STRG 
STRINGSIZE I STRZ 
SUBSCRIPT lUNt;Z I SUBRr.: 
UNALIGNE!:l I UNAL 
SUBSCRIPTRANGE I SUBRG 
UNBU:':'!.'RED I UNBUl' 
UNDt:I"INED!IL~ I ONDF 
UNDER!LOW I UFL 
VARYING I VAR 
ZERODIVIDE I ZDIV 

MULTIPLE CLOSURE 0!' BLOCKS AND GROUPS 

It is possible to close more than one begin block, procedure or grouo, 
shortly ca11ed "compound" here, by one coMmon end clause~ To be syntactically 
unique, this end clause has to contain one of the identifiers occurring as labels 

2. GENERATION OP I CONCRETE PROGRAM 5 
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of thP O\lter~ost co~pound to be closed. Tn this case it is not allowed, that one 
of the inner comoounJs to be clo~ed bv the common end clau~e has the same 
id~ntifier within the labetlist orece~ing the keywords 1 PBOC!~UR!', 'BEGIN' or 
''0'. If the common end clause has prefixe~ or label~, they are handled a~ 
nrefixes or labels of the end clause in the outer~ost coMpound. 

This syntactic facilitv is described in the following by givinq an equivalence 
relation between an abstract representation t 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 suitab!e changes: deleting simple end clause~ (i.e., such 
11ithout prefixes af'ld labels) a.,d inserting identifiers into eprl clausesa 

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

(14) generatf'!-ecruiv(t) 

generat.~? (t) u generate (u) 

where: 
set1. = rx I is-eouiv-c-progrant (t, X)} 

(15} is-equiv-c-~rogram(t,u) = 
is-c-program{t) & (':!t-1,p-1,c-id,n) ((t = i:-1 v is-equiv-c-progra!!l{t,t-1}) & 

is-equiv-conoound([!-1(t-1),n-1{u),c-iil,p} '6(t-1;p-1) = 6(u:p-1)) 

Note: This enuivalence relation expresses that u i~ received fro~ the ''complete" 
t, s~tisfying is-c-~rogram(t), by successively reulacing "complete" 
compounds by ecruivalent "~edified" ones. Tf t-1 has alreadv been received 
this way, u is recciv~d frn~ t-1 by only replacing the complete comnound 
p-1 {t-1} by the equivalent modifietl p-1 (u). 

(16) is-eoui v-compound {X, y ,c-i'l, u} = 

P -= I --

is-c-compound. (x) !J. is-labe1ed {x:,c-id) & y 

T 

~{x;<~.•(end-cl-p(x)):c-i~>, 
<s 5 •(end-cl-p(x)) :SEMIC>) 

(3y-1,p-1) (is-equiv-compound(x:,y-1,c-id,p-1) ?. p = (last.-sent-o•o-1 (x)} •p-1 & 
i~-c-compound•p(x) A is-simple-end•{end-cl-p•?(X)) •p(x) & 
-.i~-labeled(p(x) ,c-id} & y = 6(y-1; (end-cl-p•u{x))•p}) 

Not_e: This relation defines the eouivalence bAtweerr a coi!IPlete comoound x, 
satisfying is-c-co~n~und{x), and the modified Va Here, c-in.is the 
concrete identifier ins~rted into ~he end clause of x and p is the ~elector 
which, applied to x, points to the innermost co"oound to be closed by the 
common end clause. The mo~ified v is received from x ~ucc~sRivelv: the 
first ~t.en (n=I) inserts only c-id into the end clause of x: each- of the 
follow-ing ste?s de1.etes onE> simple end clause if allowed, going from. the 
outer "to the inner compound. 

(17) i~-c-compound (x) -= 

i!"'- c-begin- b lock•~ 3 {x) v is-c-nrocedure {X) v is- c- gro11n• S" 3 (x) 
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(18) is-labeled(x,c-id) = 

is-c-identifier-(c-id) ~ (3n} (c-id = s 1 •sn•s 2 (X')) 

for:is-c-compound(x) ,is-c-i1entifier(c-id} 

for:is-c-compound(x) 

(20) last-sent-p(x) = 

where: 
p 1 = (s(lg 1 )) •s1 •(sent~list-p(x)) 
lg 1 = slengt.h•s1 • (sent-list-p(x)) (X) 

for:is-c-com?ound(x) 

(21) last-sent-p-1(x) = 
,is-c-if-statement(x) -- I 

where: 
P.t. (is-Q•s 4 •s 3 (x) -- s2•:'5.3, 

T -- s,.. • S:3) 

for:is-c-sentence(x) 

(2 2) sent-list-p ( x) = 

is-c-procedure-(x} -- s 7 

for: is-c-com pound ( x) 

(23) is-simple-end = 
(<s 3 : is-c-END>, 
<s 4 : is-SEMIC>) 

2.· GENERATION Or A CONCR~TE PROGRAM 7 
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Tt is ~oGsible to writ~ PL/! or0gr~ms in a restricted ~8 character set and to 
replace the ch~racters not occurring in thi~ character sPt by corresnnndin1 
seguAnces n~ other characters. r~ this case the language has 12 "reserved words'' 
which may not be use~ aF identifier5. Additionally, for syntactic rqasons of 
11narnbiguitv a noint and a followinq colon (reolaced by two points) has to he 
separated by a soace. 

Tf a nrogral'! vhich is writ"ten in this 4R character set sbalJ be han!iled by the 
forMal definition, the fu~ctio~ gePPrate has to he replaced throughout the for~al 
defi~ition by the f~l1,wing functior. generate-4A • 

., (3p) {is-c-ident.ifier•u (t) ~ 
(i~-c-NOT•generate-2•o(t) v is-c-AND•generate-2•p{t, v 

is-c-OR•ge~erate-2•c(t} v is-c-~T·g~nerate-2•~(t) v 
is-c-L'l'•generatc-2•:;,(t) v is-c-G:!:!•generat_e-2•p(t) v 
is-c-LE•genPrate-2•p(t) v is-c-~G•genera+e-2•o(t) v 
is-c-NL•~en~rate-2•o(t) v is-c-N~•generate-2•n{t) v 
is-c-c AT• genera t_e- 2• !' (t) v is-c-P'!'• generate- 2• p (t) ) ) 

(ger-f"rate-2(x) 1 Y. E insert-snace-48•replace-4A•generate-1 (t) & 
., (=In) (elel!l {n,qe!lerate-2 (~)) E 

fCO~~-AT,NUMRE2-S!~N,B~EAK,SE~IC,COLON,ANn,OR,NOT,~T,LT,QU~ST,P!RC})} 

(25) replace-48 {X} = 

length(•) 
LIST ~erlace-48-1•elem(n,~) 

""' 

(26) replace-48-1 (X) = 

is-COLON{x) <POINT,POT~T> 

is- !'JOT {X) <N-CH A R, 0-CH A R, T-Cu A R'> 

is-AN:> {X) < A-C!iAR, N-CPAR, D-CHAR> 

is-OR {X) (0-Cf-fAR, R-CH~R> 

i::::-L'J'(x) <L-CHAF,T-CH!\R"> 

x = <Lm,:Q> ~L-CRAR,:-C~AR> 

x = <O?.,nR> -~ <C-CHAR,A-CRAR,T-CHAR> 

A 2. G::N:RATION 0::' A CONCR::!TI: PROI"l"RAM 



IBM LAB VBNNA T~ 25.097 

30 June 196q TRANSLATION 0~ PL/I INTO ABSTRACT SYNTAX 

(27) insert-soace-48(x) = 
insert.-space-4A-1 (x) u {<y>-z t is-c-space(y} & z E. insert-space-4B-1 (X)} 

(28) insert-space-48-1 (x) = 

is-<> (x) -- (0) 

is-POINT•last•generate-2•head(x) & head•tail(x) = <POtNT,POTNT> -­

{Mk-list(head(x) ,y,z) 1 is-c-space(y) ,~t z E. insert-space-48-1•tail(x)l 

is-c-deliMiter-48•head(x} v is-c-deliMiter-48•head•tail{x) 

(rnk-1ist(head(x) ,y,z) 1 (is-Q(y) v is-c-space(y)) & 
~ £ irsert-space-48-l•tail(x)J 

T -- {Mk-list(head(x) ,y,z) 1 is-c-space{y) & z E. insert-space-48-1•tail(x)} 

(29) i~-c-delimiter-48(x) • 

is-c-delimiter(x) v x = <POINT,POINT> v x = <COM~A,POINT> 

2. GENERATION 0~ A CONCRETE PROGRAM q 
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The abstract representation of the concrete syntax is a set of nredicate 
definitions which together define t_he predicat-e is-c-program~ Objects satisfying 
this predicate are valid arguments for the function translate defined in 
chaoter 4, and for the function qenerate defined in chapter 2. 

The abstract renresentation of the concrete syntax is closelv related with the 
oroduction rules o~ the concrete syntax as defined in charter 3 of /3/. See the 
Summary of chapter 2 and appendix I. 

(1} is-c-program 

(<s (1) :is-c-procedure> 11 ..... ) 

(2) is-c-orocedure 

{<s (1) -:is-Q v is-c-prefixlist>u 
<s (2) :is-c-labellist>, 
<s (3} :is-c-PROC::::::HJRE>u 
<s(4) :is-Q v is-c-parameterlist>.,. 
<s(S) :is-D v is-c-orocedure-optionslist>g 
<s (6) :is-SEMIC>, 
<s (7) :is-c-sentencelist.>) 

(3) is-c-parameterlist = 

{<s(1) :is-LE:.FT-PAR>v 
<s(2) :{<s-del:is-COMM~>~ 

<s{1) :is-c-identifier>.,. .. ~)>,. 
<s {3) :is-RIGHT-PAR>) 

(4) is-c-procedure-optionslist = 

(<s(1) :is-c-op~ions-attribute v is-c-returns-attribute v is-c-ORD!R v 
is-c-REOR~2il v is-c-R:CURSIVE>,.~~) 

(.'1} is-c-sent.encelist. 

(<s ( 1) : is-fi v 
{<s ( 1} : is-c-sentence> ~ q •• ) >.,. 

<s (2) :is-c-end-clause>) 

{6) is-c-end-clause ·= 

(<s (1) :is-D v is-c-prefixlist>"' 
<s(2) :is-Qv i~-c-labelli.st.>v 
<s(3) :is-c-ENJ>.,. 
<s (4) :is-S3HIC>) 

{7} is-c-se.ntence = 

is-c-procedure v is-c-entry v is-c-declaration-sPntence v 
is-c-format-sentence v is-c-statement 

3. ABSTRACT HtPFESENTATIOR OF CONCRETE SYNTAX 
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{8} is-c-entry = 

(<s(1) :is-c-lab"E"llist>, 
<s {2) :is-c-EN'T'FY>, 
<s (3) : is-Q v is-c-parameterlist>, 
<s(4} :is-D v is-c-returns-attribute>, 
<s (5) :is-SEMic>) 

(g) is-c-declara tion-sentence = 

(<s (1) :is-n v is-c-lab~llist>, 

<s (2) : is-c-declare-sentence v i!=i-c-defa ul t-~entence>) 

(1(1) is-c-dec1are-sentence = 

(<s (1) :is-c-DECLARE>, 
<s (2}: is-c-declarationlist>, 
<s (3) :is-SEMic>) 

( 11} i:;:;-c-decla ra tionlist 

(<s-del:is-COMMA>, 
<s ( 1) : is-c-ileclaration>, ••• ) 

(12) is-c-declaration 

(<s(1) :is-Qv is-c-integer>, 
<s (2) :i~-c-identifier v 

(<s{1) :is-L£FT-PAR>, 
<s (2) : is-c-declara tionlist>, 
<q ( i) : is-RIGHT-l?AR>) >, 

<s{3} :is-n v i~-c-diT'!ension-at.tribute>, 
<s (4) :is-0 v 

(<s ( 1) :is-c-attribute>, ••• ) >) 

(13) i~-c-default-sentence = 

is-c-default-o;>tion-1 v is-c-default-OJ?tion-2 

(1ij) is-c-default-option-1 = 
(<s (1) :is-c-DEPAULT>, 
<s(2) :is-c-ALL>, 
<s (.3) :is-Q v is-c-att!'ibute-s!)ec>,. 
<s (4) :is-SEMic>) 

(15) is-c-defaul~-option-2 = 
(<s(1) :is-c-D!~IULT>, 
<s (2) : (<s-del: is-COMM I>, 

<.">(1) :is-c-default-spec>, ••• )>, 
<s (l) :is-SEMIC>) 
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{16) is-c-default-spec = 
is-c-simple-aefault-s~ec v is-c-factored-default-spec 

(17} is-c-simple-default-spec = 
(<s (1} :is-c-range-spec>, 
<s (2) .:is-n v is-c-at tribute-spec>) 

{18) is-c-range-spec = 

is-c-identifier-range-spec v is-c-DESCRIPTORS 

{19) is-c- id en tifier-ra nge-spec 

(<s(1) :is-c-RANnB>, 
<s (2) : is-LErT-PAR>, 
<s{3): (<s-del:is-COMMA>, 

<s{1) :iR-e-identifier v 
(<s (1) :is-c-letter>, 
<<:>(2) :is-COLON>,. 
<s (3) : is-c-letter>) >, ••• ) v is-ASTER>, 

<s(4) :is-RIGHT-PAR>) 

(20) is-e-a ttribute-spec = 

(<s{1) :is-n v i~-c-dimension-at.tribute>, 
<s {2): (<s{1} :is-c-attribute v is-c-value-clause>., .... ) >) v is-c-SYSTE!! 

(21} is-c-value-clause = 
(<s ( 1) : is-c-VALO!:>, 
<s (2) :is-LEFT-PAR>, 
<s(l) :(<s-del:is-COMMI>, 

<s{1) :is-c-value-s~ec>, ••• )>, 
<s (4): is-Bit;RT-PAR>) 

{22) is-c-factored-default-spec = 
(<s (1) :is-L:I'T-PAR>, 
~s(2): (<s-del:is-COMMA>, 

<s(1) :is-c-default-spec>, ••• )>, 
Cs(3) :is-RI~HT-PAR>, 
<s{4) :is-n v is-c-attribute-spec>) 

(23} is-c-value-spec = 

is-c-precision-spec v is-c-string-attribute v is-c-area-a+tribute 

(24} is-c-precision-spec :::: 

(<s (1) : is-c-ari thmetic-a ttribute>, ••• ) v 
(<s (1) :is-LEFT-PAR>, 
<s (2): (<s-del:is-COMMA>, 

<s ( 1) : is-c-ari t hmet ic-a t tribute>~ ••• ) >, 
<s{3) :is-FIGHT-PAR>, 
<s {4) : i~-c-ari thmetic-a ttribu te>) 
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3. 1. 1 ATTRIBUTES 

{ 25) is-c-aptions-attribute = 

{<s { 1) : is-c-OPTIONS>, 
<s{2) :is-LEFT-PAR>, 
<s{3) :{<s-del:is-COMMA>, 

<s (1) :is-c-external-option>, ••• ) >, 
<s {q) :is-RIGHT-PAR>) 

(26) is-c-returns-attribute = 

(<s { 1) : is-c-RETURNS>, 
<s {2) :is-LEFT-PAR>, 
<s (3}: (<s(1) :is-c-data-attribute v is-c-entry-name-attribute v 

is-c-FILE>, ••• )>, 
<s {4) :is-RIGHT-PAR>) 

(27) is-c-dimension-attribute 

(<s{1) :is-LE!'T-PAR>, 
<s (2): {<s-del: is-COMMA>, 

<s(1) :is-c-bound-oair>, ••• )>, 
<s(3) :is-RIGHT-PAR>) . 

(28) is-c-bound-pair = 

{<s(1) :is-Q v 
(<s ( 1) : i '3-c-re fer-ex pre.c;sion >, 
<s {2) :is-COLON>)>, 

<s (2) :is-c-refer-expression>) v is-ASTER 

(29) is-c-refer-expression = 

(<s (1) :is-c-expression>, 
<s (2) : is-n v 

(<s {1) : is-c-REFER>, 
<s {2) :is-13FT-PAR>, 
<~ (3) : is-c-unsubscripted-reference> .. 
<s (4) :is-RIGHT-PAR>)>) 

(-30) is-c-attrihute = 

Tq 25.097 
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is-c-data-attrihute v b'1-c-non-data-attribute v !s-e-entry-name-attribute v 
is-c-file-name-attribute v is-c-scope-attribute v !s-e-like-attribute 

(31} 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-PoiNTER v is-c-offset-attribute v is-c-TASK v is-c-EVENT v 
is-c-storage-clas~-attribute v is-c-defined-attribute v is-c-hased-attribute v 
is-c-UNALIGNED v is-c-AL!nNED v is-c-SECONDARY v !s-e-CONNECTED v 
!s-e-VARIABLE v is-c-initial-attribute 
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(32) is-c-arithmetic-attribute :::: 

(<s(1) :is-c-REAL v is-c-COMPL3X v is-c-DBCTI'fAL v is-c-BINARY v is-c-FLOA.T v 
is-c-FIXED>, 

<s(2):is-Q v 
(Cs(1) :is-LEFT-PAR>, 
<s (2) :is-c-integer>f 
<s (3) :is-Q v 

(Cs(1) :is-COM~A>, 
<s (2) : is-c-signed-integer>) >, 

<s (4) :is-RIGHT-PAR>)>) 

(33) is-c-signed-integer : 

(<s(1) :is-0 vis-PLUS vis-MINUS>, 
<s{2) :is-c-integer>) 

(34) is-c-string-attribute = 

(<s{1) :is-c-BIT v !s-e-CHARACTER>, 
<s {2) :is-0 v 

(<s ( 1) :is-LEFT-PAR>, 
<s (2) :is-c-refer-expression v is-ASTER>,. 
<s (3) :is-RIGHT-PAR>)>) 

(.15) is-c-picture-attribute = 

(<s ( 1) : is-c-PICTURE>, 
<s (2) :is-Q v is-c-picture-specification>) 

(36) is-c-area-attribute = 

{<s (1) :is-c-AREA>, 
<s (2) :is-0 v 

(<s (1) :is-LEFT-PAR>, 
<s(2} :is-c-refer-expression v is-ASTER>, 
<s (3) :is-RIGHT-PAR>)>) 

(37) is-c-lahel-a ttr ibute = 

(<s (1) ::is-c-LABEL> 11 

<s (2) : is-Q v 
(<s(1) :is-LEFT-PAR>, 
<s (2) : (Cs-del: is-COMMA>, 

<s(1) :is-c-identifier> 1 ~e.)>o 
<s(3) :is-RIGHT-PAR>)>) 

(38) is-c-offset_-at.tribute = 

(<s (1) :is-c-OFFSET> 11 

<s(2):is-ll v 
(<s{l) :is-LIFT-PAR>, 
<s { 2) : .is-c-reference>" 
<s (3) :is-RIGHT-PAR>)>) 

(39) is-c-storagB-class-attribute = 

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

(<s(1) :is-c-DEI'IN~D>, 
<s (2} :is-c-basic-reference>} v 

(<s (1) :1~-c-POSITION>, 
<s (2) :is-LEFT-PAR>, 
<s (3) : is-c-expression>, 
<s (4) :is-RirlRT-PAR>) 

(U1) is-c-hased-attribute = 

(<s(1) :is-c-BASED>, 
<s (2) :is-U v 

(<s (1) :is-L:O:FT-PAR>, 
<s (2) :is-c-reference>,. 
<s(3):is-RIGHT-PAB>)>) 

(42) ls-c-initlal-attribute = 

(<s ( 1) : is-c- INITIAL>, 
<s (2) :is-c-initial-call v is-c-initial-itealist>) 

(43) is-c-initlal-call = 

(<s (1) :is-c-CALL>, 
<s (2) :is-c-reference>) 

(44) is-c-initial-itemlist = 

(<s (1) :is-LEFT-PAR>, 
<s (2) : (<s-del :is-eo~~ A>, 

<s(1) :is-c-initial-itell>,. .... )>, 
<s(3) :is-RIGHT-PAR>) 

(45) is-c-initial-it.em = 

TR 25,097 
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is-c-initial-iteration v is-c-initial-constant v is-c-siMple-strinq-constant v 
is-c-reference v 
(<s (1) :is-LEFT-PAR>, 
<s (2) : is-c-exnression>, 
<s (3) :is-RIGHT-PAR>) v is-ASTER 

(46) is-c-init.ial-iteration = 

(<s ( 1) :is-LEFT-PAR>, 
<s (2) :is-c-expression>, 
<s (3) :is-RIGHT-PAR>, 
<s(4) :is-c-initial-constant v is-c-initial-itemlist v is-c-reference>) 

(47) is-c-initial-constant = 
is-c-replica ted-st.ring-constant v is-c-ari thmet ic-ini t-consta nt v 
is-e-ster ling-constant 

6 3. ABSTRACT REPR5SENTATION OF CONCRETE SYNTAX 
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(48) is-e-a ri t hmetic- ini t-constant = 

c<s(1) :is-0 V is-PLUS V is-MINUS>, 
<s (2) : is-c-rea 1-constan t>, 
<s (3) :is-!! v 

(<s(1}:is-PLUS v is-MTNUS>, 
<s (2) : is-c-imag:inary-constant>, >) v 

(<s {1) :is-0 v is-PLUS v is-MINUS> 6 

<s(2):is-c-imaginary-constant>) 

{l!CJ} is-c-oon-data-attribute = 

is-c-BUILTIN v is-c-generic-attribute v !s-e-attention-attribute 

(50) is-c-entry-name-attribute = 
(<s (1) : is-c-EIITRY>, 
<s (2) : is-!l v 

{<s (1) :is-LEFT-PAR>, 
<s(2) :is-c-descriptorlist>, 
<s(J) :is-RIGHT-PAR>)>) v is-c-returns-attribute v is-c-REDUCIBLE v 

is-c-IBREDUCIBLE 

(51) is-c-descriptorlist :::: 

(<s ( 1) : is-c-descri ptor>, 
<s(2) :is-o v 

(<s (1) :is-COAAA>, 
<s (2) :is-c-descriptorlist>) >) 

{52) is-c-descriptor -= 

(<s (1) :is-Q v is-c-integer>, 
<s(2):is-Q v is-c-dimension-attribute>, 
<s {3) : is-Q v 

(<s(l) :is-c-attribute>, ••• )>) vis-ASTER 

(53) is-c-file-name-attribute :::: 

is-c-F!L~ v !s-e-file-attribute v 
(<s(1):is-c-ENVIRON~ENT>, 
<s(2) :is-LEFT-PAR>, 
<s (3) :is-c-env-option>,. 
<s(4) :is-BIGHT-PAR>) 

(54) !s-e-file-attribute = 
is-c-BITSTREAM v is-c-STREAN v is-c-BECORD v is-c-IIPUT v is-c-OITTPUT v 
is-c-OPDATE v is-c-SEQUENTIAL v is-c-DIRECT v is-c-BUFfERED v is-c-UNBU~FERED v 
is-c-KEYED v is-c-PRINT v is-c-BACKWARDS v is-c-EXCLOSIVE v is-c-TRANSIENT 

{55) !s-e-generic-attribute = 
(<s (1) :is-c-GENERIC>, 
<s (2) :is-LEJ'T-PAR>, 
<s {-1): (<s-del:is-COMMA>, 

<s(1} :is-c-generic-element>,.~.)>, 
<s(4) :is-RIGHT-PAR>) 

l. ABSTRACT REPRESENTATION OF CONCRETE SYNTAX 7 
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(56) is-c-generic-element = 

(<s ( 1) : is-c-reference>, 
<s (2) :is-e-WREN>, 
<s {3) :is-LEFT-PAR>, 
<s {4) : is-c-descriptorlist>, 
<s (5) :is-RIGHT-PAR>) 

(57) is-c-scope-attribute = 

is-c-TNTERNAL v is-c-EXTERNAL 

(58) !s-e-like-attribute = 
(<s (1) :is-e-LIKE>, 
<s(2) :is-c-unsubscripted-reference>) 

(59) is-e-a ttention~a t tribute = 

(<s (1) :!s-e-ATTENTION>, 
<s(2) :is-e-ENVIRONMENT>, 
<s(3) :is-LEFT-PAR>, 
<s (4) :is-c-env-option>, 
<s(S):is-RIGRT-PAR>) 

3.1.2 FORMATS 

(60) is-c- format-sentence = 

(<s(1) :is-Q v is-e-prefixlist>, 
<s(2) :is-c-labellist>, 
<s(3) :is-c-I'ORMAT>, 
<s (4) :is-c-formatlist>, 
<s (5) :is-SEMIC>) 

(61) is-c-formatlist = 

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

<~(1):is-c-format>, ••• }>, 
<s(3):is-RIGHT-PAR>) 

(62) is-c-format = 

is-c-format-iteration v is-c-for•at-ite• 

(63) is-c-format-iteration = 

(<s(1} :is-c-integer v 
(<s(1) :is-LEFT-PAR>, 
<s(2):is-c-expression>~ 
<s (3) :is-RIGHT-PAR>)>, 

<s(2} :is-c-format-item v is-c-formatlist>) 

(64) is-c-format.-item = 

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

8 3. ABSTRACT REPRSSENT~TION Or CONCRETE SYNTAX 
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{65) is-c-data-format = 

is-c-real-format v is-c-complex-format v is-c-string-foraat v 
is-c-picture-format 

(66) is-c-real-format = 
(<s(1) :is-c-E v is-c-F>, 
<s{2):is-LEFT-PAR>, 
<s (3) ~ is-c-exore.s:sion>, 
<s (4) :is-Q v · 

(<s (1) :is-COMMA>, 
<s (2) : is-c-expression>, 
<s { 3) :is-0 v 

(<s (1) :is-COMMA>, 
<s (2) : is-c-expression>) >) >, 

<s (5) :is-RIGHT-PAR>} 

(<s (1) :is-c-C>, 
<s(2):is-LEFT-PAR>, 
<s{3) :is-c-real-format v is-c-picture-format>, 
<s (4) :is-0 v 

{<s(1) :is-CON~A>, 
<s(2):is-c-real-foraat>) v 

{<s (1) :is-COMMA>, 
<s(2) :is-c-picture-format>)>, 

<s(5):is-RIGHT-PAR>) 

(68) is-c-string-foraat = 

(<s(1):is-c-A v is-c-B vis-e-BB>, 
<s (,2) : is-ll v 

{<s(1) :is-LEFT-PAR>, 
<s(2) :is-c-expression>, 
Cs(3) :is-RIGRT-PAR>)>) 

(69) is-c-picture-format ·= 

(<s(1) :is-c-BP v is-c-P>, 
<s (2) :is-c-picture-specificat.ion>) 

(70) is-c-control-for•at : 

(<s(1) :is-c-BCOLUMN v is-c-BX v is-c-COLU~N v is-c-LINE v is-c-PAGE v 
is-c-SKIP v is-e-X>, 

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

(71) is-c-re•ote-forma t : 

(<'s {1) :is-e-R>, 
<s (2) :is-LEFT-PAR>, 
<s (3) : is-c-reference>, 
<s (4) :is-RIGH'l'~PAR>) 

3. ABSTRACT REPRESENTATION or CONCRETE SYNTAX 9 
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(72) is-c-statement 

(<s(1} :is-D v is-c-prefixlist>, 
<s {2) :is-11 v is-c-labellist>,. 
<s {3) :is-c-if-statement v is-c-unconrlitional-~tatelllent>) 

(73) is-c-nrefixlist = 
(<< (1): (<s (1) :i~-LEPT-PAR>, 

<s{2) :(<s-del:is-COMMA>, 
<s { 1) : is-c-prefix-e lefl'!ent >, ••• ) >,. 

<s (3) : is-PIGHT-PAR>, 
<s(ij) :is-COLON>)>, ••• ) 

{74) is-c-:orefix-element = 

is-c-prefix v is-c-no-orefix v is-c-check-condition v is-c-oo-check-condition 

(71'5) i~-c-prefix = 

is-c-CONVERSIO~ v is-c-FIXEDOV~R~LOW v is-c-OVERFLOW v is-c-STRINGRANGE v 
is-c-STRINGSIZE v is-c-SUBSCRIPTRANGE v is-c-ONDER~LOW v is-c-ZERODIVIDE 

(76) is-c-no-prefix = 

(77) 

is-c-NOCONVERSION v is-c-NoriXEDOVERrtow v is-c-NOOVERFLOW v is-c-NOSIZS v 
is-c-NOSTRTNGSTZ~ v is-c-NOSTRINGRANGE v is-c-NOSUBSCRIPTRANGE v 
is-c-NOUND!RFLOW v is-c-NOZERODIVIDE 

i~-c-labellist = 
{<s (1): (<s (1} :is-c-basic-reference>, 

<s (2) :is-COLON>) >, .•. ) 

(78) is-c-unconditional-statement = 

is-c-begin-block v is-c-group v is-c-qoto-statement v is-c-call-statement v 
is-c-incoroorate-statement v is-c-fetch-statement v is-c-release-statement v 
is-c-returO-statement v is-c-wait-statement v is-c-delav-statement v 
is-c-exit-state~ent v is-c-stop-statement v is-c-assignment-statement v 
is-c-allocate-statement v is-c-free-statement v 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 
is-c-close-s~at.e~ent v is-c-~t~eam-io-$tatement v is-c-record-io-statement v 
is-c-display-statement v is-c-null-statement 

{7q) is-c-null-statement = 
is-S~I'liC 

3.2.1 BLOCK AND GROUPS 

10 3 .. ABSTRACT _REPRESENTA'!'TON 0:.:' CONCR'::TS SYNT.AX 
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(80) is-c-begin-block = 

(<s (1) :is-c-BFGIN>, 
<s (2) : is-Q v 

(<s (1} :is-c-aptions-attribute v is-c-ORDER v is-c-REORDER>,. ..... ) >, 
<s (3) :is-SEMIC>, 
<s (4) :is-c-sentencelist>) 

(81) is-c-group = 

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

(82) is-c-simple-group = 

(<s (1) :is-c-DO>, 
<s (2) :is-SEMic>, 
<s (3) :is-c-sentencelist>) 

(83) is-c-iterated-group = 

(<s(1) :is-c-DO>, 
<s(2) :is-c-do-specification v 

(<s(1) :is-c-YHILE>, 
<s (2) :is-LEFT-PAR>, 
<s(3} :is-c-expression>, 
<s(4) :is-RIGHT-PAR>)>, 

<s(3) :is-SEMIC>, 
<!=: (4) : is-c-sentencelist>) 

(84) is-c-do-specification = 
(<s(1) :!s-e-reference>, 
<s (2) :is-EQ>, 
<s (J): (<s-del:is-COMMA>, 

<s(1) :is-c-specification>, .... )>) 

(85) is-c-specification = 

(<s (1) :is-c-exoression">, 
<s {2) :ig-Q v 

(<s ( 1) :is-c-BY>, 
<s (2) : is-c-expression>, 
<s (3) :is-0 v 

(<s (1) :is-c-TO>, 
<s(2) :is-c-expression>)>) v 

(<s (1) :is-c-TO>, 
<s (2) : is-c-expression>, 
<s ( 3) :is-\1 v 

(<s (1) :is-c-BY>, 
<s(2) :is-c-ex~ression>)>)>, 

<s (3) : is-0 v 
(Cs(1) :is-c-WRIL!>, 
<s (2) :is-LEFT-PAR>,. 
<s(3) :is-c-expression>,. 
<s(4) :is-BIGHT-PAR>)>) 

3.2.2 FLOW 0~ CONTROL STATE~ENTS 

3. ABSTRACT REPRESENTATION OF CONCRETE SYWTAX 11 
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(86) is-c-if-statement = 

(<s{1) :is-c-if-clause>, 
<s (2) :is-c-statement>) v 

{<s(1) :is-c-if-clause>, 
<s ( 2) : is-c-balanced-sta tement>., 
<s(3) :is-c-ELSE:>, 
<s (4) : is-c-statement>) 

(87) is-c-if-clause = 

(<s (1) :is-e-r:?>, 
< s (2) : is-c-expression>, 
<s(3) :is-c-THSN>) 

(88} is-c-balanced-statement = 

(<s(1) :is-fl v is-c-prefixlist>, 
<s(2) :is-Qv is-c-labellist>,. 
<s (3): (<s(1) :is-c-if-clause>, 

<?(2) :is-c-balanced-statement>, 
<s(3) :is-e-ELS!>, 

30 June 1969 

<s { 4) : is-c-balanced-statemen t>} v is-c-uncondi tional-statement>) 

(89) is-c-goto-statement = 
(<s(1) :is-c-GOTO v 

(<s(1) :is-e-GO>, 
<s(2) :is-c-TO>)>, 

<s (2) : is-c-reference>, 
<s (3) :is-SEMic>) 

(90) is-c-call-sta tement = 

(<s(1) :is-c-CALL>, 
<s (2) : is-c-reference>, 
<s{3) :is-D v is-c-call-optionslist>, 
<s (4) :is-SEMIC>) 

{91) is-c-call-optionslist = 
(<s(l): (<~(1) :is-e-TAS!>, 

<s (2) : is-n v 
(<s(1) :is-LEFT-PAR>, 
<s (2) :is-c-reference>, 
<s(3) :is-RIGHT-PAR>)>) v 

(<s(1) :is-c-PRIORITY>, 
<s (2) :is-LEFT-PAR>, 
<s (3) :!s-e-expression>, 
<s (4) :is-RIGHT-PAR>) • 

(<s (1) :is-c-EV:::"::N'n, 
<s(2) :is-LEfT-PAR>, 
<s (3) :i!==i-c-reference>, 
<s(4) :is-Rir.HT-PAR>)>, ••• ) 

12 3. ABSTRACT REPRESENTAT!ON or. CONCRETE SYNTAX 



IB!'l: LAB VIENNA 

{92) is-c-return-statement = 

(<s (1) :is-c-RETURN>, 
<s(2):is-Q v 

(<s (1) :is-Li:FT-PAR>, 
<s (2) : is-c-expression>, 
<s (3) :is-RIGHT-PAR>)>, 

<s (3) :is·SEMIC>) 

(93) is-c-incorporate-statement = 

(<s (1) :is·c-INCORPORAT~>, 
<s (2) :is-LEFT-PAR>, 
<s {3) : is-c-incorporate-specifica tion>, 
<s (4) :is-RIGHT-PAR>) 

(94) is-c-fetch-sta tement = 

(<s(1) :is-c-FETCH>, 
<s (2) : (<s-del: is-COMMA>, 

<s{1} :is-c-reference>, ... )>) 

('=JS) is-c-release-statement = 

(<s (1) :is-c-RELEASE>, 
<s (2) : (<s-del: is-COMMA>, 

<s ( 1) : is-c-reference>, .... ) >) 

(96) i~-c-vait-statement. = 

(<s(1) :is-c-WAIT>, 
<s (2) :is-LEFT-PAR>, 
<s(3): (<s-del:is-COMMA>, 

<s(1) :is-c-reference>, ... )>, 
<s (4) :is-RIGHT-PAR>, 
<s (5) :is-ll v 

(<s(1) :is-LSFT-nR>, 
<s(2) :is-c-expression>, 
<s(3) :is-RIGHT-PAR>}>, 

<s (6) : is-SEM IC>) 

(97) is-c-dela y-sta tement 

(<s(1) :is-c-DELAY>, 
<s (2) :is-LEFT-PAR>, 
<s(3} :is-c-ex~ression>, 
<s (4) :is-RIGHT-PAR>, 
<s(S) :is-SEMIC>} 

(98) is-c-exit-statement = 
(<s (1) :is-c-EXIT>, 
<s (2} :is-SEMIC>) 

{9CJ) is--c-.c::top-statement = 

(<s (1) :is-c-STOP>, 
<s (2} : is-SEMIC>) 

TR 25.097 

TRANSLATION OF PL/I INTO lBSTRACT SYNTAX 
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3.2.1 S~OPAG~ MANTPULATING STATE~~NTS 

(1nO) is-c-assignment-statement ~ 

(<s (1) : (<s-del: is-COMMA>, 
<s{1} :is-c-reference>, ••• )~, 

<s (2) : is-P.Q>, 
<s(3} :is-c-expression>, 
<s (4) :is-Q v 

(<s(1) :is-COMMA>, 
<s (2) :is-c-BY>, 
<s(3) :is-c-NAM!>)>, 

<s (?) :is-SEMIC>) 

(101} is-c-allocate-statement :: 

TP. 25.097 
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(<s(1) :is-c-ALLOC!T~>, 
<s(2) :(<s-del:is-COMMA>, 

<s ( 1} : is-c- base•i- allocate-item v is-c-controlled-a llocate- i te1>, ... ) >,. 
<s (3) :is-SEMIC>) 

(102) is-c-based-<ill.ocate-item = 

(<s(1) :is-c-identifier>, 
<s (2): (<s (1) :is-c-SET>, 

<sP) :is-LEFT-PAR>, 
<s {3) :is-c-reference>, 
<s {4} :is-RIGHT-PAR>_.. 
<s (5) :i~-Q v 

(<s (1) :is-c-!N>, 
<s (2) :is-LEP'l'-PAR>, 
<s (3) : is-c-reference>, 
<s (4) :is-RIGHT-PAR>)>) • 

(<s(1) :i,-c-IN>, 
<s (2) :ic:;-L~FT-PAR>, 
<s ( ~) : is-c- reference~, 
<s(4) :is-RIGHT-!?AR>, 
<s (5) : is-ll • 

(<s(1) :is-c-SET>, 
<s (2) :is-L!FT-PAR>, 
<s ( 3) : is-c-reference>, 
<s (4) :is-RIC,HT-PAR>) >) >) 

(103} is-c-controlled-allocate-item = 
{<s(1) :is-0 v is-c-integer>, 
<s (2) :is-c-identifier>, 
<s{3} :is-0 v is-c-dimension-attribute>, 
<s(4) .:is-n v 

(<s(1} :is-c-string-attrihute v is-c-area-attrihute v 
is-c-initi31-attribute>, •.• )>) 

14 3. ABS~RACT R:PR~SENTATTON OF CONCRET~ SYNTAX 
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(104) is-c-free-statement = 

(<s (1) :is-c-FRE~>, 
<s (2) : (<s-del: is-CO~ M A>, 

<s (1): (<s(1) :is-c-reference>, 
<s (2) : is-Q v 

{<s(l) :is-c-IN>, 
<s (2) :is-LEFT-PAR>, 
<s ( 3) : is-c-reference>, 
<s(ijj :is-RIGHT-PAR>)>)>, ••• )>, 

<s (3) :is-SEMic>) 

3.2.ij CONDITION AND ATTENTION HANDLING STATEMENTS 

(105) is-c-on-statement = 

(<s(1) :is-c-ON>, 
<s (2) :is-c-condition>, 
<s(l) :is-Qv is-c-SNAP>, 
<s(4) :is-c-unconditional-statement v 

(<s(l) :is-c-SYST!M>, 
<s (2) :is-SEMIC>) >) 

(1"06) is-c-revert-statement = 

(<s (1) :is-c-REVER'r>, 
<s (2) :is-c-condition>, 
<s (3) :is-SEMIC>) 

(107) is-c-signal-statement = 

(<s {1) : is-c-SIGNAL>, 
<s(2) :is-c-condition>, 
<s (3) :is-SEMIC>) 

{108) is-c-condition = 
is-c-prefix v iR-e-check-condition v is-c-AREA v is-c-named-io-condition v 
is-c-ERBOR v is-c-PINISH v is-c-programmer-named-condition v 
is-c-attention-condition 

(109) i$-C-check-condition = 
(<s (1) :!s-e-CHECK>, 
<s (2) :is-LEFT-PAR>,. 
<s !]) : (<s-del:is-COMMA>, 

<~(1) :is-c-unsubscripted-reference>,. ••. )>, 
<s (4} :is-RIGHT-PAR>) 

(111J) is-c- no-check-confii tion -= 

(<s (1) :is-c-NOCH!!CK>, 
<s(2) :is-LEFT-PAR>, 
<s (3) : (<s-ael: is-COMA>, 

<s(1) :is-c-unsubscripted-reference>, ••• )>,. 
<s (4) :is-RIGHT-PAR>) 

3. ABSTRACT REPRESENTATtON OP CONCRETE SYNTAX 15 
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(111) is-c-namP.d-io-condit.ion = 

(<.<;:;(1) :is-c-io-condition'> 1 

<s (2) :is-J.EF'T'-"?AR>,. 
<s (3) :is-c-referencP.>, 
<s (4): is-RIGHT-PAR>) 

(112} i.s-c-io-cond.ition = 

TR 25.097 
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is-c-B£GINVOLU~2 v is-c-EN~~ILE Y i~-c-END?AGE v is-c-~NDVOLO~E v is-c-KEY v 
is-c-NAM: v is-c-~ENDtNG v is-c-RBCORJ v is-c-TRANSMIT v is-c-ONDE~INEDriL! 

(113) i~-c-orograromPr-na~ed-condition = 
(<s ( 1) : is-c-CONJI'l'ION>, 
<s (2) :i!=:-LEFT-PAR>, 
<s (3) :is-c-identifier>, 
<s (4) :is-RIGHT-PAR>) 

(114) is-c-attention-condition = 
(<s (1} :i~-c-ATT:SNTION> 1 

<s (2) :is-L~FT-PAP>, 
<s (3) : (<s-de l: is-COMMA>, 

<s(1) :L:;-c-identifier>, ••• )> 1 

<s(4) :is-RIC,H'l'-PAR>) 

(115) is-c-access-state~ent = 

(<s (1) :is-c-ACCESS>, 
<s (2) :is-c-ATT:CNTTON>, 
<s {3} :i::;-0 v 

(<s(1) :is-L~F'l'-PAR>, 
<s (2): (<s-~el:is-COMMA>, 

<s ( 1) : is-c- identifier> 1 • •• ) >, 
<R(3) :is-RIGq~-PAR>)>, 

<s {4}: (<s(1) :is-c-ELSE>, 
<:e:;(2) :i!;-C-statement_>) v is-S~MIC>) 

{116) is-c-~nable-statement::: 

{<s{1) :is-c-!NABL~> 1 
<s (2): (<s-del:is-COMMA>, 

<s ( 1): {<s ( 1) :is-c-attention-condition> 1 

<::; {2) : is-o v 
(<s(1) :is-c-Acc:.::ss v is-c-ASYNC v 

{<f: (1} :is-c-F.V~NT>, 
<s(2) :is-L~TT-PAR>, 
<s (3) : is-c-reference>, 
<s ( 4) ! is-RIG H':'- PAn) ) , •• •) >) >, ••• ) >) 

{117) is-c-disable-state~ent = 

(<'s {1) :i~-c-DISARLE:>, 
<~(2) :is-c-attention-condition>) 

3.2.5 IN~UT AWD OUTPTJT STA~~~ZNTS 
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(11R) is-c-open-statement = 
(<s (1) :is-c-OPEN>, 
<s(2) :(<s-del:is-COMM~>, 

<s(1) :is-c-open-option~list>, ••• }>, 
<s (3) :is-SEMIC>) 

(11~) is-c-open-optionslist =-

(<s(1) :is-c-file-attribute v 
(<s(l) :is-c-FILE>, 
<s(2} :is-L!FT-PAR>, 
<s (1) :is-c-reference>, 
<s (4) :is-RIGHT-PAR>) v 

(<s{1) :is-c-BLINESIZE>, 
<s (2) : i!"':-L ::!FT-PAR>, 
<s(J) :is-c-expression>, 
<s(4) :is-BIGHT-PAR>) v 

(<s ( 1) :is-c-L IN ES IZ E>, 
<s {2) :is-LEFT-PAR>, 
<s(3) :is-c-expression>, 
<s (4) :is-RIGHT-PAR>) v 

(<s(l) :is-c-PAGESIZE>, 
<s (2) :is-LEFT-PAR>, 
<s ( 3} : is-c-expression>, 
<s(4) :is-FIGHT-PAR>) v 

(<s ( 1) :is-c-TTTL~>, 
<s (2} :is-LErT-PI\R)p 
<s (3) :is-c-expression>, 
<s (4) :is-RIGHT-PAR>) v 

(<s(1) :is-c-ENVIRONM!NT>, 
<s (2) :is-LEFT-PAR>, 
<s {3) : is-c-env-option>~ 
<s(4} :is-R!t;HT-PAR>) v is-c-VOLtJME>, .... ) 

(120) is-c-cloAe-statement = 
(<s (1) :is-c-CLOSE>, 
<s (2) : (<s-del: is-COMMA>, 

<s(1} :is-c-close-optionslist>~···)>, 
<s (3) :is-SEMIC>) 

(121) is-c-close-optionslist =-

(<s (1): (<s(1) :is-c-~ILs>, 
<s(2) :is-LEFT-PAR>, 
<s(J) :is-c-reference>, 
<s (4) :is-RTGHT-PAR>) v 

(<s (1) :is-c-ENVIRONI'!ENT'), 
<s(2) :is-LEFT-PAR>, 
<s ( 3) : ih-c-env-option>, 
<s(4) :is-RIGHT-PAR>) v is-c-VOLUME>, ••• ) 

(122) is-c-r-;tream-io-st.atement -= 

{<s(1) :is-c-GET v is-c-PUT>, 
<s{2} :is-c-stream-optionslist), 
<s (.3) : is-SBMic>) 
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(123) is-c-stream-ootionJ=;list = 

{<s {1}: (<s{1} :is-c-YIL3>, 
<s (2) :is-LEI'T-PAR>, 
(J=; (3) : is-c- reference>, 
<s(4} :is-FTGHT-PAR>} v 

(<s(l) :is-c-BITSTRIN!';>, 
<s (2} :is-LEFT-PAR>, 
<s {3) :is-c-expres:c:;ion>, 
<s (4) :is-RIGHT-PAR>} v 

{<s { 1) : is-c-STRIN'q>, 
<s(2) :is-LEFT-PAR>, 
<s(3) :is-c-expression>, 
<s(4) :is-RIGHT-PAR>) v is-c-data-soecification v is-c-COPY v 

{<s(1} :is-c-SKIP>, 
<s (2} : is-n v 

(Cs ( 1} :is-LEFT-PAR>, 
<s(2) :is-c-expression>, 
<s (3} :is-RIGHT-PAR>}>} v is-c-PAGE v 

(<s (1} :is-c-LINE>, 
<s (2) :is-LEPT-PAR>, 
<s(3):is-c-expression>, 
<s(4} :is-RTGHT-•AR>)>, ••• } 

(124) !s-e-data-specification = 
is-c-data-directed v is-c-edit-directed v is-c-list-directed 

(125) is-c-data-directed = 
(<s (1) :is-c-DATA>, 
<• (2} : is-Q v 

(<s(1} :is-LEFT-PAR>, 
<s(2) :is-c-datalist>, 
<s (3} :is-RJr,HT-PAR>} >} 

(126) is-c-edit-directed = 

(<s(1} :is-c-EDIT>, 
<s(2): (<s(1}: (<s(1} :is-LEFT-PAR>, 

<s (2} :is-c-datali:.t>, 
<s (3) !is-RIGHT-PAR>, 
<s(q} :is-c-formatlist>)>, ••• )~ 

(127} is-c-list-diracted = 

(<s (1} :is-c-L!ST>, 
(!=;(2) :is-LE!"'T-PAR>, 
<s (3) :is-c-datalist>, 
<s (q} :is-RIGHT-PAR>} 

(128) i~-c-d.ata li~t = 

(<s-del: is-COMMA>, 
<s(1) :is-c-datalist-element>, ••• ) 
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(1?ql is-c-datalist-element = 

(<s(1} :is-LE'FT-PA!l:>, 
<s (2) :is-c-datalist>, 
<s ( 3) : is-c-DO>, 
<s (4) :!s-e-do-specification>~ 
<s (5} :is-RIGHT-PAR>} v is-c-expression 

(130) is-c-record-io-sta tement = 

(<s (1} :is-c-READ v is-c-WIHTE v is-c-REW RITE v 
(<s (1) :is-c-LOCATE>, 
<s (2) :is-c-identifier>) ., is-c-DELETS v is-c-tJNLOCK>, 

<s (2} :is-c-record-optionslist>, 
<s (J) :l.s-SEMic>) 

(131) is-c-record-option~list 

{<s(1): (<s(1) :is-c-FIL::>, 
<s (2) : is-LEl'T-PAR>, 
<s (3): is-c-reference>, 
<s (4) :is-RIGHT-PAR>) v 

{<s(1) :is-c-EVENT>, 
<s(2) :is-LEFT-PAR>, 
<s ( 3) : is-c-reference>, 
<s(4) :is-RIGHT-PAR>) v 

(<s (1) :is-c-PROM>, 
<s(2) :is-L!FT-PAR>, 
<s (3) :is-c-reference>, 
<s (4) :is-RIGBT-PAR>) v 

(<s(1) :is-c-IGNORE>, 
<s (2) :is-LEFT-PAR>, 
<s ( 3) :!s-e-expression>,. 
<s(4) :is-RIGHT-PAR>) v 

(<s ( 1) : is-c- INTO}, 
<s (2) :is-LEFT-PAR>" 
<~ (3) :is-c-reference>, 
<s (4) :is-RIGHT-PAR>) v 

(<s(1) :is-c-KEY>, 
<s(2) :i•-L!FT-PAR>, 
<s(3):is-c-expression>, 
<s(4) :is-EI~HT-PAR>) v 

(<s(1} :is-c-K::::YTO>, 
<s (2) :is-L":FT-PAR>, 
<s ( 3) : is-c- reference>, 
<s(4) :is-BIGHT-PAR>) v 

(<s ( 1) :is-c-KEYPROM>, 
<s(2) :is-LEFT-PAR>, 
<s(3) :is-c-expression> 9 

<s(4} :is-RIGHT-PAR>) v 
(<s ( 1} : is-c-SET>, 
<• (2) :is-LEfT-PAR>, 
<s (3) : is-c-reference>, 
<s(4) :is-RIGHT-PAR>) v is-c-NOLOCK>, ... ) 
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(132) is-c-disolay-statement = 

(<s(1) :is-c-~ISPLAY>, 
<s (2) :is-LEFT-PAR>, 
<s {3) : is-c-expression>, 
<s(4) :is-FIGHT-PAR>, 
<s (5) :is-!l v 

(<s (1) :is-c-REPLY>, 
<s (2) :is-t3FT-PAR>, 
<s (3) :is-c-reference>, 
<s (4) :is-RIGHT-PAR>, 
<s(5) :is-o v 

(<s(1) :is-c-EVJ'!NT>, 
<s(2) :is-LEFT-PAR>, 
<s(3):is-c-reference>, 
<s (4) :is-RIGHT-PAR>)>) v 

(<s (1) :is-c-EVENT>, 
<s(2) :is-L!PT-PAR>, 
<s(3) :!s-e-reference>, 
(s(4) :is-RIGHT-PAR>, 
<s(S) :is-c-REPLY>, 
<s(6) :is-L~FT-PAR>, 
<s (7) : is-c-reference>, 
<s(8):is-RIGHT-PAR>)>, 

<s(6) :is-SEMIC>) 

( 133) is-c-expression = 

is-c-expr.ession-six v 
(<s (1) :is-c-exP'ression>, 
<s (2) : is-OP>, 
<~ (3) : is-c-expression-six>) 

(134) is-c-ex~ression-six = 

is-c-expression-five v 
(< s ( 1) : is-c-expression-six>, 
<s(2) :is-AND>, 
<s (3) :is-c-exnression-five>) 

(135) is-c-expression-fi ve = 

is-c-expression-four v 
(<s (1) is-c-expression-five>, 
<s (2) is-c-com!>arison-operator>, 
<s(3) is-c-ex!>re~sion-four>) 
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(136} is-c-com~arison-operator 

(1.17) 

is-GT v 
(<elem (1) :is-GT>, 
<elem (2) :is-EQ>) v is-::!Q v is- LT v 

(<elem (1) :is-LT>, 
<elem (2) ~is-~Q>) v 

(<elem(1} :is-NOT>, 
<elem {2) : is-GT>} v 

(<elem(1) :is-NO'l">, 
<elem (2) :is-EQ>) v 

(<elem (1) :is-NO'T'), 
<8lem {2): is-LT>) 

b:::- c- 0x pre ssion -four 

is-c-expression-three v 
(<"s (1) :is-c-expression-four>, 
<s (2): (<elem(1) :is-OR>, 

<elem {2} :is-OR>}>, 
<~ {3) : is-c-expression-three>) 

(138) is-c-expres~ion-three = 

( 1 3 g) 

(140) 

( 1 4 1) 

is-c-expression-two v 
{<s ( 1) : is-c-ex-pression-three>, 
<s(2) :is-PLUS vis-MINUS>, 
<~(3) :is-c-expression-two~) 

is-c-expression-two = 
is-c-expression-one v 
(<s ( 1) : ih-c-expression-two>, 
<s (2) :is-ASTER v iB-SLASH>, 
<g(J) :is-c-expression-one>) 

is-c-expression-one 

is-c-orimitive-exoression v 
c<~(1i :is-PLUS V is-MINUS V is-NOT>, 
<s(2} :is-c-expression-one>) v 

(<s { 1) : is-c-primi ti ve-expression>, 
<s~): (<elem(l) :is-ISTEB>, 

<elem (2) :is-AST:R>) >, 
<s(3) :is-c-expression-one>) 

is-c-primitive-expression 

(<s (1) :is-LE!T-PAR>, 

TR 25.QQ7 
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<s {2) : is-c-exnression>, 
<s {3) :is-RIGHT-PAR>} v is-c-reference v is-c-constant v is-c-isu.b 

(142} is-c-reference = 

(<s{1) :is-0 v 
(<s(1) :is-c-refer-ence>, 
<s(2): (<e1Rm(1):is-MTNOS>, 

<elem (2): is-GT>) >) >, 
<s{2) :is-c-basic-reference>} 
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{143) is-c-basic-reference = 

(<s (1) :is-o v 

(<s (1): (<s ( 1): is-c-identifier>, 
<~(2):is-o v i~-c-subscriotlist>~ 
<s {3) :is-POTNT>) >_,... •) >, 

<s (2) :!s-e-identifier>, 
<s (3) :ic:;-Q v 

(<s (1) :is-c-subscriptlist>, ••• ) >) 

(144) is-c-subscrintlist = 

(<s(1) :is-LEFT-PAR>, 
<s (2): (<s-del:is-COMMA>, 

<s(1} :!s-e-expression vis-ASTER>, ••• )>, 
<s(l) :is-RIGHT-PAR>) 

(14 5) is-c-unsubscrl pted-reference 

(<s-del:is-POINT>, 
<'s (1) : is-c-identifier>, ••• ) 

(146) i~-c-constant = 

is-c-real-constant v is-c-imaglnary-constant v is-c-sterling-constant v 
is-c-sirnole-string-constant v is-c-replicated-string-constant 

( 14 7) ir:;-c-replica ted-string-consta nt 

(148) 

(<o(1) :is-LEFT-PAR>, 
<s(2) :is-c-integer>, 
<s (3) :is-Rir;HT-PAR>, 
<s(4} :is-c-simple-string-con~tant>) 

is-c-identifier = 
(<elem(l) :is-c-letter>, 
<elem (2) : is-0 v 

(<e le m { 1) : is-c-alphamer le-character>, ••• ) >) 

(149) is-c-letter = 

( 150) 

(151) 

is-e-A v is-c-B v is-c-c v is-e-~ v is-c-E v is-e-r v is-c-G v is-e-H v 
is-c-I v is-c-.J v is-c-K v is-c-L v is-c-M v is-e-N v is-e-O v is-c-P v 
i~-c-Q v is-e-R v is-c-s v is-e-T v is-c-u v is-c-v v is-c-W v is-e-x v 
is-e-Y v is-c-Z v is-DOLLAR v is-COMM-AT v is-NUMBER-SIGN 

is-c-alphameric-character = 
is-c-letter v is-c-digit v is-BREAK 

l!:;-c-digit = 

is-0-CH~R v is-1-CHAR v is-2-CHAR v i~-3-CHAP v is-4-CHAR v is-5-CRAR v 
is-6-CHAR v is-7-CFAR v is-8-CHAR v is-9-CHAR 
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(152) is-c-isub : 

(153) 

(<elem ( 1} : is-c- int:eger>, 
<ele• (2) :is-c-SUB>) 

is-c-integer = 

(<elem ( 1) : is-c-digi t>, .•• ) 

(154) is-c-real-constant = 

TRANSLATION OP PL/I INTO ABSTRACT S!~~~~ 

(<elem (1) :is-c-fixed-constant v is-c-float-constant>Q 
<elem (2) :is-Q v is-c-B>) 

(155) 

(15fi) 

( 157) 

is-c-fixed-constant = 

(<e le m ( 1) : is-c- integer>, 
<elem (2) :is-0 v is-POINT>) v 

(<elem (1) :is-Q v is-c-integer>, 
<elem (:?} :is-POTNT>, 
<eleJ11 {3) :is-c-integer>) 

is-c-float-constant = 

(<elem (1) :is-c-fixed-constant>, 
<elem (2) :is-c-:E>, 
<elem {1) :is-Q v is-PLUS v is-MINUS>, 
<elem (4): is-c-integer>} 

is-c-imaginary-con~tant = 
(<elem(1) :is-c-real-constant>, 
<elem (2) :is-c-I>) 

(158) is-c-simnle-st.ring-constant = 

is-c-bit.-string v is-c-character-strinq 

(1?q} is-c-bit-string = 

(<elem(1) :is-APOSTF>v 
<elem(2) :is-Qv 

(<elem(1) :is-c-bit>, •.• }>, 
<elem (3) :is-APOSTR>, 
<elem {4) :is-c-B>) 

(160) is-c-hit : 

(161) 

is-0-CRAR v is-1-CHAR 

is-C-character-string = 
(<elem { 1) : is-AP0STR> t 
<elem (2) :is-a v 

(<elem(1) :is-c-string-character>, ••• ) >, 
<elem(1) :is-APOSTB>) 
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( 162) is-c-string-character = 
is-c-alphameric-cbaracter v is-BLANK v 
(<elem (1) :is-APOSTR>, 
<elem(2) :is-APOSTR>) v is-EQ v is-PLUS vis-MINUS v is-ASTEB vis-SLASH v 

is-LEFT-PAR v is-RIGHT-PAR v is-COMMA v is-POINT v is-SEMIC v is-COLON v 
is-AND v is-OR v is-NOT v is-GT v is-LT v is-QUEST v is-PERC v 
.is-c-extralingual-character 

( 163} is-c-sterling-constant = 

(<elem(1):is-c-integer>, 
<elem (2) :is-POINT>, 
<elem(3) :is-c-integer>, 
<elem (4} :is-POINT>, 
<elern (5) :is-c-fixed-constant>,. 
<elem(6):is-c-L>) 

(164) is-c-picture-specification = 

(<elem (1) :is-APOSTR>, 
<elem(2}:is-c-picture-string>, 
<elem (3) :is-0 v 

{<elem (1): is-e-r>, 
<elem(2):is-LEFT-PAR>, 
<elem(3):is-Q vis-PLUS vis-MINUS>, 
<elem(4) :is-c-integer>, 
<elem(S):is-RIGHT-PAR>)>, 

<elem(4):is-APOSTR>) 

{165) is-c-picture-string = 

(<elem (1) :is-n " 
(<elem(1) :is-LEFT-PAR>, 
<elem(2):is-c-integer>, 
<elem(3) :is-RIGHT-PAR>)>, 

<elem {2) :is-c-picture-character>, 
<elem (.3) .:is-0 v is-c-picture-string>) 

(166) is-c- pi et ure-character = 

is-e-A v is-c-B v is-c-C v is-c-D v is-c-E v is-c-G v is-e-H v i~-c-t v 
is-c-K v is-c-M v is-c-P v is-e-R v is-c-s v is-e-T v is-c-v v is-e-x v 
is-c-Y v is-c-z v 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-7-CHAR v is-8-CHAR v is-9-CHAB v is-PLUS v 
is-MINUS v is-ASTSR v is-SLASH v is-COMMA v is-POINT 

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

is-c-external-option 
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is-c-env-option 

is-c- incorporate- specified tion 

is-c-extralingudl-character 

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~ tn 
the above predicates, [char] stan.ls for ct single capital lettere and [name] is 1ny 
string of capital letters longer than one. 

is-c-[char] = 

is-[ char)-CHAR 

where: (char] should be re?laced by A, or s, ••• r or z. 

is-e-A 

is-A-CHAR 

is-c-[ name] = 

(<elem (1} is-chari..>, 

<elem (n) : is-charn>) 

wheFe: char, .. , char2, .... 
to the members of 
the string. This 
Z-CHAR. 

characterize uniquely the character values correspond ng 
the string forming [name], anJ n (n>1} is the len~th f 
correspondence maps the letter A into A-CHAR, •• ~, Z ntc 

Note: This scheme of predicates is introduced merely dS a writing convenience~ 

is-c-END 

(<elem(1) 

<elem (2) 

<elem (3) 

is- E-CH AR">, 

is-N-CHAR>, 

is-D-CHAR>) 
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Th.is chapter describes the tl:anslation from the abstract representation of a 
concrete program into an abstract ~rogram~ This translation is performed by the 
function 

translate (t) 

which maps an object t satisfying the predicate is-c-program, described by the 
abstract representation of the concrete 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 interpretation of an abstract program (cf./5/) the 
~efinition of the translation is reduced step by step to the translation of the 
coMponents of the program text t. But t.here are two essential differAnces ·between 
the concepts of the interpreter and the translator: 

(1} The translator is -S?ecified by a .f.!!.D£'!..12!! mapping a concrete program, in 
its abstract representation, into the corresponding abstract program, while 
the interpreter is specified by iU§1£Y£i~Qll§ mapping -machine states into 
successor machine states~ 

{2) The translation of a part of a 9rogram generally depends not only on this 
program part itself but also on the context in which it ocGurs within the 
complete prograM text, while the interpretation of a part of a program 
generally depends only on this program part itself {and the current machine 
state e .. which may reflect· contextual informat_ion i_f necessa1;.y) .. 

To cover these two differences, the following conce~ts are applied in d~fining 
the translator: 

(1) Instead of the current machine state ~~ which is a hidden arqument of each 
instruction of the interpreter, the complete program text t to be 
translated is a hidden argument of each function of the translator, which 
is not specified explicitly for each function. Throughout this chaoter the 
letter t denotes this hidden argument, called the »text 11

, which is the same 
object satisfying is-c-program for all functions. 

(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. Th.ese selectors, called 11 text pointers" or shortly "pointers", 
are composed of selectors of the form elem(n), s{n), (n being integer 
values)~ They are usually named by the, letters p, g, r. 

Both arguments togetherv the hidden text t and an explicitly specified ~ointer 
p, constitute all necessary information: A part of t,. namely p(t) and the context 
of t-his part within t. 

There are individual functions in the translator which in fact do not refer to 
the text t. As a general r~le, 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 .. - A.ll 
those functions which have text pointers (or composite objects consisting of text 
pointers anrl possibly other components} as arguments, refer to the hidden argument 
t. 

Context independent is the translation of co~stants, picture specifications and 
soi'!e very elementary program elements. context dependent is in particular the 
translation of declarations and references and thereby of all parts containing 
them: e. g.. ex-pressions, statements, blocks, procedures. 

4. TRE TRANSLATOR 
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t is-c-program 

p, g, r 

b is-c-block•b (t) 

-.1.1 PROGRAM 
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the complete program text to be translated 

text pointers, i~e. -e;electors comnosed of 
elem(n), s(n), for is-intg-val(n),-to b~ 
applied to t 

pointer to a program, procedure or begin block 

The translation of the program t is performed in tvo steps: ~irst, the 
declaration part declaring all entry identifiers of the external procedures of the 
program and the body part of these external procedures are comoosed. This is 
performed nearly in the same way as the composition of declaration parts and body 
part_s which are local to r>rocedures or begin blocks. 

second, in an implementation defined vay, all external entry identifiers 
declared throughout the program are resolved by incorporation of correspon1ing 
external ?rocedures to be found, e.g., in a library. This process, described bv 
the function incorporate, involves also the incorporation of external procedures 
referred to within the included Procedures, and so on. The result is a ~rogram, 
in which to each contained external entry declaration there is a corresponning 
external procedure body. 

(1) translate (t) = 

incorporate(translate-1(t),ext-entry-set(t) ,LIBRARY) 

Note: LIBRARY is an implementation defined object. 

(2) translate-! (t) = 

•o(<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 te.xt t itself 

2 4. THE TRANSLATOR 
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(3) progr-decl-part (b) = 

IJ{mk-decl-l?art(b); [<s-scopeeid: !:XT> 1 is-id {id) & -ds-Q•id•!"'k-decl-part (b)}) 

for:h = I 

Ref.: mk-decl-part 4-8(27) 

Note: mk-decl-oart{I) contains just the declaration oarts of all external entrys 
of the whole ~rogram. For them the e~ternal scope attribute is inserted~ 

(4) ext-entry-set (t) = 

(id I 
(3p) (id = mk-id-1 (p) ~ is-decl-c~nt (p) ~ 

is-ENTRY-CONST•type-attr~prel-decl(<o>) & 
is-'Z:X'!'•scope-attr•prel-decl (<p'>)) & is-Q•id•progr-decl-part (I}} 

Ref.: "k-id-1 4-90 (353) 
is-l'lecl-cont 4-11 (36) 
tyoe-attr 4-24(87) 
prel-decl 4-9(30) 
scope-attr 4-26(93) 

(5) incnrporate(program~id-set,lihrary) = 

for:is-l?roper-program{program) ,is-id-~et(id-set) ,is-LTBRARY{librarv) 

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

Nnte: This function is imolementation defined. ~he result is an object progr~rn-1 
satisfying the following conditionso 

(6} iF-proper-nrogram (prog ram-1) , 
(V11) (1is-f1•11(program) :;, a(program-1) =- 11(prograrn)), 
(Yid) (id ll'. id-set :;1 ~is-l?•id·~-decl-part (program-1)), 
(3t-1) (is-c-program(t-1) & translate-1 (t-1) ==- program-1 & 

is-{} •ext-entry-set (t-1)), 
ir.corporate{program, [} ,LIBFARY) = program 

Ref.: is-proper-program 5-1 {1) 

4.1o2 AUXILIARY :UNCTIONS CONCER~I~G BLOCK STFUCTUFE 

The following functions concerning the hlock structurP of a concrete PL/I 
program are needed throughout the translator definition, oarticularly for the 
deter~ination of the scope nf declarations. 

(7) is-block-p (b) = 

is-c-block•b (t} 
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(8) hlock-p (n) = 

(~b) (is-c-hlock•b(t) & is-local-to(b,n)) 

(q) is-c-block = 

is-c-program v is-c-procedure v is-c-begin-block 

{10) is--local-to(b,o) = 

is-contained-in{h,p) & ~(3b-1) {is-contained-in(b,b-1) ! is-contained-in{b-1,p}} 

Note: This function characterizes the "scope" of a block. 

(11) i~-contained-in (b, !=l) = 

is-c-program•b(t) & b => p v is-c-begin-block•b{t) ~ 
{b => p v (s~•((L~} (b = s 3 •g))} => p) v is-c-procedure•b(t) Ab=> p & 

.., (s 2 •b) => o & 
(.,(3r-1) (is-c-entry•r-1{t) & (s~•r-1) => p) v 

(3r-2) (is-c-block•r-2 (t) & b => r-2 => p)) 

Note: This Qefinition defines the relation between a block and a colT!ponAnt. 
contained in it. Prefixes are included, labels and entrvs excluded. 

(12) proc-o(p) = 

(I, b) (is-c-procedure•b (t) & b => p & ~ ("b-1) (is-c-hlock•b-1 (t) & b => b-1 => n)) 

(13) ext-proc-p(n) = 

{V b) (is-ext.-proc-p (h) & is-contained-in {b, p)) 

{14) is-ext-proc-? {b) -= 

q. 1.3 PROCCDDRE BODY 

This section describes the construction of the body-oart of a program, 
~rocedure body or hegin block~ T+ is oerforme~ by collecting all local procedures 
and translating them. !ach single nrocedure is translaterl in~o a body which main 
parts are: 

(1) an entry part containing information about all entries of the proce1ur~ 
(but not that information given by an entrv declaration). 

{2) a declaration nart containing thA fullv specified declarations for ~11 
un~ualified names d~clared exolicitly or implicitly in the orocedure 
(including entry declarations) 

(3} a body part handling the orocedures contained in the procedure 

(4) a condition part containing the prefix con1ition information of the 
procedure 

4 4. THL TRANSLATOR 
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(5} a statement list of all statement<:; local to the prOcedure 

(1S) "lt-body-pt (b) = 

JJo ( (<id:trans-bod'y (p) > 1 is-c-nrocedU:re•p (t} & is-local-t·o (b,p) A.' 
i~ = mk-id-1(s1 •s1 •s 2 •o)}) 

Ref.: is-local-to 4-4(10) 
mk-id-1 4-~0 (353) 

Note: The body selector nid" corre·spon:ds to the. first entry-name of the selected 
procedure 

(16) trans-body (b) = 

J..Ao {<s-entry-pt: rnk-entrv-p't (b)"'>, <s-decl-:ot: mk-decl- part (b) > r 

Ref. : 

<s·- bod·v-pf: mk- bad y-?t (b} >, <s-cond-pt: tra ns-cond-oart {s 1 •b) >, 
<s-st-list:mk-st-list(b)>,<s-reorder:mk-reorder(b)>, 
<s-recursive:mk-recursive(b)>) 

rok-decl-nart 4-8(27) 
trans-cond-?art 4-62(243) 

(17) rok-entry-pt(b) = 

JJo((<id:mk-.entry.-l)oint(p,entry 1 )> I_ is-entrv-cont(o) & b ~> p ~ 
id = mk-i<l-1 (p) & ~ (3q) (is-c-l)cocedure•g (t) & b => q => p) & test~}) 

where: 
entry1 = (.3 -- (t...g) (is-c-entrv•q {t) & q => p), 

'1' -- proc-p (1))) 
test 1 = (-o-(3g) { (is-c-iterat.ed-group v is-c-begin-block)'•g (t} & b => q => p) -­

T) 

Ref.: is-entry-cont 4-11(40) 
rok-i<l-1 4-90 (353) 
nroc-P 4-4 ( 12) 
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(1q) mk-t:'!'ntry-point (p,n) = 

slefl g t.h • s, ·s~ • q,W 
~ 0 (~s-st-lnc:<1>>,<s-para~-list: LIST Mk-i1-ref(sn•s 2 •s~•q)>, 

n= 1 

is-c-entry•a (t) --

~ 0 (<s-st-loc:mk-indaxlist{p,~roc-p(n))>, 
slengfi,·~·S~ •q(t) 

where: 

"'s-paraJ!I-lir---t: LIST rr~k-id-I:"ef(sn•s 2 •s3 •-?) >, 
rt=1 

<s-ret-type: mk-ret-type-1 {nd 1 ) >) 

od, = p (orel-decl (?); <;;-attr-js: [a1 1 ret . .) >) 

Te 25.097 
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ret 1 = (':! -• (Ga<l) (q ='> ad .~ !id < s 6 •g .Jt is-c-!"'eturns-attribute•a1 (t)), 
T -- ~) 

fnr:i~-c-ha~ic-reference•o(t), {i~-c-proc~dure v is-c-entry)•a(+) 

~·:>f.: mk-ret-tyne-1 4-45(183) 
l"lroc-u 4-4 ( 12) 
nrel-decl 4-9(30) 

Note: ':'he !'>t.atemen+: loc.ator comnnnent soecifies which statement is execut.~d 
first, when entering the cnrregpcnding oroceaure or entry. 

Pa (<s-id:mk-id-1 (?) >) 

'Jef. : mk-id-1 4-qo (353) 

WhE'!rE~: 
n 1 = {Ln) {.c::n•s'l•<J => p) 
set. 1 = fr 1 iq-lociil-santence (r,g} R, r < p & 
(is-c-Oeclaration-sent?-nce v is-c-~tatement.)•r(t}} 
sent1 = {Vr} (r => ~ & i.o;-local-sen~ence(r,r:J)} 

Note: ThA indexlist is a non emnty list of positive integers, T~ and Ps 
consti+utinq d t.race to the statement which is executed first, when the 
labl?l or entry ? (t) is re'iched. An in+:eger i denotes the i-th statement of 
the statemPntlist ~f a block, T the then-c~mponent of an if-~tateme~t and F 
the else conponent of an i[- or access-statement. ?or a more detailed 
de.scri~tioP of an indexlist see cha~"ter q of /fi/. 

6 4. T'!~ TRA~SLATO~ 
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{21) is-local-5entence(~,q) = 
{is-e-h lock v Ls-c-group} •q (t) .Jt. 
(is-c-sentence & -,is:-c-format-sentence v is-c-end-clause) Ott>(t) ·,~t. q => o & 

:... (3!") (is-c-sentence•r (t) .'. q => r => o) 

(22) mk-st-list (p) = 

lengt.h • ~t- p-lis~(p) 

Ref.: 

LIST (t.rans-st•elem (n, st.-p-list (n))) 
n=1 

trans-st 4-60(231) 

(23) st-n-list. (p) = 

collect((g is-local-sent.ence{q,p} & -,(is-c-procedure v is-c-entr.y) •t:! (t) }) 

(24) mk-reordar(h) = 

is-ext-pr.oc-p(b) -• P 

T -· mk-reorder(block-p(b)) 

Ref.: is-ext-proc-p 4-4(14) 
hlock-p 4-4 (8) 

Not:e: If b {t) does not c0ntain an order or reorder option, the hiBrachV of blocks 
in which b(t) is nested is examined in bottom to top order until an order 
or reorder ontion, if any, is found~ 

(25) mk-opt-1 (D) = 

(is-c-RECORSIVS v is-c-B~ORDER v is-c-REDUCIBL~)•p{t) -- * 

'1' -- Q 

{26) rnk-recursive (h) = 

J mk-o?t-1((~p) (s 5•b => p & is-6-R~CURSTVE•n(t))) 

T n 

The translation of declarations i-s performed in three steps: 

(1} The recognition of all declarations, vh~ther they are expliCitly or 
contextually specified in the concrete proryram~ ~or each declaration 
recognized a "preliminarv declaration" is constructed~ This i!'; an object 
qiving info~mation about: the qualified name~ i.e. th~ iden~ifier list 
beiflg jleclared, the scope, and the attribUtes specified explicitly ')t' 

conte~ually. This step iPcludes recoqnition of th& succe~~or relation of 

4. T~~ TRANSLATOR 7 
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structure d~clarations {hy ~eans of level nu~bers or the like attrihut~) 
an~ +e~ting fnr illegal multicle declaratinns. ~or each block the ~et of 
preliMinary declarations loc~l to it is c~llected. 

(2) The comoletion of ~he oreliminary decl~\a~ions by the attribute5 specified 
hy d~fdult sentences. 

(1} 'T'he construction of declarat-ions i'I.S snecified by +he abstract syntav. This 
ster in particular includ~s te~ting of attributes for consiqtency. 

h is-c-block.•h {t) 

ad is-att.r-de~cr 

i·i is-in 

i:ll is-id-list 

is-succ-sen 

(,?7) nk-decl-t'ar.+. {b} = 

a nointer to a b~gin block, nrocedure o~ 
orogram, qoecifying the score of a decl~ration 

nreli~inarv declaration 

attribute de$cript0r, i.e. either a oointer to 
an exolicitlv ~pecified attribute ~ran 
elementary nbject denoting a contextual 
a~_tribute 

an identifier 

an iden~ifier li~t 

list of pointP~S to 1eclarations which ~re 
succe~snrs of ~ach other. 

JJo ((<id: !'lk-decl (?<1) > 1 is-id (i,j) lt. od E prel-decl-set (b) ~ 
s-id-liFt(pd) = Cid>}) 

Ref.! •k-d~cl 4-23 (81) 
prel-decl-set 4-1(2~) 

4.2.1 CONS~GUCTT0N or PR:LI~T9ARY ~:CLARATIONS 

In this section fnr each block the set of its orPlirninary declarations is 
con~tr.ucted. The function prel-~ecl-~et-1 (b) collects all levP1-one nreli~inary 
decl.aratio~s having the block to which b point~ a~ scope. 

?or each declaration, whether it is declarei explicitly or contextually a 
nreliMinarv decla~ation is c0nstructed. rhese oreliminary declarations exist not 
onlv for l~vel-onA doclar1tions hut for each in~ividual component of structure 
d0c,arations ~oo. These oreli~inarv declaration~ consist of 

(1) t.hc ~ully ~:uatififd no.me of +.he declared item, 

{2) the block pointer h giving ~he scope, 

(1) the <::e~ of at.trihute descr.irtor.o;;. rhe>::e are the !Jointers t_n the explicitly 
Sf!Pcified attributds in declaration sentences, and elementary objec~s 
dn~oting attributes snecified by context: PARAM, FORMAT, LABEL, !NTRY 6 

BfJTt~T~, rrt~, TAS~, :v~NT, ·PTR, AR:A, CO~J, STRUCT, SOCC. 

Since hy ~eanR of the chaining snecifie~ bv the like .a~tribute the same 
:leclar-ition may be taker: cis succe;.:;~or. of different structure declarat"ions, a 
sirgle declaration in ~Le concre~e prngraM needs not uniquelv deterffline a declared 

R 4. TH: TRA.NSLl1~0~ 
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item. Therefore in any case t.he complete sequence of pointers of successing 
structure declarations is taken as argument of the function prel-decl-1, which 
constructs the preliminary declaration. 

ThP. same declar.ation may be soecified by more than one specifications. This is 
t.he case, e. g. for an identifier .occurring in a parameter list. on the one hand 
and in a declaration sentence on the other hand.. In such cases t.he fliffer~nt 
contexts lead to the same preli~inary declaration which collects the attributes of 
all of then. In particular, for a not ex~licitly declared identifier, all 
occurrences in references lead to the same preliminarv declaration and contribute 
t.o its attribute descriptor set.. If such an identifier occurs in col'lflicting 
contexts, e.g., as a file identifier and as a pointer variable, the final 
construction of a declaration will fail. 

(28) ~rel-decl-set (b) = 

rx (3y) (y • prel-decl-set-1(hl 1 x IJ (y; 
<s-attr-ds:default(s-attr-ds(v), 

~-block-p(y), 

def-name•last•s-id-list(y)}>)}} 

Ref.: default 4-19 (69} 

Not.e: This function cofllpletes in the same wav as the functio·n prel-decl the 
attribute descrirtor set of preliminary declarations with res?ect t~ 
specified default sentences. 

(29) prel-decl-Ret-1 (b) = 

~(3seg-1,seq-2) (is-local-to(b,head(sea-1)} I is-mult-decl(seq-1,seq-2)} & 
~ ('lp) (is-local-to (b,p} ~ is-<lecl-cont (PI ~ 

(is-invalid-In (p) v is-invalid-like (p})) -• 

[pd 1 (3x) ( (is-succ-seq (X) v is-non-expl-decl (X)) & pd 
s-block-p (pd) = b) 

is-local-to 4-4{10) 
is-mult-decl 4-15(55) 
is-i!ecl-cont 4-11 (16) 
is-invalid-In 4-13{47} 
is-invalid-like 4-15(54) 
is-succ-seq 4-12{41) 
is-non-expl-decl 4-16{57) 

{30) prel-decl {x} = 

f.J(Pd1.: 

prel-decl-1 (x)) & 

<s-attr-ds:default(s-attr-ds(pd1 ),s-block-p{pd1 ), 

def-name•last•s-id-list(pd1 ))>) 

where: 
pd 1 = 'Prel-decl-1 (x) 

for: (is-succ-seq v is-non-expl-decl) (X) 

Ref.: default 4-1 g {69) 
is-."l;ucc-seq 4-12(41) 
is-non-expl-decl 4-16{57) 

4. THE TRANSLATOR q 
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(31) ?rel-Jecl-1 (x) = 

ir.>-succ-sen (x) 

length(~) 

f.lo (<~-id-list: LIST !"! k-i d-1•elelll (n, x) >, <s- block- o: b lock-p•h eatl (X) >, 
n•1 

<s-at.tr-d!";: ~ad 1 (3se0) (is-eq-idl(!';eq,x) & i~-a+.tr-of(last(serr),ad)) v 
i~-nredec-den~{x,ad))>) 

ir.;-nnn-exnl-decl(x) --

~ 0 (<s-id-list:ref-id-li~t(x)>,<s-block-o:ex~-proc-o(x)>, 
<"s-attr.-d~! {ad 1 
(Jn) {is-non--."!xpl--iecl(n) .11• ref-id-li~t {!") = ref-id-lie:t (X) ~ 
ext.-oroc-u (':") = ext-))roc-r (X) .~ is-at.t-:r-of {p,nd)) J >) 

for: (is-succ-sery v is-non-e"Y;"pl-d<?cl) (x) 

Ref.: is-succ-se~ 4-12(41) 
mk-B-1 4-90 (353) 
block-o 4-4 (8) 
is-en-idl 4-15(55) 
is-a~~r-of 4-18(ij7) 
iF-nre~ec-iens 4-1R(6R) 
i~-non-exnl-decl 4-16{57) 
ref-id-list 4-84(330) 
ext-proc-p 4-4{11) 

(32) is-rrcl-Jecl = 
(<s-id-list:is-id-list>, 
<s-block-p:is-block-p>, 
<;:;-at t.r- ds: is-at t r-de ~er- ~et>) 

Ref. : is-block-o 4-3{7} 

(3:1) is-attr-:iescr (ad) = 

{is-c-att.ribute v !s-e-dimension-attribute v is-c-ret.urns-attribute v 
is-c-value-clause)•3d(t) v 

ad E. 

frOHMAT,LAB~L,PARAM,EN~PY,~TL~,BUILTTN,TASK,EV~MT,AREA,PTR,CONJ,STROCT,qUCC} 

(34) dcf-Pame(id) = 

-.{411} {is-?OINT•elem(n,chl 1 )} id 

T -· i~f-na~e·~k-id(tail(chl 1 }) 

wh.L>re: 
chl1 = (l,chl) (id = mk-id (chl)) 

Note: This function is necessary nnly for qualified initial labels, due to the 
sreci~l handling of then by the function mk-id-1. 

10 4. '!'H!: TTi'ANSLA":'OP 
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Tn this section the predicates are defined which 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, 
identifiers in parameter lists, l~hel constants and entry identifiers. 

Note, the initial labels are considered in this respect as identifiers. The 
translator creates for them i~entifiers and uses ~hem as initial values for 
iMplied initial attributes. 

(3S) is-exnl-decl = 

is-decl-cont v is""param-cont v is-label-cont. v is-format-cont v is-entrv-cont 

(36) is-decl-cont(p) = 
(3~) (is-c-declare-sentonce•q(t) & is-c-identifier•~(t) & q => p) 

(.17) is-param·-cont(p) = 

is-c-ide·ntifier•p (t) & 
(3a,n) (is-c-procedure•rr(t) & p sn•s 2 •s 3 •g) 

(38) is-label-cont.(o) = 

-ds-Q•p(t) & (3o,n) (is-c-dP.claration-sentence•q(t) & !) = s 1 •sn•s1 •q v 
(i~-c-sta-t.enfent v iS-c-balanced-statement v is-c-end-clause) •q (t) & 
p = S.t.•Sn•·s 2 •q) 

fo"r: is-c--basic-reference•~ (t) 

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

-ds-Q•-p(t) & (1a,n) (is-c-format-sentence•q(t} & p = s1 •sn•s2 •q) 

for:is-c-basic-reference•?(t) 

(40) is-ent.ry--cont (p) = 

..... is-Q•p(t) & (1cr,n) (is·-c-procedure•g(t) & p = s 1 •sn•s 2 •g v is-c-entry•tr(t) & 
p = s 1 •sn•S1. ··q) 

for:is-c-basic-reference•?(t) 

The successor declarations of a structure decl~ration are specified in a 
concrete PL/I program either by level numbers or by the like at.trihute. The 
re1ation 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 
lists of exolicite declaratio~ pointers, which, starting with a level-one 
declaration, are successors of each other. Though Pxplicit declaration~ other 
than in declaTation s-ent.ences never have successors, the definition of successor 
s~aue~Ces includes the one-element-lists of such declarations. 
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is-list {se11) & i.o=:-exol-O.ecl•head (sel!) ~ 1.n•hea/i (sea) = ±1 & 
len3t.h {$.Gq)--1 

Et is-succ-of(~lem(1,se"),e1Pm{n + 1,seq)) 
n• 1 

is-expl-Jecl 4-11(35) 
!c 4-1.1 {4') 

is-ln-succ-of[o,n) v is-like-succ-of(o,~} 

for: is-d"'cl-cont (p) ,is-decl-cont ('n 

R~f.: is-ln-succ-of 4-12(43) 
is-like-succ-of ~-13(48) 
is-decl-con-t:. 4-11 {36) 

This section defines the successor relatio~ specified by level numbers. Since 
~ 1evct-one declaration h~vi~1 no successors has the J.evel number 1 bv def~ult 
without necessarilv b~ing soecified, but on the other band it has to be te~ted 
whether each ~ajor structure has B~nlicitly the level number 1, the ~uxiliary 
default level numbe~ is t~ken to be ~1 by the translator. 

(43) is-ln-succ-of(p,cr) = 
is-ln-subel-of(o,q) & -.{lr) (is-ln-subel-of(n,r) & is-ln-suhe,.-of{r,q)) 

for: i s-d·"cl-con t {n) , Ls-decl-cont {q) 

RPf .. : is-decl-cont 4-11 {36) 

{44) is-ln-suhel-of (p,··l) = 

is-dec1-cont (p) 8. ic;:-decl-cont {rr) & 
{3r) (is-c-declaration--=>en1:ence•r (t.) & r => p ' r => q) & o < cr ~ 
1 < ln {n) < 1 n (a) & ~ {Jr) (i~-decl-cont {r) .~ p < r < cr & ln {r) 5 ln (p)) 

B~L; is-decl-cont. 4-11 {.36) 

Note: By thiR iefi~i~ion, dRclaration wi~h default level numhPr -1 ~ay never have 
.subelement.s~ 
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(45) ln (p) = 

3 con.~t-val• ( (Locr) {is-ln-of (p, q))) (t) 

T -1 

for:is-exp1-decl(p) 

Ref.: const-val 4-89(347) 
is-expl-decl ij-11(35) 

(46) i~-ln-of(p,o) = 

is-decl-cont(p) & is-c-integer•q(t) & 
(3r) (is-c-declaration•r(t) & r => ~ & q = s~•r) 

Ref.: is-d<>cl-cont 4-11 (36) 

(47) i~-invalid-ln (p) = 

In (p) "1: + 1 & .., (3cr) (is""ln-succ-of (q, p)) 

f~r:is-decl-cont(o} 

nef.: is-decl-cont ~-11(36) 

Note: This predicate excludes : "major structures" not at level 1, major 
structures without exnlicit level number -1, and specification of level 
number Q. It is used by the function prel-decl-set-1 (b). 

By means of the like-attribute one can specify, that the successors of a 
declaration shall be the ~ame ones as the succeRsors of another declaratio~ 
referred to by an unsubscripted reference contained i~ the like-attribute. The 
·r~ferencing mechanis~ used for that purpose is ~early the same as the general 
referencing mechanis~ used to find a declaration corresponding to a reference. 
The difference is that within the hlock of the reference itself onlv 
level-numher-succe~sor se1uences are referred t.o. 

Tt is the intention of the language, that Ruccessor declarations specified by 
t.he like attribute are thought t.o be CO!'ie1 syntactically int.o the place of the 
like att~ibute. This ha~ the consequence that expressions occurinq in attributes 
of such successor declarations are to be translated a~ if they occurred in the 
block of the struc+.ure delclaration even if the like attribute refers to a 
1eclaratiol' in an outer block. For this ournose serve the functions 
env-trans-expr and env-trans-ref which haVe a block poi~ter as additional 
argument. This is relevant for e~nression~ in dimension attribute, string length, 
area size, and in the initial attribute. 

(4B) is-like-succ-of (p,a) = 

is-like{p) & is-ln-succ-of(like-ref (p) ,q) 

for:·is-decl-cont (p) ,is-decl-cont. (q) 

cont'd 

4. THS TRANSL~TOR 13 



T~ANSLATT0N n~ PL/I TN?O AA~TRACm SYNTAX 

is-ln-succ-of 4-12(43) 
is-J.ecl-cont 4-11 {3G) 

i,::;-decl-cort {p) 1!. (3S) (is-c-likc-at-trihute•r1 {t) /1.. is-att.r-of (n, 1)} 

Re-f.: is-r1E.'c1-cont 4-11 (36) 
is-attr-0f q-18(67} 

(SO) like-ref (n) = 

.li ke-ref- 3 •l i ke-re f- 2 ( b lock-p {n) , re f- id-li:::;t•l i k.e- ref 1 ( p) ) 

where: 
like-rPf1 = s 2 • ((VfJ) {is-c-like-attribute•rr(-1:) 'is-attr-of{~,q:))) 

fnr:i~-decl-cont(n) 

Ref.: bl ock-n 4-4 ( 8) 
ref-id:list 4-84{130} 
is-attr-of 4-18(67) 
is-decl-cont 4-11(36} 

(51) like-ref-2 (b,idl) = 

3 (upd) (is-ln-epd{b,nd) & idl = s-id-list(pd)) 

3 {Upd) (is-lr--epd (b,pd) & is-ij-list-match (id1,s-id-list (p_d))) 

T expl-decl-ref{block-p(b),idl) 

Ref.: is-id-list-~atch 4-84{3?Q) 
expl-decl-r.ef 4.-94(327) 
block-p 4-4 {8) 

~ote: Compare the functi3n expl-decl-re£, which generally determines the 
preliminary declaration referred to by a reference. 

(7)2) i~-ln-cpr! (h,nd) = 

pd ~ ~rel-decl-8et(b) ~ 

{3se~) (is-succ-~err (sea) & pd = Prel-dec1 (sea) ,it. 

{length(se~) = 1 v is-ln-subel-of(head(seo) ,tail(secr)))) 

Rcfo! orel-Jecl-set 4-9(28) 
is-succ-se~ 4-12(41) 
prel-decl 4-9(3") 
i~-ln-~uhe1-of 4-12{44) 

(53) like-ref-3 (ud) = 

last { (Vseo) (1?11 -:: uLeJ<iecl (se'J) & is-dP.cl-cont•last (seC'))} 

14 4. THr TRANSLATOR 
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Fef.: prel-decl 4-9 (30) 
is~decl-cont 4-11 (36) 

Note: This functiOn is somehow the inverse funCtion of prel-deci. 

(54) is-invalid-like (p) = 

is-like(~) & 
~~ (3g) (is-like-SUCC-Of (p,g)) V (3q) (iS-10-SUCC-Of (?,q)) V 

(3g) ( (g = like-re£ (p) v is-ln-subel-of (like-ref (p) ,q)) & is-like (g))) 

for:is-decl-cont(p) 

Ref.: is-ln-succ-of 4-12(43) 
is-ln-subel-of 4-12(44) 
is-decl-cont 4-11(36) 

Note: This predicate, testing illegal use of the like·-atttibute· is used bV the 
function prel-decl-set-1. 

~~~1~l-~g1ti21~-1gcl~£~!iQn~ 

More than one declaratiOn of the same qualified name within the same block is 
illegal, except for the merging of an explicit/ declaration in a declaratit:tn 
sen-tence with. a-n P.XPlicitft declaration in a parameter or entry context.- This is 
tested hy the function is-mult-decl, which is used by the function 
-orel-decl-set- L 

(55). is-mult-decl(seg-1,seq-2) = 

se?-1 ~ seq-2 & is-eq-idl(seg-1,seg-2) & 
.., (i-s-decl-cont. (_P 1.) & V;-param-con·t {pz) v is-decl-con·t (p1 ) & is-entry-cont (p 2 ) v 

is- para m-con t (p1 )· &- is-para m-con t (n 2 )) 

where: 
p1 =- head(seq-1) 
Pa =; head(seq-2) 

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

(56) is-eq-idl (~eq-1, seq-2) = 

is-succ-seq (seq-1) &- L!=:-succ-seg (seq-2) & 
block-p•head(sea-1) = block-p•head(seq-·2) & length(seg-1) = length(seq-2) & 

lenqth (se"' -1) 

Et elem(n,seg-1) (t) = elem(n,secr-2) (t) 
••• 

Ref.: is-succ-seg 4-12(41) 
block-p 4-4 (8) 

4< THR TRANSLATOR 15 
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Any reference occurring in a program, ~hich ha$ no matching ~eclaration, learl5 
~o a non exolicit decla~ation. The same is valid for single identifiers, i.e. 
ident.ifir:rs occurring in other contexts than in a reference or an exnlicit. 
declaration, e.g. for entry identifiers in call ~ta~ements. ~h~ attributes giv~n 
to t.he~e declarations are determined by the context of the reference or 
identifier. Tf thR reference does not occur in one of the contexts specified in 
the following, the declaration is called ''implicit~. 

(S7) is-non-expl-decl(p) =: 

{js-ref-cont v is-si~gle-id-cont v is-sysin-cont v is-sysnrint-cont} {n) & 
is-O•expl-decl-rE>f (block-p (!?), ref-id-li!=it. (p)) ,st length•ref-irl-li~t. {o) = 1 

Ref.: is-ref-cont 4-83 (325) 
is-single-id-cant 4-90(155) 
exnl-decl-ref 4-q4(327) 
block-p 4-4 (8) 
ref-id-liRt 4-84(330) 

(58) is-bui1tin-cont(!l} = 

(Jrr) ( (is-c-call-statement•q {t.) v is-c-initial-call•q (t)) ~ p = s 2 •s 2 •r'!) v 
is~c-basic-reference•p(t) & ~i~-<>•s-a~•trans-ref(~) 

for:is-non-e~pl-dP.cl(p) 

Pef.: tr~n~-ref 4-A3(323) 

(3n) {(is-c-rrLE•B:1•n(tf v is-c-ramed-io-condition•t'}{t)) & p = s 2•s 3•cr) v 
is-~ysin-cont(~) v is-sysprint-cont(p) 

for:is-non-~xpl-decl(p) 

(60) is-sysin-cont(M = 

{61) is-sysf'ri nt-cont (n} = 

is-c-PUT•~1 •p(t) & ,{3q) {(is-c-FIL!•q(t) v is-c-STRING•q(t)) A n => q) 

{62) is-t.ask-cont (n) = 

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

16 4. Tq~ TPANSLATO~ 
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(63) io-event-cont(p) • 

f=lq) (is-c-EV'ENT•s 1 •q (t) & p = s~•s 3 •q) v 
(3q,nl (is-c-vait-statement•_q(t} A~= s 2 •s0 •s 3 •q ~ -.is-O•p(.t)) 

for:is-non-expl-decl(p) 

(64) is-area-cont(p) = 

for: is-non-expl-dacl (p) 

(65) is-ptr-con+ (n) = 

(3q) (is-c-reference•q (t) A p s 2•s1 •s:a..•q v is-c-SET•s1 •q (t) & P. = .s2 •s 3 •q v 
is-c-based-at..tribute•q (+:) & p = s 2 •s 2 •s 2 •q & -.fs-O:•p ('t)) 

for:is-non-expl-decl(p} 

(66) is-cond-cont (n) = 

(~o} (is-c-l?rograrnm-et-nanied-condition•g (t) & o 

~~~~1~2-!1!£i£ut~g_~~~£i!igg_1Q£_a_gggl~!S!!2n 

This section descri-bes the association of exPlit-itly or. c~ot.e-~tually s~ecified 
attributes with a declaration. The relation is-attr-of deteimi~es ·for a 
declaration pointer ~ its attribute descriptions. TheSe are eit-her. the pointers 
to the e-xplicitly S>p~cifie·d· attributes in a declaration sentence,_ or eleMentary 
objects denoting attributes iMplied by the context. 

The function is-uredec-denS examines a successor secruence in bottom to to~ 
order until a densiiv attribute is found, if any. ThiS attribute is then ~dded to 
the attrihut:e descrintor s:et belongin·g to t.he successor sequence. 

4. THE TRANSLATOR 17 
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(67) is-attr-of (n,ad) = 

is-decl-cont (p) 

('lq) (is-succ-of(p,q)) & is-STRUCT(ad) v (la) (is-succ-of(q,p)) ~ is-SUCC(ad) v 
is-c-attribute•ad(t) & 
(~q,n) (is-c-d8claration•g(t) & ~ => ~ & ad = s 0 •s 4 •q) v 
is-c-dimension-attribute•ad(t) & 
(3g) (is-c-declaration•q(t) & q =) p & ad = s 3 •q) 

is-param-cont (P) is-PAR AM (ad) 

is-label-cont (p) is-LABSL (ad) 

is-format-cont (p) -- is-!'ORf'!AT (ad) 

is-entry-cont(p} -- is-ZNTRY(ad) 

is-huiltin-cont(o} -~ is-RUILTIN(ad) 

is-fi lP.-cont {p) 

is-task.-cont (p) 

is- !"ILE (ad) 

is-TASK (ad) 

is-event-cont.(p) -• is-Z:VENT (ad) 

is-area-cont(~ -- is-AREA(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-~aram-cont 4-11(37) 
is-tabel-cont 4-11(38) 
i~-format-cont 4-11(39) 
is-entry-cont 4-11(40) 
is-builtin-cont 4-16(58) 
is-file-cont 4-1n(59J 
is-task-cont 4-16(62) 
i~-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-d~ns {seq,ad) = 

3 -~ od = (vp) (is-attr-of (last (secr), p) & (is-c-ALrr.NED v is-c-UNALrr.NEDJ •p (t)) 

length (seq) = 1 -~ F 

T -• is-predec-dens(first(seq),ad) 

for:is-succ-seq{secr) 

Fe f..: is-succ-seq 4-12(41) 

The determination of default attributes is modaled acc~rding to the following 
algorithm: 
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Beginning with an identifier id declared in a block B and the set. of attribUtes 
declared for id within B, all those default attributes of B which are ap'J)licable 
to id and corn~a tible with all alr€ady known attributes of id {e. g., VARYIN"; is 
compatible with CijARACTER or BIT but not with DtCIMAL or FIXED) are added to the 
set of already known attributes. This process is iterated, until an attribute 
specification SYST;:M or the outmost block is reached. 

A default attribute of a block B is "apolicable" to id, if it is explicitly 
specified for id and compatible with all ~iready known attributes of.id, or if it 
is applicable to the identifier re~ulting from id vhen the last {rightRost) 
character is deleted. 

This orocess is terrlfinated, if a · SYSTEPI attribute specification is reached or 
the characters of id are already exhausted. 

Not contained in the collection of default attributes are the ·svstem defaults .. 
These are inserted, when th~ abstract objects for the oroper data ~ttr~butes are 
formed .. 

(69) default (ad-set,b,id) = 

b =I v (3~) (p • block-defaults([J,b,id) & is-c-SYSTE~•p(t'!) ~. def1 

T -- default (ad-set u def10 block-p (b), id) 

where: 
def1 = def-extension(ad-set,block-defaults({},b,id)) 

Ref.: block-p 4-4 (8) 

(71')} def-extension (ad-set-1, ad-set-2} = 

ad-set-1 u [ad 1 ad£ ad-set-2 ~ ~is-c-SYSTEM•ad(t) & 
{Yp) {p £ ad-set-1 ~ is-compat(o,ad))} 

{71) block-defaults(ad-set,b,id) = 

length(chld = 1 v (3p) (p • enl-defaults(b,id) & is-c-SYSTEM•p(t)) -- def 2 

T -- block-defaults(ad-set u def.,b,m~~id•(first(chl 1 ))) 

where: 
def 2 = def-extension{ad-set,expl~qe£aults(b,id)) 
chl 1 = (~chl) (id = mk-id (chl)) 

Ref.: mk-.id 4-90(]54) 

(72) is-compat(ad-1~ad-2) = 

~is-incornpat (ad-1 (t) ,ad-2 (t.)) & 
(type-attr-2(ad-1) = tvpe-att~-2(ad-2) v tyne-attr-2(ad-1) = Q v 

type-attr-2(ad-2) = Q) & 
(((is-PROP-VAR vis-BASED vis-DEFINE!>) •tyue-attr-2(ad-1) & 

...,is-O•type-at.tr-2 (ad-2)) ~ 

Ref.: 

(da-att.r-2 (ad-1) = da-attr-2 (ad-2) v da-attr-2 (ad-1) = Q v 
da-attr-2(ad-2) = Q)) 

tyne-attr-2 4-26(92) 
da-attr-2 4-32(119) 
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(73) is-incompat(x,y) ; 

is-compl (x, y) v is-compl {y, x) v x :/: y & SJ. (X) ::: s 1 (y) & 
{is-c-dimension-attribute{x) v s 2 (x) # D v s 2 (y) # D) 

-for: (is-c-at tribute v is-c-i1.imension-attribute v is-c-value-clause) (X) 

(74) is-compl(x,y) ; 

is-c-REAL•.s1 (X} & is-c-COMPLZX•s.~. {Y) v is-c-DECIMAL•s1 (X} & is-c-BINARY•s1 (y) v 
is-c-::'LOAT•s1. (X) & is-c-FIXED•ss. (y) v is-c-BIT•ss. (X) & is-c-CRARACTIP.•s1 (y) v 
is-c-AUTOMATIC(x) & (i.s-c-STATIC(y) v is-c-CONTROLLZD(y)) v is-c-STATIC(x) & 
is-c-CONTROLL:EJ (y) v is-c-DEFINED•s1 (X} & is-c-POSITION•s1 (y) v 
is-c-STREAM (x) & is-c-RBCORD (y) v is-c-INPUT (x) & 
(is-c-OUTPUT (Yl v is-c-UPilATE (Y)) v is-c-OUTPUT (X) & is-c-UPDATE (Y) v 
is-c-SEQUENTIAL(x) & is-c-CIRECT(y) v is-c-BUFFERED(x) & is-c-UNBUFFEREJ(y) v 
is-c-I NT£RNAL (x) & is-c- EXTI.HN AL (f) v is-c- file-name-attribute ( x) & 
is-c-entry-name-attribute(y) 

for: (is-c-at tribute " is-c-dimension-attribute v is-c-value-clause) {X) 

(75) expl-defaults (b,id) = 

(q I 
is-default-attr(q) & 
(3p) (is-local-to(b,p) & 

where: 

(is-c-default-option-1•p(t) & length(chl 1 ) = 1 & s 3 •p :::) q v 
is-c-default-spec•p(t) & is-in-range-of(s1 •p,id) & s 2 •p =>g))} 

chl1 = (vchl) (id = mk-id (chl)) 

Ref.: is-local-to 4-4(10) 
mk-id 4-90 (354) 

(76) is-default-attr(p) = 
(is-c-attribute v is-c-dimension-attribute v is-c-value-clause)•r(t) & 

... (3g) (g => p & is-c-value-clause•q (t)} & de f-a ttr-test {p) 

Note: Since the attributes in the value-clauses require 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) = 

,is-c-like-attrihute•p(t) & 
({is-c-AU£A v is-c-REAL v is-c-COMPLfX" is-c-DECIMAL " is-c-BINARY" 

is-c-FLOAT v is-c-FIXED " is-c-BIT v is-c-CHARACTER v 
is-c-LABEL) •s::t.•p(t) ~ is-O•s 2 •p{t}) & 

( is-c- INITIAL•s 1 • p (t) :;, is-c-CALL•s1 •s2 • !> ( t)) -• 

T 

for:(is-c-at~ribute v is-c-dimension-attribute v is-c-value-clause)•p(t) 
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(78) is-in-range-of (p,id) = 

(3~-1,n-2)(p => <J-1 => q-2 & is-c-range-spec•q-1(t) & 
(is-c-identifier•q-2 (t) & id = mk-id-1 (q-2) v is-ASTER•q-2 (t) & 

length(chl1 ) = 1 v is-COLON•s.•q-2(t) & lengtb(chl1 ) = 1 & 
is-in-letter-range-of(q•2(t),id))) 

where: 
chl, = (~cbl) (id= mk·id(chl)) 

for:(is-c-range-spec v is-c-factored-default-spec)•p(t) 

Ref.: "k-id-1 4-9•1 (353) 
mk-id 4-90 (354) 

(79) is-in-letter-range-of(obj,id) = 
isnolet 1 •s1 (obj) v isnolet 1 •s 3 (obj) v is-Z-CRAR•s1 (obj) & 1i$-Z-CHAR•s3 (obj) --

error 

id= gen 1 •s~(obj) v id= gen 1 •s3 (obj) -· T 

T -- is-in-letter-range-of(~(obj:<s1 :succ•s1 (obj)>),id) 

where: 
isnolet 1 = is-DOLLAR v is-COMM-AT v is-KOftBER-SIGN 
gen 1 = mk-id•gener.ate-2ugenerate-1 

Ref .. : mk-id 4-90 (354) 
generate- 2 2-3 ( 4) 
generate-1 2-3 (3) 
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(80) ~ucc(char) = 

is-A-CHAR {char.} R-CHAR 

is-B-CHAR (char) C-C9AR 

is-C-CHAR (char) .J-CffAR 

is-:l-CHAR (char) 3-ceAR 

is-E-CHAR (char} F-CHAR 

is-!'-CRAR (char) G-CHAR 

is-G-CHAR (char) H-CHAP. 

is-!-f-CHAR (char) I-CHAR 

is-I-CHAR (char) J-CHAR 

is-J-CHAR (char) K-CHAR 

is-K-CHAR (char) L-CHAR 

is-L-CHA'R (char) M-CHAR 

is- M-CH A~ (char) N-CHAR 

is-N-CHAR (char) 0-CHAR 

is-0-CRAR (char) P-CHAR 

is-P-CHAR (char) Q-CHAR 

is-Q-CHAR (char) R-CHAR 

is-P-CHAR (cbar) S-CHAR 

is-S-CHAR (char) T-CHAR 

is-T-CH A R (char) B-CHAR 

is-U-CHAR (char) V-CHAR 

is-V-CHAR (char) W-CHAR 

is-W-CHAR (char) X-CHAR 

is- X-CHAR (char) Y-CHAR 

is-Y-CHAR (char) Z-CHAR 

4.2.2 CO!STRUCTTON OP :lECLARATIOIS 

~ro~ the ?reliminary dP.clarations produced a~ described in the last section the 
fina 1 declarations are constructed according to tbe abstract synt.ax. This 
i~cludes testing of the attribute descriotor set of a oreliminary declaration for 
consistency, deter~ination of system default attributes and insertion of data 
attributes of the successors into the declaration of a structure. 

Many of ~he functions defined in this section dre aoplied not only to 
rl~claration~ hut also to ~araAeter descriptors and allocate it~As, which have a 
atructure similar to that of declarations. 
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(81) mk-decl(pd) = 
is-PROP-VAR•type-attr{pd} mk.-pt'op-var-decl (pil) 

is-ENTRY-CONST•t.ype-attr (pd) -- •k-entry-decl (pd) 

is-FTLE-CONST•type-attr(pd) -- mk-file-decl(pd) 

is-LABEL-CONST•type-attr(nd) -- mk-indexlist((t.p) (<p> = pd-seq(pd)) ,block-p(p)) 

is-DE!'INED•type-attr (pd) -- mk-defined-decl (pd) 

is-BASED•type-attr(pd) -- mk-based-decl(pd) 

is-FORMA'l'•type-attr (pd) -- mk-forma t- de cl (pd) 

is-GENERIC•type-attr(pd} -• mk-generic-decl(pd) 

is-ATTll•tyne-attr(pd) -­

p0(<s-env-attr:mk-env-attr(s4•((l.ad) (ad • s-attr-ds(pd) & 
is-c-ATTENTION•s 1 •ad(t))))>) 

'l' -- type-attr(pd) 

Ref.: type-attr 4-24(Bn 
mk-entry-decl 4-41 ( 166) 
mk-file-decl 4-47(187) 
mk-indexlist 4-6(20) 
pd-seq 4-31 (113) 
bl'lck-p 4-4 (8) 
mk-defined-decl 4-47(190) 
mk-based-decl 4-48(191) 
mk-format-decl 4-48(193) 
mk-generic-decl 4-50 (198) 

(82) mk-env-attr(p) = 

Note: This predicate is iaplementation defined, but satisfies the condition: 

(83) is-env-attr•mk-env-attr{n) 

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

(84) mk-prop-var-decl (pd) = 

~ 0 (<s-scope:scopP.-attr(pd)>,<s-stg-cl:stg-class-attr(~d)>, 
<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-list 4-28 (102) 
conn-oat 4-27(9~ 

(85) mk-aggr[pd,bdpl) = 

is-<>(bdpl) -- non-array-aggr(pd) 

'l' -- "(head[bdpl);<s-elem:mk-aggr(pd,tail(bdpl))>) 
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(86) non-arr.ay-aggr(pd) = 

is-STRUCT•da-attr(pd) -- struct-aggr(pd) 

T -- ~ 0 (<s-da:mk-da(pd)>,<s-dens:1ens-a~tr(pd)>,<s-init:mk-init{pd)>) 

Eef ~: da-attr 4-32(117) 
struct-aggr 4-30 (110) 
mk-da 4-31(116) 
dens-attr 4-27 (9n) 
nk-init 4-54 (215) 

There are the following 11 types of declarations~ Proper variables, 
entry-constants, file-constants, defined variables, based variables, builtin 
functions, generic entries, statement label constants,. format labels, 
?rograrnAer-narned conditions and attentions. Additionally there is another type of 
preli~inary declarations, namely successors of structures. It is the aim of this 
section, to classify all preliminary declarations into one of these 12 types and 
to exclude all those which would lead to more than one of them& 

This is performed in three steps: 

(1) For each attribute descriot~or the function type-attr-2 determines a wtype 
attribute" giving the type implied by this attribute descriptor., For 
entry-name-attributes and the file attribute, for which a decision between 
variable or constant type is not possible vithout the knowledge of other 
attributes, the null object Q is assumed as also for those attributes, 
e.g., the scope attributes, which allow no unique implication. 

(2) ~or each preliminary declaration the set of non-Q type attributes implied 
by the set of its a~tribute descriptors is inspected by the function 
type-attr-1: if there is one type attribute, this one determines the type 
of t,be declaration; if there are !l'lore than one, it is U1 error since there 
are conflicting attributes specified; if there is no one, or if an 
attribute implying the ty~e variable is specified, PROP-VAR is assumed. 
Otherwise a decision betveen entry- or file-constants is madea 

(3) Finally, by the function ty~e-attr, some additional general tests are 
performed for the consistency of attributes~ 

(87) type-attr(pd) = 

(3attr) (attr = scope-attr (pd)) & 
(is-data-type•type-att.r-1(pd) ~ (3attr) (attr = dens-attr{pd))) & 
(is-non-data-type•type-attr-1{pd) 3 

~(3ad) (ad • s-attr-ds{pd) & is-data-attr-descr(ad)l) & 
(is-non-data-type•type-attr-1(pd) , is-<>•mk-init(pd)) --

Ref.:: 

t ype-attr-1 (pd) 

sco?e-attr 4-26(93) 
dens-attr 4-27(96) 
mk-init 4-54(215) 

(88) is-dat.a-tyoe = 

is-PROP-VAR v is-DEFINED v is-BASED v is-SUCC 
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(89) is-non-dat.a-ty~e = 

is-~NTRY-CONST v is-riLE-CONST v is-GENERIC v is-LABEL-CONST v is-FORMAT v 
is-COND v is-ATTN 

(90) is-data-attr-descr (ad) = 

is-c-data-attribute•ad(t) v is-c-dimension-attribate•ad(~) v 
ad < (TASK,EVENT,PTR,AREA,STRUCT,SUCC) . 

(91) type-attr-1(pd) = 

(3ad-1,ad-2) (ad-1 • ad-set 1 & ad-2 • ad-set1 & 
(is-c-entry-na•e-attribute•ad-1(t) v is-ERTRY(ad-1)) & 
(is-c-file-name-attribute•ad-2(t) v is-PILE(ad~2))) -• 

error 

3 

(IJa t tr) 
(3ad) (ad • ad-set 1 & attr = type-attr-2(ad) & :.is-ll(attrn 

pad) (ad • ad-set 1 & is-data-attr-descr(ad)) -• PROP-VlR 

(3ad) (ad • ad-set 1 & (is-c-entry-naae-attribute•ad(t) v is-EMTRY(ad))) 

ENTRY-CORST 

(3ad) (ad • ad-set 1 & is-c-rtL~ad (t)) -• l'ILE-COIST 

T -• PROP-VAR 

where: 
ad-set 1 = s-attr-ds(pd) 
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(92} type-attr-2 (ad) = 

(is-c-storage-c lass-attribute v is-c-CONNECTEO v is-c-s ECONDA RY) •ad (t) v 

is-PARA M (ad) 

PROP-VAR 

(is-c-file-name-attribute & ~is-c-FILE}•ad(t) v is-FIL!{ad) -- ~ILE-CONST 

is-c-defined-attribute•ad(t) -• DEFINE' 

is-c-based-attribute•ad(t} --BASED 

is-c-BUILTIN•ad(t) v is-BUILTIN(ad) -• BUILTIN 

is-c-generic-attribute•ad{t) -- r,ENERIC 

is-LABEL(ad) -• LABEL-CONST 

is-?ORMAT(ad) -- :oRMAT 

is-COND(ad) -• COND 

is-SUCC(ad) SUCC 

is-c-attent.ion-attribute•ad(t) -• ATTH 

T -- a 

!~4~Ll-2£2R~-£2nn~£1!g!~2,_g~~ii!_and-§12£!i!~l!!! 

Principally in the sa•e vay as the type of a preli•inarr declaration, the scope 
(for all declarations), the density (for all data type declarations} and the 
storage class (for proper variable declarations) are determined. This is 
performed by the functions scope-attr, de"s-attr, stq-cl-attr. 

The connected option may for non controlled paraaeters which are major 
st.ructures, be specified. 

(93) scope-attr (pd) = 

PARA~ • s-attr-ds(pd) -• PARAft 

3 

(t.attr) 
(3ad) (attr = scope-attr-1(ad) & ~is-ll(attr) & ad • s-attr-ds(pd)) 

is-~ILE-CONST•type-attr-1(pd) -• EXT 

T _...,. INT 

Ref.: type-attr-1 4-25(91) 
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is-c-TNTERNAL•ad(t) INT 

is-c-:SXTERNAL•ad (t) .EX'T' 

is-c-AUTOM"ATIC•ad (t) v is-c-defined-attribi.lte•ad (t) v 
is-c-hased-a ttribute•ad. ( t} v is-c-generic-a ttribute•ad (t} v is-PA~ AI! {ad) v 
is-LABEt{ad} v is-ENTRY(ad) v is-SUCC(ad) v is-FOR!1AT•ad(t) 

INT 

is-c-BUILTINoad (t) v is-BUILTTN (ad) v Is~COND (ad) -:- EXT 

T -- Q 

(95) conn-opt(pd) ; 

, (3ad) (ad e s-attr-ds (nd) & i~-c-CONNECTED) -• ll 

PARAM < s-attr-ds(pd) & STRUCT E s-attr-ds(pd) & SUCC • s-attr-ds{pd) & 
,is-CTL•stg-cl-attr-1(~d) 

* 

(96) dens-attr(pd) ; 

3 -• (uattr) (is-dens-attr (attr,pd)) 

(3ad) (is-c-string-attribute•ad (t) & ad • s~attr-cis (pd)) -• U!IAL 

'T" -- AL 

(97) i><-dens-attr (attr,pd) ; 

(3ad) (ad e s-attr-ds (pd) & is-c..:ALIGNED•ad (t)) · -:. attr = AL 

(3ad) (ad • s-attr-ds (pd) & is-c-UN!LIGKED•ad (t)) -· attr = tJKAL 

T -- F 

(98) stg-class-attr(pd) ; 

is-PAR AM•scope-attr (pd) " is-CTL•stg-cl-attr-1 (pd) v is-!!•stg-cl-attr-1 (pd) --

stg-cl-attr-1(pd) 

(99) · stg-cl-att.r-1 (pd) = 

3 -• (L.attr) (is-stg-cl-attr (attr,pd)) 

is-!NT•scope-attr(pd) AUTO 

is-EXT•scope-a_tt.r (pd) STATIC 

is-PARAM•scope-attr{pd) -- Q 

(100) is-stg-cl-attr(attr,pd) = 
(3ad) (attr = stg-cl-at.tr-2 (ad) & ,is-Q (attr) & ad • s-attr-ds (od)) 
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(1"1} stg-cl-attr-2(ad} = 

is-c-STATIC•ad{t) -• STATIC 

is-c-CONT!WLL!:;)•~d (t) -- CTL 

The dimension attribute of a nreliminary declaration is translated into a list of 
objects re~resenting the hound p~irs of each dimension. 

dim4 

LIST .env-tran~-bdp(pd,sn•s 2 •dim-p(pd}) 
n=-t 

vhPre: 
dim~ = -'(~is-Q•dim-p (pd} -· slength•sa• (dim-p (pd}} (t}, 
\T -- 0} 

(103) dh-p (pd} = 

3 (Lad) (ad • s-attr-ds(pd} & is-c-d[mension-attribute•ad(t}} 

T Q 

(104) env-t.ran.s-bdp(pd,p} = 

~ 0 (<s-1.hd:env-trans-lbd(~d,p)>,<s-ubd:ub~>) 

where: 
ub 1 = (i5-AST:CR•o{t) -• *, 

T -• mk-refer-exor(pd,s 2 •p)) 

for: is-c-hound-pair •? (t) 

(105} env-trans-lbd(pd,n} = 

is-AST!:R•p(t.) -- * 

for:is-c-bound-pair•p(t) 

Ref.: mk-const 4-87 (341) 
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(106) mk-refer-expr (pd,p) = 

is-PARAM•scope-attr(pd) & ,is-CTL•stg-class-attr(pd) & 
,i$-sg-intg-const(ex~) 

error 

where: 
ex 1 = env-trans-expr(pd-block-p(pd)~s1 •p) 
ref 1 = (is-BASED•type-attr•prel-decl(head1 ) & mlt-id~1 (head1 ) = head(idl1 ) -­

tail (idl1 )) 

head1 = head•pd-seq(pd) 
idl1 = s-id-list•decl-ref (pd-bloclt-p(pdl,s3 •sa•P) 

for:is-c-refer-expression•p(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 (326) 

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

(107) pd-block-p(pd) = 

is-prel-decl(pd) -- s-block-p(od) 

T -- block-p•s-p(od) 

Ref.: is-prel-decl 4-10 (32) 
block-p 4-4(8) 

Note: Since by the like attribute e~pressions •ay be translated in another block 
environment than that of their occurrence, the block pointer is needed as 
an argument for env-trans-bdp. This is tbe s-block-p component for 
preliminary declarations·and the block deterained by the descriptor itself 
for preliminary descriptors or allocate iteas. 

(108) is-Bg-intg-const • 

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

{<s-v:is-intg-val>, 
<s-da: {<s-mode:is-REAL>, 

<s-base:is-DEC>, 
<s-scale:is-PIX>, 
<s-prec:is-intg-val>)>) 

Ref.: is-intg-val 5-18(166) 

!~~~~~!-~~Y£tgr~U~£1~£~!iQn2 

TR 25.097 

30 June 196q 

The structure data attributes are constructed fro• 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 them. The successors of a 
preliminary declaration are deter~ined by applying the inverse functinn of 
prel-decl, going to the succeSsors and ap~lying prel-decl again. The analogous 
way is valid for paramet.er descriptors an~ allocate items. 

(11 0) struct-aggr (od) = 

lg, 
LIST mk-succ•elem(n,succ-list(pd)) 
n•1 

where: 
lg1 = lengt.b•succ-list(pd) 

(111) mk-succ(pd) = 

is-SUCC•type-att.r(pd) 

~ 0 (<s-qual:last•s-id-list(pd)>,<s-aggr:Mk-aggr(pd,bdp-list(pd))>) 

Ref.: t.ype-attr 4-24(87) 
mk-aggr 4-23 (85) 
bdp-list 4-28(102) 

{112) succ-list(pd) = 

is-prel-decl (pd) 

l<h 

lg, 

LIST prel-decl(ps1 "<elem(n,succ-p-list•last(ps1 ))>) 
n= 1 

T -~ LIST ~rel-descr•elem(n,descr-succ-p-list•s-p(pd)) 
n=-1 

where: 
ps 1 = pd-secr (pd) 
lg~ = length•succ-p-list•last(ps1 ) 

lg 2 = lengt.h•descr-succ-!;>-list•s-p{pd) 

Ref.: is-Prel-decl 4-10(32) 
prei-decl 4-9(30) 
prel-descr 4-57(226) 
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(113) pd-seq(nd) = 

(Lseq} (is~succ-seq{seq) & ~s-decl~cont•head{seq) & od = prel~d~cljseg)} 

Ref .. : is-succ-sea 4-12 (41}· 
is-dP.cl-cont 4-11 ( 3 6) 
prel-decl 4-9(30) 

Not.e: This function may be considered as the in·verse funcfion'·Of prel-dect, 
yielding the successor sequence helongiil9 t_o a ·preliminar( declaration. 

(114) succ-n-list(~ = 

collect([g 1 is-succ-of(p,g)}) 

Ref.: is-succ-of 4-12(42) 

( 11 5) descr-succ-p-list {p) = 

collect({q ·1 is-descr-succ-of(~~q)}) 

Ref.: is-descr-succ-of 4-58(232) 

~~£~~~2-~!~2~ifi£siiQll_Qf_g~ts-~llrihY!~2 

The scalar data attributes of a variable declaration are comoiled by the 
function tr~k-da. Thi.s function is defined by· c·ase distinction ··aCcording to the 
following classes of data attribut.es: arithmetic~ string, picture.~ area, label, 
entry, file, task, event, pointer, offset. 

This classification is performed by th~ functiri~ da-att~, whi6h is ·defined 
principally in the same way as the function type-attr. It yields elementary 
ohjects denoting the individual classes of data attributes. 

(116) mk-da(pd) = 

is-ARTT~M•da-attr(pd) acithm-da (pd) 

is-STPING•da-at~r{pd) string-da (!>d) 

is-PIC•da-attr(od) -· nic-da(~d) 

is-AR:!Jl.•da-attr (Pd) -- area-da (od) 

label-da (pd) 

is-ENTFY•da-attr{~d} entry-da (pd) 

is-O?rs:T•da-at~r(pd) -- offset-da(od) 

'1' -- o.a-attr(pil) 

arithm-da 4-33(123) 
string-da 4-35 ( 139) 
nic-ila 4-37(146) 
area-da 4-41(161) 
labe1-da 4-41 (164) 
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(117) da-att.r(nd) = 

({~ad) (ad t s-d~tr-ds{od) 4 i~-c-COMrLEX•~1 •ad(t)) ~ is-~RITHM•1a-attr-1(nd) v 
is-PIC•da-at,+r-1 (pd)) & 

{ (is-STRUCT•da-dt:tr-1 (nd) v io:;-PAJ-'M•scope-attr(pd) & 
,i~~~TL•~tg-class-attr(od)) ~ i~-<>•mk-init(~d)) 

Ja-attr-1 (pd) 

Ref.: scnoe-attr 4-26{9.3) 
Rtg-claRs-attr 4-27{98) 
mk-init 4-54(215) 

NntP: The attribute COMPLEX does not necessarily imply arithmetic, it may also be 
given to a oicture declaration. 

(118) da-a+tr-1 (pd) = 

1 

(t..att.r) 
(Jad) (att.r = da-attr-2 (ad) & ~is-Q (attr) & ad • s-attr-ds (Pd)) 

(119) da-attr-2(ad) = 

is-STRUCT{ad} -- STRUCT 

is-e-a rit.hmetic-attribute•ad (t) & .,is-c-COMPL!X•s1 •ad (t) -• ARITH!'f 

is-c-string-a~tribute•ad{t} v iR-c-VARY!NG•ad(t) ·-STRING 

is-c-ricture-at.tribute•ad (t) -- PTC 

is-c-area-attrihute•ad(t) v is-AP~A(ad) -- AF~A 

is-c-label-attt'ibute•ad (t.) -- LAR:.L 

is-c-entry-na~e-attribute•ad(t) -- ~NTRY 

is-c-:"'IL"Z•ad (t.) -- '='J.L:: 

is-c-1'ASK•ad (+.) v is-TASK {ad) -- TASK 

ZV~N'J' 

is-c-PO!NT:R•art (t.) v is-PTR (a·'l) PTF 

is-c-offset.-att.ribute•ad (t) -- O:'"FSET 

T -- Q 

(12il) entry-da (nd) = 

~ 0 (<s-descr-list:mk-dAscr-list-1(p1)>,<s-ret-type:mk-ret-trpe-1 (nd)>, 
<s-reducible:nk-red(pd)>) 

Ref.: ok-descr-list-1 4-42(16q) 
mk-~et-tyD~-1 4-45(183) 
nk-rP<l 4-46 (1%) 
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(121) offset-da(pd) : 

is-O•s 2 •off-p 1 (t) --OFFSET 

T -- JJo (<s-area: env-tran·s-ref (s-bloc.k-p (pd) , s 2 •s 2 •off-p1 ) >) 

vhere: 
off-p• : offset-attr-p(pd) 

Ref,.: env-trans-ref 4-83(324) 

(122) off~et-attr-p(pd) : 

(vad) (ad • s-attr-ds(pd) & is-c-offset-attribute•ad(t)) 

~~£~~~~-Arithm~ti£_da!~-~t!ri2~!~2 

This section defines the construction of scalar arithmetic data attributes froe 
the attribute descriptor set of a ~reli•inary declaration. This includes testing 
of the arithmetic data attributes for consistency and insertion of system default 
attributes. If no arithmetic data attriJ;>utes are specified_ at all, the default 
attributes depend on the first-letter of the declared identifier. 

The default. precision and the default scale factor are either taken from a 
value clause of~ the attribute descriptor set with matching mode, base and scale or 
tbe implementation defined values are inserted. 

(123) arithm-da (pd) : 

p0 (<s-aode :ari thlfl-mode (pd) >, <s-base :·aritha-base (pd) >, 
<s-scale:aritha-scale(pd)>,<s-prec:aritbm-prec(pd)>, 
<s-scale-f:arithm-scale-f(pd)>) 

(124) ar ithm-mode (pd) : 

1(3ad) (ad • s-attr-ds(pd) & is-c-CO~PLEX•s.•ad(t)) --REAL 

1(3ad) (ad • s-attr-ds(?d) & is-c-Rl!AL•s.•ad (t)) -- CPLX 

(125) arithm-base (pd) : 

~(3ad) (ad • s-attr-ds(?d) & is-c-BINARY•s.•ad(t)) & is-dec-flt-default(pd) --

DEC 

1(3ad) (ad • s-attr-ds(pd) & is-c-DECIMAL•s,•ad(t)) --BIN 

(126) arithm-scale(pd) : 

1 (3ad) (ad • s-attr-ds (pd) & is-c-FIXED•s• •ad (t)) & is-O•s 3 •prec-p (?d) & 
is-dec-flt-default(pd) 

?LT 

,(3ad) (ad • s-attr-ds(pd) & is-c-FLOAT•s.•ad(t)) --FIX 
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(127) arithm-prec(pd) = 

3 const-val (s 2 • { {t.p) (is-Jef-prec (p, pd)))) 

T def-prec-1 ( ai"ith m- base ( pd) , ar i thm-sca le (pd) ) 

Ref.: const-val 4-89(347) 

(128) prec-F(Pd) = 

s 2 • ( (Vad) (ad E s-attr-ds (pd) & is-c-arithmetic-attribute•ad {t-) & 
-,is-.0 •sa •ad (t)) ) 

T -• Q 

(129) is-def-prec (p, pd) = 

3 

p = s,•! (t.q) 
(3ad,n) (ad E s-attr-ds(pd} & is-c-value-clause•~d(t) & 

is-c-precision-spec•sn•s3 •ad(t) & sn•s 3 •ad => q & 
is-c-arit.hmetic-attribute•q (t) & ·-d~-Q•s 2 •r: {t) & 
is-data-matching.(sn•s 3 •ad,pd))) 

T -- F 

(130) is-data-matching(p,pd} 

(3q) (p => q & is-c-COMPLEX•s 1 ••J (t)) .:J 

TR 25.097 

c-mode(pd) = s 1 •((l>g) (o => q & (is-c-COMPLEX v is-c-REAL)•s 1 •a(t))) (t) ·~ 
c-base(pd) = s1.•({Vq) (? -=> q & (is-c-DECIMAL.., is-c-BINARY)•s 1 "q(t))) {t} & 
c-scale(pd) = s 1 • ( (Vg) (p => q & (is-c-PLOAT " is-c-FIXED) es.1.•q (t))) (t) 

for:is-c-precision-spec•p{t) 

(131) c-mode(pd) = 

(l.x) (is-c-RIAL {X)) 

T -~ (vx) (is-c-COMPLIX (<)) 

(132) c-base(pd) • 

is-DEC•arithrn-base(pd) (l.x) {is-c-DECIMAL (x)) 

T -~ (l.x) (is-c-BINARY (X)) 

(133) c-scale(pd) = 

is-rLT•arithm-scale{pd) (vX) (is-c-ELOAT (x)) 

T -~ (l.X) (is-c-FIXED (X)) 
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(134) arithm-scale-f(pd) = 

3 -- const-val (s 2 •s3 • ( {IJp) (is-def-prec (p,. pd) & .... ls-O•s2 es 3 •p(t)) J) 

is-PLT•arithm-scale(pd) -- 0' 

T -- I) 

Ref.: const-val 4-89(347) 

(135) def-prec-1 (base, scale) = 

Note: This function yields four iaple•entation defined integer values. 

(136) is-dec-flt-default (pdJ " 

(3ad) (ad • s-attr-ds (pd) & is-c-arithaeUc-attribute•ad (t)) v 
is-O•s-ld-list (pd) v .... is-i-to-n•first-letter•last•s-id-list (pd) 

(137) first-letter (id) = 

head ( (uchl) (id = mk-id (chl) J J 

Ref.: "k-id 4-90 (354) 

(138) is-i-to-n (eh) = 

eh < (I-CHAR,J-CHAR,K-CRAR,L-CHAR,M-CHAR,N-CHARJ 

~~~~-~~rigg_[~_sl!~ibu!~§ 

Similarly as the scalar arithmetic data attributes, the scalar string data 
attributes are constructed in this section. The default string length is coapiled 
from a value clau~e of the attribute descriptor set with matching string-base or 
if no value clause is applicable the length 1 is inserted. 

(139) string-da (pd) = 

"o(<s-base:string-base(pd)>,<s-length:string-length(pdJ>, 
<s-varying:varying-attr(pd)>) 

(140) string-base (pd) = 

(3ad) (is-string-attr-p(ad,pd) & is-c-BIT•s,•ad(t) J & 
(3ad) (is-string-at tr-p (ad, pd) & is-c-CRARACTER •s, •ad (t)) 

error 

(3ad) (is-string-attr-p(ad,pd) & is-c-CHARACTER•s,oad{t)) -- CHAR 

T -- BIT 

(141) is-string-attr-p (ad, pdJ = 

ad E s-attr-ds {pd) & is-c-st.ring-attribute•ad (t) 
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(142) st.ring-length (pd) 

mk-refer-expr {pd,s 2 •s 2 • ((Gad) (is-string-attr-p (ad, pd} & -.is-Q•s 2 •s2 •ad (t)))) 

3 

mk-refer-expr (pd-block-p (pd) , (vp) (is-def-string-length (P, pd) & ~is-Q •o (t) ) ) 

T mk-const(<1-CHAR>) 

Ref.: mk-refer-expr 4-29(106) 
pd-block-p 4-29(107) 
mk-const 4-67(341) 

Not.e: <1-CHAR> satisfies the predicate is-c-integer. 

(14l) is-def-string-length(p,pd) • 

(144) 

3 

!' s2•s2•((l..q) 
{3ad,n) (ad E s-attr-ds(pd) & is-c-value•clause•ad(t) & q = Sn•s3 •ad & 

is-c-string-attribute•q {t) & is-string-matching (g,pd)}) 

is-string-rnatching{p,pd) = 
is-CHAR•string-ba~P.(pd) & is-c-CHARACTER•s1 •g(t) v is-BIT•string-base(pd) & 
is-c-BIT•s1•a(t) 

test 1 

vhere: 
test 1 = (is-Q•s2•s 2 •s2 •~{t) -- T) 

for:is-c-string-attribute•p(t) 

(145) varying-att.r (pd) = 

(3ad) (ad • s-a ttr-ds (pd) & is-c-VARYING•ad (t.)) -- VAB 

T -- Q 

This section defines the translation ·Of a picture specification 
(is-c-nicture-specification) together with its mode into a data attribute 
satisfying the predicate is-pie. ?or picture specifications which turn out to be 
of st~rling or character ty~e, the mode sP.rves for checking purposes only. The 
translation is erroneous whenever it is impossible to map the picture 
soecification and the mode irto a data attribute satisfying is-pie. However, the 
existence of the tranlsation is only a necessary prerequisite for a picture 
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specification which also has an interpretation, i.e. which is a proper picture 
attribute. 

c-!'lic-spec 

oic 

pcl 

el 

sf,i,j,k,n 

scf 

mode 

list 

(146) pic-da (pd) = 

is-c-picture-specification 

is-c-picture-string v 
is-0 

is-c-picture-character-list 

is-c-pict~re-character 

is-intg-val v is-Q 

is-CPLX v is-REAL 

is-list v is-o 

pic_ture specification 

picture specification without 
sea ling factor 

list of picture characters 

picutre chara-cter vhich actually 
may .be composed of tvo characters 

scaling facto-r, in .. t,.egers 

scaling factor in list for• 

complex or real mode 

list 

trans-pic(sa•({Uad) (ad.; s-attr-ds(~d) & 
is-c-oicture-attribute•ad (t))) (t) , 0 ic-mode(pd)) 

(147) pie-mode (pd) = 

, (Jad) (ad • s-attr-ds (pd) & is-c-CO"PLEX•s• •ad (t)) -- 0 

is-O•~rec-p(pd) -• CPLX 

Ref.: prec-p 4-34 (128) 

(148) trans-pic (c-pic-spec,mode) = 

where: 
tp1 = 
trans-pic-1(expand-pic-spec•elem(2,c-pic-spec),scale-f•elem(3,c~pic-spec),mode) 

Ref.: is-oic 5-7 (66) 
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(149) expaod-pic-spec (pie) = 

is-Q (pie) -- <> 

T'ep1 

T -- { LIST elem (2, pie)) -expand-pie-spee•elem (3, pie) 
n.1 

where: 
rep1 = {is-n•elem(1,pic) -• 1, 

T const-val•elem 2 •elem(1,pic)) 

Ref.: eonst.-val 4-89(347) 

T9 25.097 

30 June 1969 

Note: The effect of iteration factors Is the· reason for the few constraints on 
picture specifi·cations as given by the concrete syntax. !or instance, a 
picture specification '(0) G (0) A (4) 9 1 is treated as a correct decimal 
picture specification after expansion of iteration factors. 

(150) seale-f{scf) = 

is-Q {sef) a 

T -- sgn•elea(3,scf) • const-val•ele11.(4,scf) 

Ref.: sgn 4-89 (350) 
const-val 4-89(347) 

{151) trans-pie-1 (pcl,sf,mode) = 

{A-CHAR • elem-set {pel) v X-CHAR • elem-set (pel)) & is-0 {sf) & is-0 {mode) -­

~o{<s-field:pcl>) 

T -- ~(trans-pic-2(pcl,sf} ;<s-mode:mode>,<s-scale-f:sf>) 

Not.e: Potential character pictures are treated by the first alternative .. 

(152) elem-set {list) = 

(el 1 ~i.s-0 {el) & {3n) {el = elem {n,list)) 1 

(153) pos-el {el,Ust) = 

el • elem-set(list) -- (L.n) (el = elem(n,list)) 

T -- Q 

(154) trans-pic-2(pel,sf) 

is-G-CHAH•head {pcl) trans-sterling-pic•tail(pcl) 

M-CHARt elem-set{pcl) -- trans-num-pic(pcl,sf) 

Note: Potential st.er.ling pictures are treated by the first alternative. The 
occurrence of the character M in another ~icture than a poten~ial sterling 
picture is an error .. 
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(155) trans-sterling-pic (pcl} • 

~0 c<s-mt-f"ield: trans-pcl (pCl) >, <s-stat-part-erid: e'iee-,.• m- Pos'(pciJ .. :.. ,,.., 
<s-pound-end:elem 2 •m-pos(pcl) - 2>,<s-shill-end:elem3•~-pos(pcl) - 3>, 
<s-mt-unit:pos-v(pcl,.U)>) · · - · 

(156) pos-v (pcl,o} • 

is-Q•pos-el(V-CHAR,pcl} -• Q 

T -• pos-el(V-CRAR,pCl} - n 

(1S7) m-pos (pcl} • 

{Lolist) 
(3i,j,k) (list= <i,j,k> & i < j < k & .... 

elem-set (list) = {n 1 ·is-~-Cl!AR•elem (n, pcl}}} 

Note: A potential sterling picture must contain exactly three Characteis '!,. 
otherwise it is erroneous. 

(158) trans-num-pic (pcl,sf) = 

is-11 (pos,) -• ~ 0 (<s-mt-field: trans-pcl (pcl} >., <s-:mt-unit: pos-,v (pcl, 1} >} 

is-Q (sf} --

~ 0 (<s-mt-field:trans-pcl(pc11)>,<s-mt-unit:pos-v(pcl,1)>, 
<s-exp-field :trans-pcl (pcl.a) >,. <s-exp-sep:_eXJ?s.>) 

where: 
?S• • (Lon) (n = pos-el(K-CHAR,pcl} v n = pos-el(E-Cl!AR,pcl)) 

pos,.--i 

pc1 1 LIST elem(n,pcl) 
n~1 

length {pcl) 

pc 1 2 = LIST elem (n, pcl} 
n .. pos"+1 

exp~ (is-E-CHAR•elem(pos~,pcl) -- E-CRAR, 
T ll) 

Note: A scaling factor with a floating point picture is err·oneous.· 

(159) trans-pcl (pcl) = 

length (pcl) 
CONC trans-pic-el•elem (n, pcl} 
n=1 
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(160) trans-pic-el (el) ~ 

is-S-CHAR (el) 

is-H-CHAR (el) 

is-P-CHAR (el) 

<SIGN> 

<S-CHAR> 

<D-CHAR> 

is-M-CHAR(el) v is-V-CHAR(el) -- <> 

T -- <el"> 

TR 25.097 

30 June 1969 

Note: The mapping of the character M into the empty list requires the preceding 
test. made in trans-pic-2. 

~~£~l~i_!~S-a11tihY!~ 

The area attribute is translated nearly in the same vay as the string 
attributes. If no area size is soecified and also no value-clause leads to an 
area size, t.he im~lementation defined value DEF-SIZE is assumed. 

(161) area-da (Pd) ~ 

3 

~o(<s-size:mk-refer-expr(pd-block-p(pd), 
s 2 •s 2 • ((Load) (is-decl-area-attr (ad, "d))))>) 

3 ~ 0 (<s-size:.k-refer-expr (nd, (l..p) (is-def-area-size (p, pd) & ~is-U•p (t)) )>) 

T ~ 0 (<s-size:mk-const(PEF-SIZE)>) 

Ref.: mk- refer-expr 4-29 (1 06) 
pd-blocx-p 4-29(107) 
mk-const 4-87(341) 

Note: DEF-SIZE is an implementation defined object satisfying the predicate 
is-c-integer. 

(162) is-decl-area-attr(ad,pd) ~ 

ad t s-attr-ds(pd) & is-c-area-attribute•ad(t) & ~is-n•s2•s2 •ad{t) 

(163) is-def-area-size(p,pd) ~ 

p = s2•s2 • ( (t,q) 
{3ad,n} (ad t s-attr-ds (?d) & is-c-value-clause•ad{t) & g = sn•s 3 •a1 & 

is-c-area-attribute•g(t) & test 1 )) 

T -• F 

where: 
test 1 
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~~£~£~1Q_~~~g1_ftil£ib~lg 

( 164) 

( 16 5) 

If a lahel variable is deCLared' withOut -a r~strictlng label const~nt list, or 
if it is a ~arameter. descriptor, the corresponding data attriPute in the abstract 
prograM is just the elementary object LABEL. Otherwise, the restricting label 
co~stant list is inserted. 

label-da (pd) = 

(3ad) (is-label-attr-p(ad,pd) & is-!l•s 2 •ad(tf) v is-ll•s-block~p(pd) --LABEL 

sle"gth •label, (t) 
T -- ~o(<s-label-list: LIST mk-id-ref(sn•labl1 )>) 

n=1 

where: 
lab11 = s 2 •s 2 • ((load) (is-label-attr-p (ad, pd))) 

Ref.: mk-id-ref 4-6 (19) 

is-label-attr-p(ad,pd} = 
ad ~ s-attr-ds(pd) & is-c-lahel-attribute•ad(t) 

!~£~~~11-~nt£y_~ect~I~tiQn 

(166) 

Analogously as by the function prel-d.ecl-set-1 (b) all level-o_ne preli•inary 
declarations belonging to the scope Of the block pointed to by b are Collected, in 
section 4.2.3 by the function prel-descr-list(p) all level-one preliainary 
descriptors belonging to the entry attribute (or allocate statement) .Pointed to by 
p are collected. These preliminary descriptors have a very similar form to the 
preliminary declarations, so that they are handled by most of. the fu_nctions 
defined in sec~ion 4.2.2 as wellQ 

The translation of an entry declaration mainly consist-s· Of describ.frig 'the 
parameter aescriptors 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 ent.ry name are derived. r-n all cases 
objects similarly to J)reliminary declarations are constructed as a _basis for the 
translation-. 

The body name component of an entry declaration 'is the abstract representation 
of the first entry name of the procedure for which the entry is d,eclaFed.. It 
serves as a connection to the body to ~hich the entry belon9s. 

mk-entry-decl(pd) = 

~ 0 (<s-scope:scope-attr(pd}>,<s-descr-list:mk-descr-list{pd)>, 
<s-ret-type:mk-ret-type(pd)>,<s-body:mk-body-name(pd)>, 
<s-reducible:mk-red(pd)>) 

Ref,.: scope-attr 4-26(q3) 
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(167) mk-descr-list(pd) • 

is-EXT•scope-attr(pd) & s-block-p(pd) • I v is-data-type•type-attr(pd) -• 

"k-descr-list-1(pd) 

T -• Mk-descr-list-2(pd) 

Ref.: scope-attr 4-26(93) 
is-data-type 4-24(88) 
tyne-attr 4-24(8n 

(168) mk-descr-list-1 (pd) • 

len3th (pl"el1 ) 

T -• LIST mk-descr-1•elem(n,prel 1 ) 

"="' 

where: 
pre1 1 = prel-de~cr-list•entry-attr-p(pd) 

Ref .. : prel-descr-list 4-56(222) 

(169) entry-attr-p (pd) • 

(!>ad) (ad • s-at.tr-ds (pd) & is-c-ENTRY•s 1 •ad (t)) 

(170) mk-descr-1 (pd) • 

is-•(nd) -- * 
T -- mk-de~cr(Q,~d) 

(171) mk-descr-list-2 (pd) • 

~(3ad) (ad E s-attr-ds(pd) & is-c-!NTRY•s~•ad(t) & ~is-O•s 2 •ad(t)) -• 

slen9th (ptu·1} 

LIST mk-descr (sn•nar., *) 
n-1 

'$langth (paT"1) 

where: 
ent 1 

par1 

Ref.: 

LIST mk-desCr(sn•oar 1 ,elem(n,prel-descr-list(ent1 ))) 
n• 1 

entrv-a ttr-p (pd) 
= s 2 •ak-par-p•ent~y-p(~d) 

prel-descr-list 4-56(222) 
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(172) mk-descr(p,pd) = 

is-* (Pd) mk-descr (R, prel-decl (p)) 

"o(<s-stg-cl:stg-class-attr(pd)>,<s-aggr:mk-descr-aggr(pd,bdp-list(pd))>, 
<s-connected:conn-opt(pd}>) 

for:is-Q{p) v is-c-identifier•p(t) 

Ref.: nrel-decl 4-9(30) 
stg-class-attr 4-27(98) 
bdo-list 4-28 (102) 
conn-opt 4-27 (95) 

(173) entry-p (od) = 

(up) (is-entry-cont (p) & pd = orel-decl (p)) 

Ref.: is-entry-cont 4-11(40) 
nrel-decl 4-9 (30) 

3 s 4 • ( (Uq) (is-c-procedure•q (t) & s 2 •q => p)) 

T s 3 • ( {Uq) (is-c-entry•q (t) ..t st.•q => p)) 

(175) mk-descr-aggr(pd,bdpl) = 

is-<>(bdpl) -- Mk-descr-non-array(pd) 

T 

" 0 (<s-lbd:descr-ext(od,s-lbd•head(bdpl))>, 
<s-ubd:descr-ext(pd,s-ubd•head(bdpl))>, 
<s-elem:mk-descr-aggr(pd,tail(bdol))>) 

(176) descr-ext(pd,expr) = 
is-*(expr) v is-Q•s-p(pd) & is-CTL•stg-class-attr(pd) & 
~is-sg-intg-const{expr) 

* 
is-sg-intg-con~t (expr) -- sgn•s-opr (expr) • sel1 (expr) 

where: 
sel 1 = {~is-Q•s-opr{expr) -- s-v•s-op, 

T -- s-v) 

for:is-expr(expr) 

Ref.: stg-class-attr 4-27(98) 
is-sg-intg-const 4-29(10~) 
sgn 4-89 (35n) 
is-expr 5-17(151) 
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Note: Since the ext.~nt.s are co11put:ed by functions valid only for non entry 
variables a special test for the necessary restrictions is to be made. 

{177) mk-descr-non-array (pd) = 

1en'3tt, •.spec.-list(pd) 
is-STRUCT•da-attr(pd) -• LIST ~ 0 (<s-aggr:mk-descr-aggr(pd1 ,bdp-list(pd 1 ))>) 

T -- mk-descr-scalar(pd} 

where: 
pd 1 = elem{n,succ-list(pd)) 

Ref.: da-attr 4-32 (117) 
bdn-list 4-28(102) 
succ-list 4-JO (112) 

n•< 

(178) mk-descr-scalar (pd) = 

~o(<s-da:mk-descr-da(pd)>,<s-dens:dens-attr(pd)>) 

Ref.: dens-attr 4-27(96) 

( 179) •k-descr-da (pd) = 

is-sTRING(da1 ) -· descr-string-da(pd) 

is-AREA(da 1 ) -• descr-area-da(pd) 

is-LABEL(da1 ) -- LABEL 

is-O!'FSET (da1 ) & is-!l•s-p (pd) & 
(3p) (is-c-reference•p (t) & offset-attr-n (pd) => p & 

bl1 = s-block-p•decl-ref(bl 1 ,p)) -· 

O~!S::!T 

T -- mk-da(pd) 

where: 
bl 1 = s-block-p(pd) 
da 1 = da-attr (pd) 

Ref.: offset-attr-p 4-33(122) 
decl-ref 4-84(326) 
mk-da 4-31(116) 
da-attr 4-32(117) 

Note: A reference to an area of an offset returns attribute of an entry point is 
not overtaken to the entry declaration with missing returns attribute, vhen 
the area is not declared in the outer block. 
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(180) descr-string-da(pd) = 

~(str 1 ;<s-length:descr-ext(pd,s-lengtb(str1 ))>) 

where: 
str1 = string-da(pd} 

Fef.: string-da ~- 35 ( 139) 

(181) descr-area-da(pd) = 

~o{<s-size:descr-ext(pd,s-size•area-da(pd))>) 

Ref.: area-da 4-40(161) 

(182) ml<-ret-type (pd) = 

is-EXTERNAL•scope-attr(pd) & s-block-p(pd) # I v is-PROP-VAR•type-attr(pd) -­

mk-ret-type-1 (pd) 

~ (3ad) (ad • s-attr-ds (pd) & is-c-R:!lTURNS•s1 •ad (t)) -­

s-ret-type•(mk-id-1(entry-p(pd)))•s-entry-pt•(mk-body-naoe(pd))•mk-body-pt• 
s-block-p (pd) 

T 

Ref.: 

mk-ret-type-2(pd) 

scope-attr 4-26(93) 
tyoe-attr 4-24(87) 
mk-id-1 4-90 (353) 
mk-body-pt 4-5 (15) 

(183) mk-ret-type-1 (pd) = 

~ (3ad) (ad < s-a ttr-ds (pd) & is-c-RETURNS•s1 •ad (t)) -- mk-descr-scalar (pd 1 ) 

T -- Mk-ret-type-2(pd) 

where: 
pd.1. 

Ref.: 

~(pd;<s-attr-ds:default({},s-block-p(pd),def-name•last•s-id-list(od)}>) 

default ~-1 9 (69) 
def-name 4-10(34) 
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{ 1 A 4) mk-ret-type-2(pd} = 

is-ENTRY•da-attr{pd 1 ) & 
-.{:'fad) {ad f. s-attr-ds(~:i 1 ) ,~ is-c-returns-attrihute•ad(t)) 

T -• ,'iescr 1 

where: 
pd1. iJ(J:ld: 

<s-attr-ds:{a~ 1 is-PARA~(ad) v 

(Jn) (--is-Q•ad {t) & ad = sn•s 3 •retl. {t))} >) 
ret 1 = (Vad} (ad t: s-attr-ds (pd) & is-c-returns-attributeoad {t)) 
descr 1 = ~k-descr-scalar(pd 1 ) 
descr 2 = ~ 0 (<s-da:ar 1 >,<s-den~:AL>} 
ar 1 = iJo(<~-moae:REAL>,<s-base:J~C>,<s-scalB:FLT>,<s-orec:DEF-PREC-DEC>) 

Ref.: da-attr 4-.12{117) 

Note: ~~~-PREC-)~C is an implementation defined integer value~ 

(1 ~S) mk-body-name (pd) = 

{1%) 

is-?XT•scope-attr(pd} ~ s-block-p(pd) # ! --a 

whe-re: 
/?!nt 1 = (VP) (is-entry-con"': (9) ~ od 

Kef~: scope-attr 4-26(93) 
rnk-i<l-1 4-90 (353) 
nroc-p 4-4 (12) 
is-entry-cent ~-11{40) 
nrel-decl 4-9{30) 

mk-red(nd) = 

prel-decl {p)) 

{3ad) (ad~ s-attr-ds(pd) & is-c-REDUCIBLEsad(t)) -- red 1 

T -• Q 

where: 
red 1 = (-. (:Jad} (ad E. s-a ttr-ds & is-c-TRREDUCIBL:!:;•ad {t)) -- *) 

~he co~putation of a file variable consists Mainly of a sim~le collecting of 
all explicitly declared file attributes. rhe set of declared file attributes is 
augmented by the file attributes iMplied by then in the Interoret~r. 
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(187) mk-file-decl (?d) = 

p0 {<s-scope:scope-attr(pd)>, 
<s-file-attr:lfa 1 
(3ad) (ad • s-attr-ds(pd) & is-c-file-attribute•ad(t) & 
fa= trans-.file-attr•ad(t))}>,<s-env-attr:ak-env-attr•s 3 •env-attr-p(od)>) 

Ref.: scope-attr 4-26(93) 
mk-env-attr 4-23(82) 

( 18 8) trans- file-a ttr (c-fa) = 

is-c-BITSTREAM(c-fa) -• BST 

is-c-STREAM(c-fa) CST 

is-c-RECORD(c-fa) REC 

is-c-INPUT(c-fa) -• INP 

is-c-OUTPUT(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-UNBU:!'FERED (c-fa) -- UNB 

is-c-KEYED(c-fa) KEY 

is-c-PRINT (c-fa) PRT 

is-c-BACKWARDS(c-fa) BAC 

is-c-EXCLUSIVE(c-fa) EXC 

is-c-TRANSIENT(c-fa) TRA 

(189) env-attr-p(pd) = 

3 (vad) {ad • s-attr-ds(pd) & is-c-ENV!RONMENT•s 1 •ad(t)) 

T Q 

In this section the construction of defined and based declarations from their 
preliminary declarations is described. 

( 1 90) mk-defined-decl { pd) = 

is-<>•mk-init(pd) --

"o(<s-base:trans-ref(s 2 •((vad) (ad • s-attr-ds{pd) & 
is-c-DEFINED•s 1 •ad(t))))>,<s-aggr:mk-aggr(pd,bdp-list(pd))>, 

< s-pos: tra ns-opt-e:~q>r (s 3 • ((V ad) (ad E s-a ttr-ds (pd) & 
is-c-POSITION•s 1 •ad {t")))) >) 

cont'd 
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Ref.: mk-init 4-54(215) 
trans-ref 4-83(323) 
mk-aggr 4-23 (85) 
bdp-llst 4-28(102) 
trans-opt-expr 4-82{322) 

(191) mk-based-decl(pd) = 

~o(<s-ptr:based-ptr(pd)>,<~-aggr:mk-aggr(pd,bdp-list(pd))>) 

Ref.: mk-aggr 4-23 (85) 
bdo-list 4-28(102) 

(1n) based-ptr (pd) = 

where: 
bas 1 = (bad) (ad • s-attr-ds(pd) & is-c-BASED•s 1 •ad(t)) 

Ref.: trans-ref 4-83(323) 

TR 25.097 

30 June 1969 

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 translation occurs also for for~at 
lists of get and put statements. 

(193) mk-format-decl (pd) = 

~ 0 (<s-format-list:trans-format-list(s.•(format-attr-p(pd)))>, 
<s-cond-part:trans-st-cond-part(s1 •(format-attr-p(pd)))> 1 

<s-ident:mk-id-1(s1 •s1 •s 2 •format-attr-p(pd})>), 

Ref.: trans-st-cond-part 4-62(242) 
mk-id-1 a-90(353) 

(194) format-a Hr-p (pd) = 

(l.q) (is-c-format-sentence•q (t) & q => (lop) (<p> = pd-seq (pd))) 

Ref.: pd-seq 4-31 (113) 

(195) trans-format-list(p) = 

slen<3lh • s1: p( t) 
is-c-formatlist•?(t) LIST trans-format(sn•s2 •p) 

n= 1 

T -- <trans-for.mat(p)> 

for: {is-c-formatlist v is-c-format-item) •p(t) 
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(196) t.rans-format (p) = 

is-c-for~at-iteration•p(t) 

~ 0 (<s-rep-factor:rep~>,<s-for•at-1ist:trans-format-list(s2 •p)>) 

T -• ~(trans-format-item(p) ;<s-format-type:type1 >) 

where: 
t.1. = s 1 ep(t} 
rep 1 = (is-c-integer(t1 ) -• mk-const(t1 ), 

T -- trans-exnr(s 2 •s1 •p)) 
tyue1 = (is-c-BX(t1 ) -- BSPACE, 
is-c-BCOLU!'!N (t 1 ) -- BCOL, 
is-c-BB(t1 ) -- BBIT, 
is-c-BP(t1 ) -- BPIC, 
is-!-CHAR (t1 ) E'LT, 
is-?-CHAR (t 1 ) FIX, 
is-C-CRAR (t 1 ) CPLX, 
is-B-CHAR(t1 ) BIT, 
is-A-CHAR(t1) CHAR, 
is-P-CBAR (t 1 ) PIC, 
is-c-COLU~N(t1 ) -• COL, 
is-c-LINE(t 1 ) LINE, 
is-c-PAGE(t1 ) PAGE, 
is-c-SKIP(t1) SKIP, 
is-X-CHAR(t1) SPACE, 
is-R-CHAR (t1) R:!:~OTE) 

for:(is-c-format-iteration v is-c-format-ite•)•p(t) 

Ref.: mk-const 4-87(341) 
trans-expr 4-81 (319) 

pq7) trans-for.at-iteo(p) = 

is-c-real-format•p(t) -­

p0(<s-v:trans-expr(s3•p)>,<s-d:d~>,<s-p-s:trans-opt-axpr(sa•s3•s4•p)>) 

is-c-complex-format•p(t) -­

~0(<s-real:trans-foimat(s3•o}>,<s-imag:trans-for•at(imag1)>) 

is-c-string-format•p(t) v is-c-control-format•p(t) 

is-c-picture-format•p(t) -- ~ 0 (<s-pic:trans-pic(s2 •p(t),O)>) 

is-c-remote-format•p(t) -- ~ 0 (<s-ref:trans-ref(s3•p)>) 

cont t a 
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( 19A) 

where: 
d1 = (is-c-exprPssion•sa•s4ep(t) -- trans-ex~r(s 2 3s~o?)~ 

T -- mk-const(<O-CHAR>)) 
imag 1 = (is-D·~~·n(t) -- s 3 •o, 

T -- s 2 •s 4 •o) 

for: is-c-forma t-i t.em•p (t.} 

trans-ex~r 4-R1(319} 
tran~-o~t-expr 4-82(322) 
trans-pic 4-37(148) 
t.rans-ref 4-83 (323) 
mk-const 4-87(341) 

A generic declaration is a list of generic members, vhich are cornput.ed L; <.:. '"·2:..1 
very sim.i lar to the com!)utation of an ent!:'Y declaration. The main difference i"s" 
that for generic descriptors no default attributes are supplied neither by the 
function prel-descr-list_ nor during translation. 

mk-generic-decl(pd) = 
19, 

LIST mk-gen-member•-">n es 3 •generic-attr-p (pd) 
•·1 

where: 
lg1 = slength•s 3 •generic-attr-p(pd} 

(1 99) generic-a ttr-p ( pd) = 

(200) 

(Lrad) (ad E s-attr-ds(pd) & is-c-generic-att!'ibute•ad(t)) 

mk-gen-member(p) = 

~ 0 (<s-entry:trans-ref(s~•p)>, 
Js, 

<s-descr-list: LIST mk-gen-de~cr•elem (n, prel-descr-list (p)) >) 
n•1 

where: 
lq1 = length•?rel-descr-list(~) 

Ref.: trans-ref 4-83(323) 
prel-descr-list 4-56(222) 

(20 1) mk-gen-descr (pd) = 

"o(<s-stg-cl:stg-class-attr(pd)>,<s-aggr:mk-gen-aggr(pd,hdp-list(pd))>) 

Ref.: stg-class-attr 4-27(q8) 
bdp-list 4-28 (102) 
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(20 2) mk-gen-a")gr (pd, bdpl) = 

is-<> (bdol) -- mk-gen-non-array (pd) 

i~-*•head (bdpl) -- l.lo (<s-elem: mk-gen-aggr (!)d, tail (bdpl)) >) 

(203) mk-gen-non-array (pd) = 

len~th•suc.c-li& t (poO 
is-STRUCT•da-a Hr (pd) LIST l.lo (<s-aggr: mk-gen-aggr (pd., bdp-list (pd,)) >) 

n=-1 

T 

~ 0 (<s-da:~k-gen-da(pd)>,<s-dens: 

3 (t.attr) (is-dens-attr (attr,pd)) 

T U>) 

where: 
pd1. elem(n,succ-list(pd)) 

Ref.: da-attr 4-32(117) 
bdn-list 4-28(102) 
is-dens-attr 4-27 (q7) 
succ-list 4-30(112) 

{204) mk-gen-da (pd) = 

-(3ad)(ad • s-attr-ds(nd) & 
~(is-c-ALIGNED v is-c-UNALIGNE' v is-c-di•ension-attrihute)•ad(t) --

* 
is-ARITHM•da-attr(!)d) mk-gen-arithm(pd) 

is-STRINq•da-attr(pd) -- mk-gen-string(pd) 

is-AREA•da-attr(pd) -- rnk-gen-area(pd) 

is-PIC•da-attr(pd) -- nic-da(pd) 

(is-LABEL v is-PTR v is-orrsET v i$-TASK v is-EVENT v is-ENTRY v 
is-!"ILE) •da-attr(pd) 

Ref.: 

da-attr (pd)) 

da-attr 4-32(117) 
pic-da 4-37 ( 146) 

(205) mk-gen-arithm(pd) = 
~o{<s-mode:gen-mode•s-attr-ds(pd)>,<s-base:gen-base•s-attr-ds(pd)>, 

<s-scale:gen-scale•s-attr-ds(pd)>,<s-spec:gen-prec•prec-p(pd)>, 
<s-scale-f:gen-scale-f•prec-p(pd)>) 

Ref.: prec-p 4-34 (128) 
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(206) gen-modoe (ad-set) ~ 

J trans-attr• ( (t..ad) (ad • ad-set & (is-c~REAL v is-c-COMPLEX) •ad (t))) (t) 

'!' 0 

(7.07) gen-base (ad-set) ~ 

J t.rans-attr• ( (t..ad) (ad • ad-set & (is-c-~ECIMAL v is-c-BINARY) •ad(t))) (t) 

T Q 

(208) gen-scale (ad-set) ~ 

3 trans-attr• ( (uad) (ad ' ad-set & (is-c-FIXED v is-c-PLOAT) •ad (t))) (t) 

T Q 

(209) trans-attr (att.r) ~ 

is-c-REAL(attr) REAL 

is-c-COMPLEX(attr) CPLX 

is-c-DECIMAL(attr) DEC 

is-c-B!NARY (attr) -• BTN 

is-c-~IX!D{attr} FIX 

is-c-~LOAT (a ttr} FLT 

is-c-CRARACTER(attr) --CHAR 

is-c-BIT(attr) -- BIT 

(210) gen-prec(prec) ~ 

is-'il(prec) - ...... Q 

T -- const-val 9 S2 {prec) 

Ref~: const-val 4-89 (347) 

(211) gen-scale-f(prec) ~ 

is-Q(prec) -- 11 

~is-n•s 2 •s3 (prec) -- const-val•s 2 •s 3 (prec) 

Ref.: const-val 4-89(347) 

(212) mt-gen-strinq(pd) ~ 

~ 0 {<s-hase:gen-base-1{?d)>,<s-varying:varying-attr(pd)>} 

Ref 9: varying-attr 4-36(145) 
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(2 1 4) 

-. (1ad) {i.s-string-a.ttr--;> {ad, nd)} - .. 0 

where: 
str1 = ( (uad) (is-string-attr-o (ad, od))) (t) 

Ref4: i~-string-attr-p 4-35(141) 

Note: The onlv string length specification which is allowed in a generic 
descri?tor is an asterisk. 

mk-qen-area (pd) 

(is-0 v 
is-*} •s2 •s2 • {{l.Jad) (ad E s-attr-ds{nd} A is-c-area-attribute•ad(t))} (t) --

Not.e: The only area size ~pecification which is allowed in a generic descriptor 
is an asterisk. 

~ach scalar variable may either have exactly one initial attribute or be 
connecte~ with a list of initial labels. 

Initial labels are translated int.o objects with two component.s: 

one containing the list of subscripts, 

the other containing the abstract name of the initial label. 

The latt0r is a true translation of the concrete denotation, including 
!,)aren+:heses, subscri!Jt~ and qualificat.ion points. The computation of the initial 
label list will fail, if there are elements with equal subscriptlists in it. 
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(21'i) mk-init(~d) = 

(3ad) (ad E s-att.r-ds (pd) & is-c-initial-attribute•ad {t)} .l!. 
(::1p) (is-init-label-cont(p} ~ !Jd = decl-r-ef(block-p{p) 11 P)) --

error 

env-trans-ini t-spec (nJ-block-p {?d) 11 {Uad} (ad E s-attr-ds (pd) & 
is-c-initial-attribute~ad(t))} 

(:?p) {is-i:dt.-label-cont(p) & prl = decl-ref{block-p(p) ~P)) 

(-.(Jn,rn) {n t m ,3, n < length(tr-in11 ) & 
~-sl•elP~[n,t~-in! 1 ) = ~-sl•elo'(~,~r-~~!~~~ 

tr-inl 1 ) 

.,.. -- <'> 

where: 
tr-inl 1 = trans-snec-i~it-list{pd) 

Ref.: decl-ref 4-B4 (326) 
block-p 4-4 (8) 
pfl-block-n 4-29(107) 

(216) env-trans-init-soec{b,p) = 

is-c- i ni tia l-ea llll s.2 • p {t) - ..... en v- tr ans-ca 11-st (be s 2 ep} 

slenC)-I.:h•s~,•p(t) 

is-c-inii::ial-iteJ'I'Ilist•q 2 •r> {"t:) -- LIST env-trans-init (b 11 snes3 c.o) 
n•1 

ReL: env-trans-call-st 4-66(259) 

(217) env-t.rans-init(b,!.') = 

is-c-initial-it~ration~?(t) 

~ 0 (<s-rep:env-trans-~xnr(b,s 2 oo)>,<s-init: 

slen':lth·s'l.• s,. •p(t) 

is-c-i ni t .. ial- i t~mlist• s 4 o fl (t.) -- LIST en v-tr-a ns- ini t ( b~ Sn <~~s 2 t~s~ •p) 
1"1=4 

T -- <env-trans-init{b,s 4 op)>>) 

{is-c-initial-constant v is-c-simple-string-constant)ep(t) 

env-trans-init-const(b,~) 

T env-tran!"'-exnr (b, n) 

env-trans-ex!.'r 4-82(320) 
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(21~:q env-trans-init-const (b,p) = 

is-c-arithmetic-init-con~tant•p(t) & -,is-n•s3 •p(t) --

JJ 0 (<s-operator: ADD>, <s-op-1: mk:-const (6 {p ( t) i s 3 )) >, < s- op-2: mk-const•s3 •p (t) >) 

T 

Ref.: mk-const 4-87(341) 

(219) trans-spec-init.-list (pd) = 

leno;,th (c.oll<i) 

(220) 

( 2 2 , ) 

LIST trans-init-label•elem(n,col11 ) 
n=-t 

where: 
coll1 = collect ( {1) 1 is-init-label-cont(p) & od = decl-ref (block-p(p) ,p)}) 

Ref.: dacl-ref 4-94(326) 
block-p 4-4 (8) 

tranB-init-label{p) = 

p 0 (<s-id:mk-id-1(p)>,<s-sl:s-~l•trans-ref(p)>) 

for:is-c-basic-reference•n(t) 

Ref.: mk-id-1 4-q) (353) 
trans-ref 4-8J(323) 

i~-init-label-cont(n) = 
(is-entry-cent v is-label-cent} (p) ~ -,is-<>•s-sl•trans-ref(p) 

for: is-c-hasic-r.eference•p (t} 

Ref.: is-entry-cont 4-11(40) 
is-label-cont 4-11(3~ 
trans-ref 4-83(323) 

4.2.3 PARAMETER DESCRtPTORS AND ALLOCAT! IT!MS 

Most of the functions in section 4.2./. for declarations are applicable and 
useful for ::>arameter descriptors and allocate i+.ems as well. Only tvo functions 
(od-block-p and succ-list) need a case distinction for their inclusion. 

This is possible if analogously to the preliminary declarations "preliminary 
descrit)tors" are constructed for the narameter descriptors and allocate it.e-ms, 
which have a very si~ilar form to the preliminary declarations. 

This section defines all those function~ necessary for the translation of 
!'aramet.er O.escriptor-!3 and allocate ite111s, which are analogous to the functions 
defin~d in section 4.2.1 for declarations. Por the construction of the 
dec1.aration part of a block one nP.eds the set of all level-one preliminary 
declaratiOT'S helonging to that block, defined by the funct.ion prel-decl-set-1. 
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Analogously for the translation of an entry attribute, a generic member or -an 
allocate statement, one needs the list of all level-one preliminary descriptors 
belonging to that entry attribut~, generic member. or allocate statement, defined 
by the function prel-descr-list. 

For the computation of the attribute descriptor set of an entry descriptor 
descriptor default attributes have been considered analogously to the computation 
of all other defaults~ Generic membe~s and allocate items are not supported by 
default sentences. 

(222) prel-descr-list (p) = 

-. (3n) (is-invalid -descr-ln•elem (n, descr-p-list (p))) & 
,(3n,ad) (ad E. s-attr-ds•prel-descr<:~elem(n,descr-p-list(p}) & 

is-c-like-attribate•ad(t)} -• 

l~, 
LIST prel-descr•elem (n, descr-p-list-1 ( p) ) 
n=1 

where: 
lg. = length•descr-p-list-1 (p) 

for:{is-c-entry-name-atribute v is-c-generic-element v 
is-c-allocate-statement)•p(t) 

(223) descr-p-Ust-1 (p) 

collect ( (g 1 q E elem-set•descr-p-list {P) &- descr-:ln (_q)_ = ±-1}} 

for:{is-c-entry-name-attribute v is-c-generic-element v 
is-c-allocate-statement)•p(t) 

elem-set 4-3 8 ( 152) 

(224) descr-p-list (p) = 

is-c-reference•s1 •p(t) -- entry-descr-p-list(<>,s4 •p) 

slenCjth·sa·p(t} 
is-c-allocate-statement•p{t} -• LIST sn•s2 •p 

(225) entry-descr-p-list (p-list,p) = 

is-O•p (t) -- p-list 

for:is-C-descriptorlist•p(t) 

""' 

Note: Since parameter descriptors may he completely missing in a concrete 
program, the conctet.e syntax has to describe the parameter descriptor list 
recursively ihstead of using the list, notation. ·Therefore the function 
entry-descr-p'-list has to collect the pointers to parameter de_scriptors 
into a proper'list. 
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(226) prel-descr (p}. = 

is-Q•p (t) -- • 

is-c-descriptor•p {t) & (3q) (q => p & is-c-entry-name-attribute•o (t)) 

p 0 (<s-p:p>,<s-attr-ds:descr-def(decl-descr-attr(p),blcck-p(p))>) 

is-c-descriptor•p(t) & (3q) (q => p & is-c-generic-att>ibute•q (t)) 

Po (<s-p: p>, <s-at tr- ds: decl-descr- attr ( p) >) 

is-c-controlled-allocate-ite·m•p (t) ·-:.. 

p 0 (<s-id-list:mk-al-id-list(p)>,<s-p:p>, 
<s-attr-ds: [ad 1 is-al-attr-of(p,ad)}>) 

is-c-based-allocate-item•p(t) -- p 

for: (is-c-descriptor v is-c-controlled-allocate-item v 
is-c-based-allocate-item)•p(t) 

Ref.: block-p 4-4 (8) 

(227) descr-def (ad-set, b) = 

b = I v (3p) (p • descriptor-defaults (b) & is-c-SYSTE~•p (t)) -• def 1 

T -- descr-def (ad-set u def 1 , block-p (b)) 

where: 
def 1 = def-extensioo(ad-set,descriptor-defaults(b)) 

Ref.: block-p 4-4 (8) 
det-extension 4-19(70) 

(228) descriptor-defaults(b) = 

{g I 
('lp) (b => p & is-local-to (b,p)" & 

(is-c-default-option-1•p(t) & s 3 •p => q v is-c-default-spec•f(t) & 
(3r) (s 1 •p => r & is-c-DESCRIPTORS•r(t)) I s 2 •p •> gr & 

is-default-attr (q))} 

Ref.: is-local-to q-q(10) 
is-default-attr q-20(76) 

(229) decl-descr-attr(p) = 

{ad J is-descr-attr-of (p, ad) v is-descr-dens (p,ad)} 

for:is-c-descriptor•p(t) 
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(230) is-descr-attr-of (p, ad) = 

is-c-attribute•ad (t) .\ (3n) (ad = Sn•s3 •p) v is;-c-dimension-attribute•ad (t} & 
ad = s 2 •p v (3g) (is-descr-succ-of (p,g} ~ & is-STRUCT (ad) v 
(3q) (is-descr-succ-of (q, p)} & is-SUCC {ad) v is-PAR AM (ad) 

for:is-c-descriptor•p(t) 

(231) is-descr-dens (p, ad) = 

3 ad = (~g) ( (is-c-Al.IGNED v is-c-UNALIGNED) •q(t) & is-descr-attr-of (o,q)) 

3 is-descr-dens ( {lrq) (is-descr-succ-.of {p,q)) ,ad) 

T F 

for:is-c-descriptor•9(t) 

(232) is-descr-succ-of(p,q) = 
(3r,p-list) (p-list = descr-p-list (r) & is-descr-subel-of (f,g,f-liSt) & 

... (3p-1) (is-descr-su bel-of (p, p-1, p-list) & is-descr-subE 1-of (l::-1 ,-g, p-list))) 

for:(is-c-descriptor v is-c-controlled-allocate-ite• v 
is-c-based-allocate-item)•p(t),(is-c-descriptor v 
is-c-controlled-allocate-item v is-c-based-allocate-item)•q(t} 

(233) is-Gescr-subel-of(p,1,p-list) = 
(3n,lll) (p = elem(n,p-list} & q = elem(n,p-list) & n < m & 

1 ~ descr-ln (p) < descr-ln (q) & 
~(3k) (n < k <m & descr-ln•eleo(k,p-list) ~ descr-ln(p))) 

for: (is-c-descriptor v is-c-controlled-allocate-item v 
is-c-hased-allocate-item) •p (t), (is-c-descriptor v 
is-c-contrQlled-allocate-item v is-c-based-allocate-item)•g(t) 

(234) descr-ln(~ = 
is-n•s1 •p(t) v is-c-based-allocate-item•p(t) -- -1 

for: (is-c-descriptor v is-c-controlled-allocate-item v 
is-c-hased-allocate-item) •p(t) 

Ref.: const-val 4-89 (34 7) 

(235) is-invalid-descr-ln(p) • 

descr-ln(p) # ±1 & ~{3q) (is-descr-succ-of(q,p)} 
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i.s-al-attr-of {p,ad) = 

is-c-attribute•ad{t) & {3n) (ad= sn•s 4 •p) v is-c-dimension-attribute•adft) & 
ad= s 3 •o v {31"'!) (is-descr-succ-of(p,q)) & is-STRUCT(ad) v 
(3')) (is-<tescr-succ-of (1, p)) & is-succ (ad) 

for:is-c-controlled-allocate-item•o{t) 

lg, 

LIST mk~id"1 (s 2 • (elem (n;al-succ-list (p)))) 
n= 1 

vhere: 
lg 1 = length•al-succ-list(pd) 

for:is-c-based-allocate-item•p{t) 

Ref.: mk-id-1 4-90 (353) 

al-succ-list {p) = 

(L.seq) (is-list (seq) & last (seq) = p & descr-ln•head (seq) = ±1 & 
length (se~)- -1 

Et is- descr-succ-of (e le m { n, seq) , e le m ( n + 1, seq)) )' 
n=1 

Th~i=! translation of statements is in general a simple one to one mapping 0-f the. 
ab~~ract renresentation of the concrete statement texts int~ the correspon~ing 
abstract objects of the abstract syntax. 

Anticipated is the tr~nslation of the label- and condition prefixes. The 
translation of proper statements is oerformed in the following sections: 

(1) blocks and groups 

(2) flow of control st~tements 

{3) storage fflanipulating statements 

(4) condition and attention handling statements 

(5) input and outrut st~tements 
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(239) trans-st (p) = 

. is ... _c-d·eclar:a.tion-sentence• p ( t) 

T 

~ 0 (<s-cond-part:empty-conJ-pt>,<s-label-li~t:trans-label-list(s 1 •p)>, 
<s-st•s-prop-st:NGLL>) 

~ 0 (<s-cond-part:trans-st-cond-part(s 1 •p)>, 
<s-label-list: trans-lahel-list (sa• p) >, <s- prcp-st: tra ns-prop-st (.s 3 •c) >) 

for: {is-c-dt.:!clardtion-sentence v is-c-statement v is-c-end-clause) •!_)(t) 

Ref.: trans-label-list 4-64(250) 
trans-st-cond-part Q-62(242} 

Note: Declaration sentences are translated into laheled null~statements. 

(240) empty-ccnd-pt = 

~ 0 (<s-on:<>>,<s-no:<>>) 
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(241) trans-prop-st (p) = 

is-c-begin-block•p(t) -- trans-block(p) 

is-c-group•p(t) -- trans-grou?(P) 

is-c-if-clause•s1 •p(t) -- trans-if-st(p) 

is-c-goto-st.a temen t•p ( t} trans-goto-st (p) 

env-trans-call-.st (block-p (p), p) is-c-ca 11-st.atement•p (t) 

is-c-return-statement•p(t) -- trans-returri-st{p) 

is-c-i ncorporate-state!l'len t• p (t} -- ~fans- inco~!?bra te-~t (:P) 

is-c-fetch-statement•p (t) -- trans-fe1:.ch-st:"fp) 

is-c-release-statement•p{t) -- trans-release-st(p) 

is-c-wait-statement•p(t) -- trans-vait-st (p) 

i~-c ... delay:..s·tatemeD~-·p (t_> _.", -_., t.r:ans-~e_la'y-·st:(p) 

is-c-stop-statemen t•p (t) 

~ 0 (<s-st!EX!T>) 

~ 0 {<s-st:STDP>) 

is~c-assignment-stat.ement•p (t) -- trans-assign-st~·(p) 

is-c-alloca te-sta tement• p (t} · -~- 'tranS-a llocat€--st '('p) 

i~-t:-fr·ee..:.s·t.a:teme·nt•P (tj. ~- ·trans•free--st· en·> 

is-c-on-statement•p(t} -- trans-on-st(p) 

is-c-revert-statement•~(t) t.rans-revert-st (o) 

trans-signa'l-st (p) is-c-signal-statement•?(t) 

is-c-access-sta tement• t:> ( t) trans-access-st{p) 

i~-c-enahle-statement•p(t) trans-enable-st(p) 

is-c-disa ble-statellent• p (t) -- trans-disable-st· (p) 

is-c-open-statement•p(t) -- trans-open-st(p) 

_is-c-close-st_a_t.emen.t•p (~)_ -- t_l'an~-c:lose-st (p) 

is-c-stream-io- sta temen t•p (t) trans-stream-io-st(p) 

trans-·recora:..io'-st (p) · is-c-record-io-statement•p(t) 

is-c-display-statement•p(t) -- trans-display-st(p) 

is-c-null-statement•p(t) v is-c-END•p(t) -- ~o(<s-st:NULL>) 

Ref.: trans-block' 4-64 (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 (8) 
trans-return-st 4-67(265) 
trans-incorporate-st 4-67{266) 
trans-fetch-st 4-68 (268) 

cont'd 
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trans-release-st 4-68(269) 
trans-wait-st 4-68(270) 
tran5-delay-st 4-68(271) 
trans-assign-st 4-69(272) 
trans-allocate-st 4-69(274) 
trans-free-st 4-71 {283) 
trans-en-st 4-72(286) 
trans-revert-st 4-72{288) 
trans-signal-st 4-72(289) 
trans-access-st 4-74(293) 
trans-enable-Rt 4-74(294) 
trans-disable-st 4-74(299) 
trans-epen-st 4-77(306) 
trans-clese-st 4-78(308) 
trans-stream-io~st 4-78(309) 
trans-record-io-st 4-80(315) 
trans-display-st 4-80(316) 

4.3.1 STATEMENT PREFIXES 

T~ 25.097 

30 June 1969 

Condition prefixes are translated into objects containing lists of the enabled 
or disabled conditions and of lists of the references to be checked. The 
expansion of references to be checked to all scalar er array coaponents of the 
referenced it~m is made by the Interfreter. 

(242) trans-st-cend-part (p) ; 

is-c-begin-block•s 3 •g1 (t) -~ empty-cond-pt 

-.(3q) (p => g & (is-c-check-condition..., is-c-no-check-condition)•o(t)) 

trans-cend-part (p) 

where: 
g1 = (Lg) (p = s1•g ..., p = sa•g) 

for: (is-c-prefixlist v is-Q) •p(t) 

Bef.: empty-cend-pt 4-60(240) 

(243) trans-cend-part (p) = 

IJ 0 (<s-on: mk- cn-'!_'ref-list ( p, 1) >, <s- no: Ilk-no- pref-list (p, 1) >) 

for: {is-c-prefixlist v is-O)•p{t) 

(244) mk-en-pref-list (p, n) = 

T -- mk-cn-pref-list-1(s~•sn•p,1)~mk-cn-pref-list(p,n + 1) 

for: (is-c-prefixlist..., is-Q)•p(t) 
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(245) mk-on-pref-list-1 (p,n) = 

is-O•sn•Y (t) - ... <> 

(is-c-no-prefix v iS-c-no-c.heck:...condi tion) •sn• p (t) 

mk-on-pref-list-1(p~n + 1) 

is-c-prefix•sn•P(t) -- <mk-pref(sn•P(t))>•mk-on-pref-list-1(p,n ~ 1) 

where: 
lg1 = slength•s 3 •sn•p(t) 

for:(is-c-prefix-element v is-Q)•p(t) 

(246) mk-pref (pref) = 

is-c-CONVERSION(pref) v is-c-NOCONVERSION(pref) -• CONY 

is-c-!IXBDOVERFLOW(pref) v is-c-NOFIXEDOVERPLOW(~ref) FOFL 

is-c-OVERFLOW(pref) v is-c-NOOVER!LOW(pref) -• OFL 

is-c-SIZ!(pref) v is-c-NOSTZE(pref) -• SIZE 

is-c-STRINGSIZE(pref) v is-c-NOSTRINGSIZE(pref) -• STRZ 

is-c-STRINGRANGE(pref) v is-c-NOSTRINGRABGE(pref) -- STRG 

is-c-SUBSCRIPTRANGE(pref) v is-c-NOSUBSCRIPTRANGE(pref) -• SUBRG 

is-c-UNDERFLOV (pref) v is-c-NOUNDnl'LOW (pref) -- UFL 

is-c-ZERODIVIDE(pref) v is-c-NOZERODIVIDE(pref) -- ZDIV 

for: (is-c-prefh v is-c-no-prefix) (pref) 

(247) mk-check-cond (p) = 

-:.length • p(t) 

p0 (<s-ref-list: LIST trans-ref(sn•P)>,<s-cond:CHECK>) 
n•1 

for:is-c-unsubscripted-reference•p(t) 

Ref.: trans-ref 4-83(323) 

(248) mk-no-pref-list (p, n) = 

T -- mk-no-pref-list-1(s 2 •s 0 •o,1)-mk-no-pref-list(p,n + 1) 

for:(is-c-prefixlist v is-O)•p(t) 
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(249) mk-no-oref-list-1 {p,n) = 

{is-c-nrefix v is-c-chdck-condition)•sn•P(t) -• mk-no-pref-list-1(p,n + 1) 

where: 
lq 1 = slength•s 3 •~n•p(t) 

for:{is-c-rrefix-elernent v is-O}•~{t) 

(250) trans-label-list(D) • 

slen13 th • p(t) 

LIST mk-id-ref (s 1 •sn•P} 
n"'1 

for:is-c-hasic~reference•p(t) 

Ref.: mk-id-ref 4-6 (19) 

4.3.2 BLOCK AND GROUPS 

A begin block is structured very similarly to a 
from it in the fact that it is a soecial case of a 
element of a statement list. A simple group, i.e. 
specification is translated into a statement list, 
in this case only a oarentheses function. 

procedure body, but it differs 
statement, i.e. generally an 

a group without iteration 
since the 'DD' and 'END' have 

{251) trans-block (b) • 

p 0 (<s-decl-pt:mk-decl-oart(h)>,<s-body-pt:mk-body-pt(b)>, 
<s-cond-part:trans-cond-!Jart {s,_• ((Up) (b = s 3 •p))) >, 
<s-st-list~mk-st-list (b)> 6 <s-reorder:mk-reorder(b)>) 

ReL: 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-group(p) = 

is-c-simple-group•p(t) •k-st-list(p) 

~ 0 (<s-vhile-expr:trans~expr(s 3•s 2 •p)>,<s-do-list:mk-st-list(p)>) 

T 

sl&n9ih• s3 ·p(t) 

~ 0 (<s-contr-var:trans-ref{s~•p)>,<s-s9ec-list: LIST trans-spec(sn•s3 •p)>, 

<s-do-list:mk-st-list(p)>) 

for:is-c-group•p(t) 

Ref.: mk-st-list ~-7(22) 
trans-exor ~-81(31~ 
trans-ref ~-83 (323) 
trans-snec 4-65(253) 

(253) tra ns-spec (p) = 

n=1 

p0 {<s-init-expr:trans-expr(s1 •p)>,<s-by-expr:mk-by-expr(s2 •p)>, 
<s-to-expr:ak-to-expr(s 2 •p)>,<s-vhile-expr:trans-opt-expr(s3 •pt>) 

for:is-c-specification•p(t) 

Ref.: trans-expr 4-81(319) 
trans-opt-expr 4-82(322) 

(254) mk-by-expr (p) = 

Ref.: trans-expr 4-81(319) 
trans-opt-expr 4-82(322) 

(255) mk-to-expr (p) = 

Ref.: trans-expr 4-A1(319) 
trans-opt-expr 4-82(322) 

4.3.3 FLOW 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 nccur~ence for the call stat~Ment its block oointer is used. The call ootions 
1,is+_ is f._ral'1slatA-d using the Method for translation of option lists described for 
input and 011tput statements. 

(2%) t.rans-if-st (p) ~ 

(2S7) 

(2SB) 

(2S9} 

~ 0 (<s-st:I?>,<s-expr:trans-ex~r{s 2 •s 1 •p)>,<s-then-st:trans-st(s2•p)>, 
<s-Plse-st:trans-else-st(s 4 •p}>) 

for: (i~-c-if-statement v is-c-bal~nced-statement}•p{t) 

Ref. : +:rilns-ex?r 4-81 {119) 
trans-st 4-60(23g) 

trans-el~e-st {p) ::::: 

~o(<s-cond-nar~:empty-cond-ot>,<s-label-list:<>>,<s-st•5~prop-st:NULL>) 

'::' -- t.rans-st {u) 

for: (is-c-statem~nt v is-Q) •n(t) 

emntv-cond-nt 4-60(240) 
trans-st 4-60(23q) 

trans-goto-st (p) = 

fief.: trons-ref 4-83(323) 

env-trans-call-st(b,o) = 

~ 0 (<s-st:CALL>,<s-entrv:mk-call-ref{b,s 2 •p)>,<s-arg-list:mk-arg-list(h,s 3 •p)>, 
<s-pa-option:trans-~a-o~t{s 3 •p)>} 

for: (ls-c-call-state:'l:ent v is-c-initial-call) •o(t) 

nk-ca.:!.l-::e({b,n) = 

is-<>•s-ao•env-trins-ref(b,p) -• env-trans-ref(b,n} 

1' ·-- 5 (P.>nv-tr.'ln.s--ef(b,n) ;last•s-a?) 

~~f.: ~nv-trans-ref 4-83(324) 
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(261) mk-arg-li~t(b,~) ~ 

is-<>•s-ap•env-trans-ref(b,p) -· <> 

T -- last•s-ap•env-trans-ref(b~p) 

for:is-c-reference•p(t) 

Ref.: env-trans-ref 4-B3(324) 

(262) trans- pa-opt (p) ~ 

is-O•p(t) -- o 

is-pa-opt•insert-aster•trans-optionslist(pd) 

insert-aster•trans-optionslist(p) 

for:is-c-call-optionslist•p(t) 

Ref.: is-pa-opt 5-11 (97) 
trans-optionslist 4-75(300) 

(263) insert-aster (pa-opt) ~ 

~ 0 (<s-task:insert-aster-1•s-task(pa-opt)>, 
<s-event:insert-aster-1•s-event(pa-opt)>,<s-pri:s-pri(pa-opt)>) 

Note: This function inserts into an incomplete pa-optio~ asterisks as task and 
event components if they are· o. 

(264) insert-aster-1 (X) = 

is-ll(x) -- * 

T -- X 

(265) trans-ret.urn-st (p) = 

~ 0 (<s-st:RETURN>,<s-exor:trans-opt-9xpr(sa•s2 •p)>) 

for: is-c- return-statement •p ( t) 

Ref.: trans-opt-expr 4-82(322) 

(266) trans-incorporate-st (p) = 

Jla (<s-st: !~CORPORATE>, <s-text :trans-incorttorate-spec (s3 •p {t)_) >) 

for:is-c-incorporate-staternent•p(t} 

(26 7) t·ra ns-incorpora te-spec (x) = 
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~ote: This function is im?lementation defined. 

trans-fetch-st(p) = 
slenqth·s)•p(t) 

JJa (<s-st: FETCH>, <~-entry-list: LIST env- trans- ref (block- p (p), sn•s3• p) >) 
n.1 

for:is-c-fPtch-statement•~{t) 

Pef .. : env-trans-ref q-83(324) 
block-n •-4 (8) 

{269) trans-relea~e-st(!)} = 

10length· s3 ·p{t) 
~ 0 (<s-st: RELEASE>, <s-entry-list: L 1ST env-trans- ref (block- p ( p), sn•s 3 • n) >) 

n=1 

fnr:is-c-release-~tatement•p{t} 

Ref.: env-trans-ref 4-R3(324) 
block-p •-4 (8) 

(270) trans-vait-st(p) • 

(271) 

&len'ath • s1• p(*:) 

JJo {<s-st:WAIT>,<s-event-list: LIST trans-ref(sn•s 3 •p) >, 

<s-event-number:trans-opt-exor(s2 •s 5 •p))) 

fnr:is-c-wait-state~ent•p(t) 

Ref.: trans-ref 4-83(323) 
trans-opt-expr 4-82(322) 

trans-delay-st (p) = 

p 0 (<s-st:DELAY>,<s-time:trans-expr(s3•~)>) 

Rcf.: trans-expr 4-81(319} 

4o3.4 STORAG: MANIPOLATIN~ STATEMENTS 

The translation of the assignment statement and the free statement is just a 
one-to-one mapping of the concrete structure into the abstract one. 

In the allocate ~tatement the controlled allocate items are translated 
principally in the Baflle way as declarations: First the list of (level-one) 
Dreliminary descriptors is formed as described in section 4.2.3, then from these 
~n"liminary descript0rs the abstract allocate items are built similarly as the 
00clarations, thereby using functions defined there .. 
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It is a requirement of the language, that a controlled allocate ite• either 
does not say anything abo11t the str_ucturing of its corresponding declaration (i.e. 
ju~t the level-one identifier and po-ssibly a diraension attribute is specified), or 
the structuring.and the successor identifiers haTe to be specified completely and 
correctly~ This is t'ested 'by the-predicate is-eq-id-struct .. After this test the 
success.o~ identi~ie_rs at:e ignored by the translator. 

pd preliminary descriptor of an allocate itea 

(272) t.rans-a~sign-st (p) = 

slen9~h •s1•p (t) 

~o(<s-st:ASSIGN>,<s-lp: LIST .trans~ref(sn•s~•p)>,<s-rp:trans-expr(s 3•~)>, 
n=-1 

<s-bynaue:mk-opt•s,•p(t)>) 

for:is-c-assignment-statement•p(t) 

Ref.: trans-ref Q-R3(323) 
trans-expr 4-81 (319) 

(273) mk-opt (X) = 

is-Q (x) Q 

T -- 1' 

(274.) trans-alloca te-st (p} = 

~o{<s-st:ALLOCATE>,<s-list:trans-allocate-list(p)>) 

for: is-c-_alloc.~ te-statement •p (t) 

{275) trans-allocatP-li~~(~~ : 

lg, 
LIST mk-allocate•elem(n,pr~l-descr-list(p)) 
n=-1 

where: 
lg 1 = length•prel-descr-list(p) 

for: is-c-alloca·te-sta temen t•p (t) 

Bef.: prel-descr-list 4-56(222) 
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p 0 (<s-id:head•s-id-tist(pd)>,<s-aggr:mk-al-aggr(pd,bdp-list(pd))>) 

is- c-hased-allocate- i t8m• rd (t} --

p 0 (<s-i1:trans-id(s~•pd)>,<s-aggr:*>,<s-otr:mk-ptr-ref(s2 •pd)~, 
<s-area:mk-area-r~f{s 2 •pd)>) 

'Ref.: da-attr 4-32(117) · 
decl-ref 4-84(326) 
block-n 11-4 ( 8) 
bdp-list 4-2R(102) 
trans-id 4-90(351) 

(277) mk-al-aggr {pG,bd~l) = 

is-<> (bdpl) -- ck-al-non-array (pd) 

T -- p (head (bdol); <s-elem:mk-al-aggr (pd,tail (hdpl)) >) 

(278) mk-al-non-array(pd) = 
length • ~uc.e~lisi: (pd) 

is-STFUCT•da-attr(pd) LIST p 0 {<s-aggr:mk-al-aggr{succ1 ,bdpl(succ1 ))>) 
n= 1 

T -- mk-al-scalar (pd) 

where: 
succ1. = elem{n,succ-lio:;t {?d)) 

Re£. : da-attr 4-32(117) 
succ-li~t 4-30(112) 

(279) nk-al-.scalar(pd) = 

is-STRTNG•da-attr{Dd} -• ~o(<s-da:string-da(pd)>,<s-init:mk-init(pd)>) 

is-AREA•da-attr{?d) -• ~o{<s-da:area-da(pd}>,<s-init:mk-init(pd)>) 

T -~ Po(<s-da:Q>,<s-init:<>>} 

Ref. : da-attr 4-32(117) 
Rtring-da 4-35(119) 
Mk-init 4-54 (215) 
area-da 4-4J (161) 
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(280) is-eq-id-struct(pd-1,pd-2) ~ 

s-id-list (pd-1) ~ s-id-list (pd-2) & 
length•succ-list(od-1) ~ length•succ-list(pd-2) & 

len13th • suec.-list(pd) 

Et is-eq-id-struct(elem(n,succ-list(pd-1)),ele•(n,succ-list(pd-2))) 
n.; 

Ref.: succ-list 4-30 (l12) 

Note: U pd has no 
definition. 
trivially to 

succe~sors, the function succ-list(pd) yields <> by it~ 
Therefore the recursive definition of is-eg-id-struct comes 
an end. 

(281) mk-ptr-ref(p) ~ ~, 

T -- Q 

Ref.: trans-ref 4-83 (323) 

(282) mk-area-ref (p) ~ 

T -.. n 

Ref.: trans-ref 4-83(323) 

(283) trans-free-st (p) = 

s\en9t.h•s .. •p(t) 

~0 (<s-st: FREE>, <s-list: LIST trans- free (sn•s2 •p) >) 
n=-1 

for:is-c-free-statement•p(t) 

(284) trans-free(o) ~ 

for:is-c-reference•p(t) 

Ref.: block-p 4-4 (B) 
trans-opt-expr 4-82(322) 

Note: The function trans-opt-expr, designed for optional expressions, translates 
as special case also optional references, yielding either Q or the 
translated reTerence. 
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(2g5) l'lk-free-ref (El, b) = 

env-trans-ref{b,p) 

for: is-c-r~ference•1J (t.) 

Pef.: decl-ref 4-34 (326) 
env-trans-ref 4-83(324) 

4.J.S CONDITION HAI~LING S~ATZMENTS 

T~ 25.097 

30 June 1969 

The on-, revert and signal statements contain a condition specification which 
is to he tranRlated into an objec~ satisfying the predicate is-cond. 

In the on-statement the on unit: has to be tested to have no tabels and not to 
be a group, return statement or on-statement. 

(286) trans-on-st(p) = 

(287) 

{2~8) 

~ 0 (<s-st:ON>,<$-cond:trans-cond(s 2 •p)>,<s-snap:mk-opt•s 3 •p(t)>, 
<s-on-unit:trans-on-unit(s.•n)>) 

fnr:is-c-on-statement•p(t) 

Ref.: mk-opt 4-69 {273) 

trans-on-unit(p) = 

is-Q•sa•P {t) & 
,(is-c-group•s 3 •~{t) v is-c-return-statement•s3 •p(t) v 

is-c-on-statement•s 3 •~{t)) 

trans-st (n) 

Ref.: t~ans-st. 4-60 {239) 

trrtns-revert-st (p) = 

~o{<s-st:RBVETIT>,<s-cond:trans-cond(s~•p)>) 

for:is-c-revert-statGment•p(t) 

(2R9) trans-signal-st(p) = 
~ 0 {<s-st:SIGNAL>,<s-co~d:tran~-cond(s2 •~)>) 

for:is-c-signal-staternent•p(t) 
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(290) trans-cond(p) = 
is-c-prefix•p (t) 

is-c-check-condition•p{t) -- mk-check-cond(s3 •p) 

is-c-AREA•p(t) -· AREA 

is-c-named-io-condition•p(t) 

is-c-ERROR•p(t) -~ ERROR 

is-c-FINISA•p (t) -• FINISH 

is-c-programmer-named-condition•p(t) -- ~ 0 (<s-id:trans-id(s 3 •p)>,<s-con1:CCND>) 

is-e-a ttention-ccindi tiotl• p (t) c..:.-.; mk-·a t t-·cond (s 3 •p) 

for:is-c-condition•p(t) 

Ref.: mk-pref 4-63 (246) 
mk-check-cond 4-63(247) 
env-trans-ref 4-83(324) 
block-p 47.~(8) . 
trans~id 4-90(351) 

(291) trans-io-cond (x) = 

is-c-BEGINVOLOME(x) -- BOV 

is-c-INDPAGE(X) ENDP 

is-c-ENtVOLUME(x) -- EOV 

is-c-KEY(X) --KEY 

is-c-NAME (X) -• NAME 

is-c-PENDING(x) -- PEND 

is-c-RECOBD(x) -- REC 

is-'c-TRANSiHT(x) ..... TM'i' 

is-c-UNDIFINEDFILE(X) UNDE 

(292) m k-at t-cond (p) = 

~length "1)(-1:) 

"" (<s-attn-list: LIST mk-id-ref (sn•P) >,<s•cond:ATTN>) 
""' 

Ref.: mk-id-ref 4-6(19) 
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(2Q3) tran~-access-st(p) = 
~ 0 {<s-st:ACCESS>,<s-cond:mk-att-cond(s 2 •s3 •p)>,<s-else: 

_is-SEMIC•s 4 •p (t) -• Q 

T -- ~ 0 (<s-st:trans-else-st(s 2•~.•o)>)>) 

for: is-c-access-sta tement • p (t.) 

Ref.: tran~-else-st 4-66(257) 

(HU) trans-enable-~t (p) = 

slertgth • s t •p(t) 
•o(<s-st:ENABLc>,<s-list: LIST mk-enable(sn•s2 •p)>) 

""'"" 

for: is-c-ena ble-st.atement•p (t) 

(29S) mk-enable (p) = 

sl el"\9 t h ·sl • s1• p( t) 

TR 25.097 

~ 0 (<s-cond: LIST mk-att-cond {f>n•s 3 •s 1 •p) >,<s-spec:ak-access-spec(s.a•P) >, 
n. 1 

<s-event:mk-event-ref(s 2 •p)>) 

(2%) mk-access-s~ec (p) = 

3 trans-soec ( (l..q) ( (is-c-ACCESS v is-c-ASTNC) •q (t) & (3n) (q = sn•P))) 

T ACC 

is-c-Acc:ss•p (t) -- ACC 

T -- ASYN 

(298) mk-event-ref (p} 

3 env- t.rans-ref (block- P ( o) , s 3 • (s ( (vn) (is-c- !':VENT•s1 •sn •!> (t)))) •p (t) ) 

T -• Q 

for:is-c-refer.ence•n{t) 

Ref.: env-trans-ref U-83(324) 
block-p 4-4 (B) 

(299) trans-disable-st (o) = 

for:is-c-disable-statement•n(t) 
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4.3.6 INPUT ANJ OUTPUT STATEMENTS 

(30.0) 

'!'he tr-anslation of the I/O stat.ements (open,. Close, stream-io,- reCord-io, and 
di~play) involves trans.lation of the so called statement. options. These are 
components of the statenrent text which occur in un!5pecified order but no More than 
once. The t.ranslation of the options consists of a check on multiole occurrence 
which is followed by the translation of single options, and finally the translated 
options (or the whole statement) is ~hecked against the abstract syntax. 

StateMent options are not confined to I/O statements, e.g. the call statement, 
do-specification etc. contain them. In some 1nstances where only tvo stateaent 
options can occur translation is done directly ,and does not use the function 
trans-optionslist and its descendants. 

trans-optionslist (Pl = 

(Ycr 1 ,cr 2 ) (q1 # q 2 & i~-opt-k.eyll (q 1 ,'!') & is-opt-keyv (q 2 ,p) :=. 

opt-sP.l•q 1 (t) t< opt-sel•q 2 (t:)) --

llo ( {<opt-sel•sn•P (t.) :trans-ont"iOn (sn•P) > 
., (is-Q v is-c-file-attribute) •sn•!' (t))) 

for: (is-c-call-optionslist ¥ is-c-open-optionslist v ls-c-close-optionslist ¥ 

is-c-stream-o~tionslist ¥ i~-c-record-optionslist)•p(t) 

Note: Though file-attributes occur as options in open-optionslists they are 
neither translated nor checked on· mult.iple occurrence by the function 
trans-optionslist. 

(301) is-opt-keyw{q,p) = 

-..(is-n ¥ is-c-file-attribute) •q(t) -~ (3n) (q = sn•P v q = s 1 •sn•"J)) & 
-ois-••opt-sel (q) 
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(302) opt-sel (opt) = 

is-c-data-specification(opt) -~ s-spec 

(is-c-BITSTBING v is-c-STRING)•s1 (opt) -• s-string 

is-c-COPY{opt) -- s-copy 

is-c-ENVIRCNMENT•s1 (opt) -• ·s-env-attr 

is-c-EVINT•s1 (opt) -- s-event 

is-c-f!LE•s1 (opt) 

is-c-FROM•s 1 (opt) 

s-file 

s-from 

is-c-IGNOEE•s1 (opt) --s-ignore 

is-c-INTO•s1 (opt) -- s-into 

(is-c-KIY v is-c-KEYFROM)•s 1 (opt) -- s-ident 

is-c-KZYTO•s1 (opt) -• s-idto 

is-c-LINE•s1.(opt) -- s-line 

(is-c-LINESIZE v is-c-BLTNESIZE)•s1 (opt) -- s-lsz 

is-c-NOLOCK(opt) -- s-nolock 

is-c-PAGE(opt) -- s-page 

is-c-PAGESIZI•s1 (opt) s-psz 

is-c-PRIORITY•s1 (opt) s-pri 

is-c-SET•s1 (opt) -- s-ytr 

is-c-SKIP•s 1 (opt) 

is-c-TASK•s1 (opt) 

s-skip 

s-task 

is-c-TITLE•s1 (opt) -• s-title 

is-c-volume(opt) -• s-volume 

T -- * 

(303) trans-cption {p) = 

is-c-data-specification•p{t} -- trans-data-spec(p) 

is-c-identifier•s 3 •p(t) 

is-c-expression•s 3 •p(t) 

trans-id (s3 •pj 

trans-exp·r (s3 •p) 

is-c-expression•s 2 •s 2 •p(t) -- trans-expr(s 2 •sa•P) 

is-c-ENVIRONMENT•s 1 •p{t) -- mk-env-attr(s 3 •f) 

is-c-SKIP•s 1 •p{t) -- mk-const(<1-CHAR>) 

is-c-TASK•s1•p(t) v (is-c-COPY v is-c-NOLOCK v is-c-PAGE) •p(t) -- * 
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(30 4) 

Ref.: trans-id 4-90(351) 
trans-expr 4-81{319) 
Mk-env-attr 4-23 (82} 
Mk-const 4-87(341) 

Note: This function translates single optio~s occurring in the call, _open, close, 
stream.- an·d rec:>rd-I;o· ·statements. The third case (9xpressionf ,includes in 
particular t.hos:e cases, where ·o·nly- a reference is allowed bv t.he syntax. 

st-opt-test(type,stmt) = 

where: 
io1 = ~{stmt;<s-~t:trans-io-st-type{type)>) 

Ref.: is-nrop-st 5-9(87) 
. . . . ' ' 

Not.e: This function test.s whether the tran~lated statement satisfies the i\bstract 
syntax. 

(30S) trans-io-st-type(tyne) = 

is-c~OPEN{type) -- O~EN 

is-c-CLOSE(type) -- CLOSE 

is-c-GET{type} GET 

is-c-POT(type) POT 

is-c-?EAJ(type) -• READ 

is-c-WRITB(type) -- WRITE 

is-c-R!:WRI'!'.E (t.ype) -- REWRITE 

is-c-LOCATE(tyne) LOCAT: 

is-c-DEL~T~(tyne} DEI,ETE 

is-c-(INLOCK{t~pe) UNLOCK 

(306) trans-open-st (n) = 

slength•s1•p(t) 

st-opt-test (s 1 •p {t) 1 f..lo (<s-1 ist: LIST trans-op.e;n-options (sn•!'5 2 •p) >)) 
n= 1 

f~r:is-c-opcn-state~ent•p(t) 
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(107) trans-open-options (p) = 

JJ ( trans-options li.c:;t (p) : <s-open-a t tr: fa-set 1 '>, <s-bl!=>Z: blsz1 >) 

where: 
fa-set 1 = {fa I 
(3n) (is-c-file-attribut.e•sn•P (t) .\ fa = trans-file-attr•~n•P {t))) 
blsz1 = ((3n)(is-c-BLINESIZE•~1 •sn•p(t)) -• *, 

T -• ll) 

for:is-c-open-statement•~(t) 

Ref.: trans-file-attr 4-47(1A8) 

(308) trans-close-st(p) = 
sle"'3th·s .. •p(t} 

st-opt-test (s 1 •p (t) ,v 0 (<s-list: LIST trans-optiorslist (sn•s2 •p) >)) 

""' 

for:is-c-close-statement•p(t) 

(309) trans-stream-io-st (p) = 

~t-opt-test(s1 •p(t),trans-stream-options(p,trans-optionslist(sa•?))) 

for:is-c-stream-io-statement•p(t) 

(310) trans-~tream-options (p,stmt) = 

is-Q•s-file(stmt) J..l (stmt. ~ <s- file: ref 1 :>) 

T -- stmt 

vhere: 
bas 1 = ({3n) (is-c-BITSTRING•s 1 •An•sa•o(t) --BIT, 

T -• CHAR)) 
ref 1 = ~ 0 (<s-id-list:head•ref-id-li~t(p)>,<s-ap:<>>,<s-sl:<>>) 

for:is-c-~tream-io-statement•p(t) 

Ref.: raf-id-list 4-84(330) 
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" 0 (<s-data-list: LIST " 0 (<s- id.- list: s (n, da tl,f>, <s- sl: <»,<s-ap:<») >, 
"='I ., ·' 

<s-type:ALL-9ATA>) 

fJo (<s-data-list: trans- item-list (S:a •s2 •p) > 6.<s-type: DATA>) 

sle"gth•sL•p(t) 

LIST fJo(<s-data-list:trans-item-list(s 2 •s0 •s2 •p)>, 

<s-format-li~t:trans-format-list(s.•s0•s2 •p)>) 

is-c-LIST•s~•p(t) -• fJo(<s-data-list:trans-itSm-list(s~•p)>,<s-ty~:LIST>} 

where: 
da tl, = 
order-set ( (s-id-list (x) 1 is-prel-decl (X) ~ s-blo,;k-p (x) = block-o (p) & 

is-PROP-VAR•type-attr (x) & PAR AM • s-att.r-ds (x) & ,STROCT t s-attr-ds (X)} ,!I) 

for:is-c-data-specificati6n•p{t} 

Ref.: trans-foroat-list 4-48(195) 
is-prel-decl 4-10(32) 
block-p 4-4 (8) 
type-attr 4-24(8~ 

Note: Omitted datalists are reconstructed by the Translator. A check of this 
inserted datalists is performed in t~e Interpreter. 

(312) trans-item-list{p) = 

slen9 t.h• p{t) 

LIST ~rans-item(sn•P) 
n-1 

for: (is-c-datalist v is-0) •o (t) 

{31J) or(! er-set (set,obj) = 

Note: cf. /5/. 
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(314) trans-it.em(o) = 

~ 0 {<s-cor.tr-var:trans-ref(s 1•s.•p)> 6 
sler .. ;tth's ... • s~ •p(t) 

<s-spec-list: LIST . t rans-spec {Sn•s 3-• s 4 • o) >* 
••• 

<s-do-list.: trans- item-list (sa• p) >) 

T -• trans-expr{~) 

for:is-c-datatist-element•p(t) 

Ref.: trans-ref 4-83 (323) 
trans-spec 4-65(253) 
t.rans-exor 4-81 (319) 

(315) trans-record-io-st (p) = 

T -• st-opt-test (s 1•p (t), trans-optionslist (s2 •~)) 

for:is-c-record-io-statement•p(t) 

trans-id 4-90 (351) 

(316) trans-display-st (p) = 

~ 0 (<s-st:)TSPLAY>,<s-ident:tran~-expr(s 3 •p)>,<s-idto:mk-reply(s 5•p)>, 
<s-event:mk-event(s,•p)>) 

for:is-c-dis~lay-statement•p(t) 

Ref.: trans-expr 4-81(319) 

(317) ok-reply(p) = 

Ref.: trans-ref 4-83(323) 
trans-opt-expr 4-82 (322) 

Note: The function trans-opt-expr also translates option!l references. 
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(.11B) mk-event(n) = 

( 31 9) 

l"!ef.: trans-opt-expr 4-82(322) 

Th~ concrete _srptax already d~Co!llpos~s ~x:pr_essions into their appropriate 
structure determining the operands ot·~~Ch'ope~atqr, thereby in particular 
resolving the precedence rules of operators~ By this structuring the following 
forMs of expres?~ons.appea~: 

infix expression: 

~refix expression: 

.~a renthesized ex: pression: 

reference 

constant. 

isub· 

expres~iQn operator express~on 

o~erator expression 

LEfT-PAR expression RIG-TH-PAR 

The translation of expressions is just a one-to-one mapping of this structure. 
The translatior of references which is so~e More complicated by the insertion of 
fully qualified na~es, is described in section 4.4.1. The translation of 
constants, which has to determine value and data attributes of a concrete 
constaflt, is described in section 4. 4. 2. 

Since the translation of references, and thereby the translation of 
exnression5, deoend~ on the block, in which the references occur and since 
so~etit!!es by t:he lik~ attribute expre~sions are to be handled as .copied into 
another block than that of their occurrence, functions env-trans-expr and 
env-tr.ans-ref are needed, which have a block pointer as,additional argu•ent. 

trans-ex?r('!') = 
en v-trans-expr (b lock-p { p) , p) 

for:is-c-expr.ession•p(t) v is-c-signed-integer•p(t) v is-ASTER•p(t) 

Ref.: block-p 4-4 (8) 

4. TH! TRANSLATOR 81 



lB~ LAR VTENNA 'J'q 25.097 

TRANSLATION or PL/I TNTO ABSTRACT SYNTAX lO June 1969 

(320) cnv-trans-expr (b,p) = 

(321) 

is-c-refer~nce•p(t) -• env-trans-ref(b,p) 

is-c-constant•o(t} -- mk-const•n(t) 

is-ASTER•n(t) -• * 

slength•n (t.) = 3 -· 

~ 0 {<s-operator:inf-oPerator•s 2•p(t)>,<s-6p-1:~nv-trans-expr(b,s1 •p)>, 
<s-o~-2:env-tran~~expt(b,s 3•p)>) 

slength •n ( t) = 2 - .... J.lo (<~-opera tor: s 1 • p (t) >,<s-op: en v-trans-expr (b, s 2 • !') >) 

for:is-c-expression~p(t) v is-ASTER•p(t) 

Ref.: env•trans-ref 4-83(324) 
"k-const 4-87(341) 
const-val 4-89(347) 

Note: Since in some instances (subscripts, string length, area size) an asterisk 
rnay anpear in the position of an expression, this case is included here. 

inf-operator(x) = 
is-PLUS(X) -• ADD 

is-~TNOS (X) 

is-ASTER (x) 

is-SLASH(x) 

X '= <OR,OR> 

SUB'l'R 

MULT 

DIV 

CAT 

X = <AST~R,ASTER> EXP 

X = <LT,!Q> V X= <NOT,GT> LE 

X = <NOT,EQ> -• N: 

T -... X 

(322) tra ns-opt·e~or (p) = 

T -- trans-expr(o) 

4.4.1 REFIPZNCES 

The transldtion of basic references (and of unsubscripted references as v~ll) 
i3 ~erformed in the tolloving ~te~s: 
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(1) Collect the identifier list and argument list of the reference text. 
: '' ' . ' '' 

(2) Try to find a Pretimi'nary declaration' of an eXplicitly specified 
declaration matching the identi,fier: list of the reference.. If ,none is 
found, make a preliminary declaratiOn from the reference itself 
(cf. 4.2.1a4, contextual declarations). 

(3) Replace the identifier list of the refereilce by the identifier list of the 
preliminary declaration. 

The searching for a matching preliminary declaration is perf:ormed by -the 
function expl-decl-ref. The language requires the following algorithm: First 
look in the current block for a declaration .having exactly. the sam.e identifier 
list, second look in the current bloCk for a deClarafiOn having a ~atching 
identifier list, tQ.ird rep~at th_e sar~~e in the next surrounding _block,. and so on, 
until one either· finds ·a matching declaration or has inSpected 'the containing 
external procedure without success.. !n the latter case only _the .entry ide,tifiers 
of the containing e~terJ)al procedure and not of other pa.rallel external procedures 
are to be inspeCted. · · -

For the function env-trans-ref(b,p) which 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. 4.,2.1.4) not only 
.references, but also single identifiers (e. g. the entry Jden.tifier in a call 
statement) have to be inspected, the functions dete~mining .the rnatchi!}g · 
preli~inary declaration are defined also for these cases. 

idl 

b 

pd 

(323) trans-ref (p) = 

is-id-list (idl) 

is-c-block•b (t) 

is-prel-decl(pd) 

env-trans-ref(block-p(p),p) 

for:is-c-reference•p(t) v is-ref-cont(p) 

Ref.: · 

(32q) env-trans-ref (b,p) = 

is-c-reference•p(t) 

JJ {env-trans-ref {b,s2 -_p) : <s-ptr :en·v-tra.ns-ret (b, s 1 •s1 •p) >) 

is-ref-cont(p) ~~ 

JJo(<s-id-list:s-id-list•decl-ref(b,p)>,<s-sl:env-trans-subscr-list(b,p)>, 
<s-ap:env-trans-arg-list(b,p}>) 

(325) is-r~f-cont (P). ~ 

is-c-basic-reference•p(t) v is-c-unsubscripted-referenCe•F(t) 
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(126) d~cl-ref(b,p) = 

~is-ll•expl-decl-ref (b, ref- id-list (p) ) -· expl-decl-ref (b, ref- id-list (p)) 

is-non-ex~l-decl(p) -- prel-decl(p) 

Ref.: is-non-expl-decl 4-16t57) 
prel-decl 4-9(30) 

(327) expl-decl-ref(b,idl) = 

3 (vpd) (is-epd (b,pd) & idl = s-id-list (pd)) 

1 (Lpd) (is-eod(b,pd) & is-id-Ust-matcb(idl,s-id-Ust(pd))) 

i~-ext-proc-p(b) & 
~ (3p) (is-entry-cont(p) ~ idl = <ak-id-1 (p) > & proc-p(N = b) -· 

Q 

T 

Ref.: 

expl-decl-ref(block-p(b),idl) 

is-ext-proc-n 4-4(14) 
is-entry-cont 4-11(40) 
mk-id-1 4-90(353) 
proc-o 4-4 (12) 
block-p 4-4 (8) 

(328) is-eod (b, pd) = 

pd • prel-decl-set(b) & (3seq) (is-succ-seq(seq) & pd = prel-decl(seq)) 

Ref.: prel-decl-set 4-1(28) 
is-~ucc-seq 4-12(41) 
nrel-decl 4-9(30) 

(329) is-id-list-match (idl-1,idl-2) = 

is-<> (idl-1) & is-O(idl-2) T 

is-<> (idl-1) v is-<> (idl-2) , 

head (idl-1) = head (idl-2) -· is-id-list-match (tail (idl-1) ,tail (idl-2)) 

T -• is-id-list-•atch(idl-1,tail(idl-2)) 

(330) ref-id-list. (p) = 

is-sysin-cont (p) <mk-id ( (vX) (i,;-c-SYSlN (X)))> 

is-sy~print-cont (?) -• <M k-id ((LX) (is-c-SYSPRINT (X)))> 

·}en~ th• id-1" -li&t { p) 

T -· LIST •k-id-1•elem (n,id-p-list (p)) 
n=-1 

for: (is-ref-cont v is-single-id-cont v is-sysin-cont v is-sysprint-cont) (Pl .., 
i~-c-identifi~r•p(t) 

cont•d 
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Ref.: is-sysin-cont 4-16(60) 
mk-id 4-90 (354) 
is-sysprint-cont 4-16(61) 
mk-id-1 4-90 (353) 
is-single-id-cont 4-90(355) 

(331) id-p-list (Pl = 

is-c-basic-reference•p(t) 

is-c-unsubscripted-reference•p(t) 

is-c-identifier•p(t) -4 <p> 

where: 
lg 1 = slength•p(~ 

(332) env-trans~~ubscr-'list (b,p) = 

lg, 

Lg, 

LIST Sn•P 

LIST env-trans-expr (b, elem (n, subscr- p-list (p))) 
O•< 

where: 
lg 1 = subscr-p-list(p) 

for:is-ref-cont(p) 

Ref.: env-trans-expr 4~B2 (320) 

(333) subscr-p-list(p) = 
is-c-basic-reference•p(t) 

collect ( {q 1 (is-c-expression•g (t) v is-ASTER•q (t)) & s 1 ;er' => g & . . 
.,(3r) (is-c-expression•r (t) & s 1 •p => r => q) v is-r·est-subscr(p,g) }) 

is-c-unsubscripted-reference•p(t) -• <> 

for:is-ref-cont(p) 

(334) is-rest-subscr (p,q) 

missing-subscrs(p) = 0 v is-Q•s3 •p(t) -- F 

slengtb•s2•s1•s 3•y (t~. ~. m+.s:?.ing-su~?!=rS.(p); 

(3D) (g = sn•s 2 •s.l. •s 3 •p & -,is-Q•q (t)) 

for:is-ref-cont(p) 

Note: The concrete syntax does not allow to recognize if the first parenthesized 
expression following the rightmost identifier in a reference is a 
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subscript- or an argumentlist. The number of subscrint~ is therefore 
compared with the "leclared number of dillensions. 

(335) missing-subscrs(p) • 

lensth (pd,) 
~ dimensionality•s-attr-ds•orel-decl(pd~) - subscr-nb(s~•p,1) 

n. 1 

vhere: 
pd 1 • od-sea•decl-ref(block-p(p) ,p) 

for:is-ref-cont(p) 

Ref.: prel-decl 4-9(30) 
pd-seq 4-31 ( 113) 
hlock-p 4-4 (8) 

(H6) dimensionali ty (ad-set) • 

3 slength•s2 • ( (t.ad) (ad • ad-set & is-c-dimension-a ttribute•ad (t))) (t) 

T 0 

(337) subscr-nb (p, n) • 

(338) env-trans-arg-list (b, p) • 

(3q) (is-rest-subscr (p,q)) -- ug-p-list (b,s3 •p,2) 

T -- arg-p-list (b,s3 •p, 1) 

for:is-re£-cont(~) 

(JJQ) arg-p-list(b,p) • 

is-O•s0 •p(t) <> 

T -- <prop-arg-p-list(b,~ 2 •sn•p,1)>·ar9-p-list(b,p,n + 1) 

(340) prop-arg-p-list(b,p) • 

Ref.: env-trans-expr 4-82(320) 
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q.q.z CONSTANTS 

(341) 

constantg including signed integers and the real and imaginary part of 
arithmetic initial constants a~e translated into operands by the function 
mk.-const. One st.ep of the translation is the Computation of the apparent 
attributes which ·are bounded by i'mplementation-defined limits, the other step is 
the computation of the value. 

X 

da 

V 

i~-c-consta"t v is-c-constant•s 2 v 
is-c-integer v is-c-signed-integer 

is-arith~ & is-c-REAL•s-mode 

is-real-val 

rnk-const (x) = 

~o(<s-da:const-da(x)>,<s-v:const-val(x)>) 

constant 

data attribute for 
a real value 

real value 

(342) const-da (x) = 

is-c-constant•s{2,x) v is-c-signed-integer(x) -· const-da•s(2,x) 

is-c-int.eger (x) -• const-da {JJo (<elem1 •ele1111 :x>)) 

is-c-real-constant(x) -- rest-da-1(app-da(elem(1,x)~bs1)~real•const~val(x)) 

is-c-imaginary-constant(x) -• JJ(const-da•elem(1,x):<s-mode:CPLX>) 

is-c-sterling-constant(x) -- ~(const-da(x 5):<s-prec:lg1 + lg•elea3 •elen(S~x)>) 

is-c-renlicated-string-constant(x) v is-c-sim?le-string-constant(x) 

where: 
bs 1 = (is-B-CHAR•elem (2~x) -• BIN, 

'1' -· JEC) 
lg. = (un) ( 10 t (n - 1) ~ const-val (x) < 10 t n) 
x5 = ~ 0 (<elem~:elem(S,x)>) 
str~ = (is-c-sim~le-string-constant(x' -• x, 

T -- s (4, X) ) 
strb1 = (is-c-hit-string (str~) -• BIT, 

'I' -• CHAR) 
strlg1 = (is-c-simple-string-constant(x) lg•elem(2,str~), 

T -• const-val•s(2,x) • lg•ele11'1(2,str~)) 

Note: The ?reci~ion of the resulting data attribute is not greater than a maxiaum 
precision and will acco~modate the value. There is no restriction assumed 
for the lengt.h of string constal'lts and for the length of +-he expo"l'\el'\t in 
floating point constant~. 
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pqJ) app-da(z,bs) = 

is-c-fixed-constant(z) 

~o(<s-mode:REAL>,<s-base:bs>,<s-scale:FIX>, 
<s-prec:lg•elem(1,z) + lg•elem(3,z)>,<s-scale-f:lg•elem(J,~)>) 

is-c-floa t-constant (z) -- IJ (6 (app-da (ele111 (1 ,z), bs); s-scale-f) ;<s-scale: !'LT>) 

for: (is-c-fi~ed-constant(z) v is-c-float·constant(z)) & (is-BIH(bs) .., is-D'S:C(bs)) 

(344) rest-da-1 (da,v) = 

where: 
da 1 = ~J(da;<s-~rec:min(max-prec(da),s-orec(da))>) 

(345) max-prec(da) = 

Note: cf. ;5;. 

(346) is-si ze-cond (da, v) = 

Note: cf. ;s;. 

(347) const-val(x) = 

is-c-constant•s(2,x) v i~-c-signed-integer(x) -- sgn•s(1,x) • const-Yal•s(2,x) 

is-c-integer(x) -~ intg-val(x,1Q) 

is-c-fixed-constant(x1 ) 7-

intg-val(elem(1,x 1 ),bs1 ) + intg-val(eleo(3,x1 ),bs1 ). bs1 t (-lg•eleo(3,x1 )) 

is-c-float-constant(x1 ) --

is-c-imaginary-constant(x) -- cplx(O,const-Yal•elea(1,K)) 

is-c-sterling-constant{x} & const-val•elel (J,x) < 20 & const-Yal{x5) < 12 -• 

240 • const-val•elem(1,x) + 12 • const-val•ele1(3,x) + const-Yal(x5 ) 

sl en~ th·elem (2 1 ~) 

is-c-character-string(x) -- LIST char 1 

is-c-bit-strinq(x) 

1"1=:4 

sle.,'3th ·elel"n (2., x) 
LIST . bit1 n.• 

is-c-replicated-string-constant.(x) 

B~ 4. Tg~ TRANSLATOR 
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where;:· 
bs 1 ·= {is-B-CHAR•elelfl"{2;x'j --• 2, 

T -- 10) 
Xn = elemn•elem (2 8 x) 
cha171 = {Xn = <APOSTR, APOSTR> APOSTR, 

T -• Xnl' 
bit 1 " (is-O~CHAR (Xn) -- O-BIT, 

T -• 1-BIT) , 
x:1. = elem(1,x) 
x 5 = ~ 0 (<elem1 :elem(5 8 x,>) 

(348) intg-val(y,bs) = 

(349) 

(350) 

is-Q(y) v is-0-CHAR(y) -- 0 

is-1-CHAR(y) --

is-c-digit(y) & bs = 2 --error. 

is-2-CHAR (y) 2 

is-3-CHAR (y) 3 

is-4-CHAR (y) 4 

is-5-CHAR (y) 5 

is-6-CRAR (Y) 6 

is-7-CHAR (y) 7 

is-8-CHAR(y) 8 

is-9-CHAR (y) 9 

length( Y) 
is-c-integer -• :E intg-val (elem (n, y), bs) • bs t (length (Y) - n) 

·n=" 

for: (is-O(y) v is-c-digit(y) v is-c-integer(y)) & (bs = 2 v bs = 10) 

lg (u) = 
is-list (u) -- length (u) 

T -- 0 

sgn (u) = 
is-MINUS (u) -- -1 

T -- 1 

~!..2-!~!!I!E!:gllli 

Identifiers are translated by aPplying the function mk-id to the character 
lists repre~enting them in the concrete program text. This function ~aps 
one-to-one character lists into elementary objects satisfying the predicate is-id, 
Le. it maos one-to-one nconcret::_~_ identifi~rs" _(and_ other character lists, used 
in this docUment for ini~.i~l labe;ls, too) into_ corresponding_ "ab~tract 
ident:.ifiers". · 
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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 
apply the function mk-id. 

In many instances, identifiers have to be handled like references: thei~ 
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 prelillinary 
declaration is at level one. 

{351) trans-id(p) = 

env-trans-id(block-p(p),?) 

for:is-c-identifier•n(t) 

Ref.: block-p 4-4 (8) 

(352) env-trans-id (b,p) = 

( 353) 

(354) 

(355) 

length•s-id-list•decl-ref(b,p) = 1 -- mk-id-1(p) 

for:is-c-block•b(t) ,is-c-identifier•p(t) 

Ref.: decl-ref 4-84(326) 

mk-id-1(p) = 

is-c-identifier•p(t) -• gen 1 

is-<>•s-ap(ref1) ~ 
(Yn) (-.is-Q•sn•s-sl (ref 1 ) ;::, ,is-*•descr-e:r:t (Q, sn•s-sl (ref1J)) -• 

where: 
gen 1 = mk-id•generate-2•generate-1•~(t) 
ref1 = trans-ref(o) 

for:(is-c-identifier v is-c-basic-reference)•p(t) 

Ref.: descr-ext 4-43(176) 
generate-2 2-3(q) 
generate-1 2-3(3) 
trans-ref 4-83(323) 

mk-id (chl) = 

Note: cf. /~/. 

is-single-id-cont(p) = 
is-c-identifier•p(t) & FJn,q) {is-c-attention-condition•q(t) .11. p = sn•s 3 •P v 

i~-c-access-staternent•q(t) & -.is-Q•s 3 •q(t) & p = sn•s2 •s3 v 
is-c-LOCATE•s 1 •s1 •q{t) & p = s 2 •s1 •p v is-c-CONDIT!ON•s1 •q(t) & p = s3•~) 
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Note: This predicate lists all those contexts of single identifiers which, if no 
matching exnlicit declarations exist, lead to non-explicit declarations. 
There are so~e other contexts of single identifiers (i.e. identifiers not 
in references and not in their ovn declaration) in the language, e.g. in 
the label attribute, or in allocate items: but in those cases there has to 
be a corres~onding explicit declaration. 
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This chapter defines the predicate is-proper-proqraa, giYing the syntactic 
structure of abstract programs produced by the function translate defined in 
chapter Q.. 

It should be noted that not each abstract prograa, i.e. not each object 
satisfying the predicate is-proper-progra•, may be produced by the function 
translate froa a concrete program. The range of the translate function is a 
subset of the set of all abstract programs. 

(1) is-proper-program = 

(<s-decl-part:is-decl-part>, 
<s-body-part:is-body-part>) 

(2) is-body-part = 

((<id: is-body> 1 1 is-id (id)}) 

(3) is-body = 

c<s-entry-part:is-entry-part>, 
<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>, 
<s-recursive:is-opt>) 

(4) is-entry-part = 

((<id:is-entry-point> I I is-id(id)J) 

(5) is-entry-point = 

(<s-st-loc:is-index-list-1>, 
<s-param-list:is-id-ref-list>, 
<s-ret-type:is-descr-scalar>) 

(6) is-id-ref = 

{<s-id:is-id>) 

(7) is-cond-part = 

(<s-on:is-prefix-cond-list>, 
<s-no:is-prefix-cond-list>) 

(8) is-opt = 

is-* v is-Q 

5. ABSTRACT SYNTAX 1 
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2~£_Q~£~~R~!1Qli~ 

5. 2.1 GENERAL 

(9) is-decl-part = 

((<id:is-decl> I I is-id(id))) 

(10) is-decl = 

TR 25.097 
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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 is-attn 

(11) is-!)rop-var 

{<s-scope:is-INT v is-EXT v is-PARA~>, 
<s-stg-cl:is-AUTO v is-STATIC v is-CTL v is-n>, 
<s-aggr: is- prop-aggr>, 
<s-connected:is-opt>) 

(12) is-defined = 

(<s-base:is-ref>, 
<s-aggr:i~-prop-aggr>, 
<s-pos:is-opt-expr>) 

(13) is-based = 

(<s-ptr:is-opt-ref>, 
<s-aggr:is-prop-aggr>) 

{14) is-entry-const = 

(<s-scope:is-INT v is-EXT>, 
<s-descr-list:is-descr-list v is-*>, 
<s-ret-type:is-descr-~calar>, 
<s-body:is-id v is-0>, 
<s-reducible:is-opt>) 

( 15) is-descr = 

is-* .., 
(<s-stg-cl:is-CTL v is-0>, 
<s-aggr:is-descr-aggr>, 
<s-connected:is-opt>) 

(16) is-file-const := 

{<s-scope:is-INT v is-~XT>, 
<s-file-attr:is-file-attr-set>, 
<s-env-attr:is-env-attr>) 

2 5. ABSTRACT SYNTAX 
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(17) is-file-attr = 

is-CST v is-BST v is-R~C v is-INP v is-JUT v is-UPD v is-SEO v is-TBA v 
is-DIR v is-BU~ v is-ONB v is-PRT v is-BAC v is-EXC v is-KEY 

(1A) is-env-attr 

Note: This predicate is implementation defineda 

(19) is:-label-const. ::: 

is-index-list-1 

{2fl) is-index = 

is-intg-val v is-T v is-P 

(21) is-format-const 

(<s-cond-part:is-cond-part>, 
<s-format-list:is-format-list-1>, 
<s-ident :is-id>) 

(22) is-generic = 

is-generic-member-list-1 

(23) is-generic-member ::::: 

(<s-entry:is-ref>, 
<s-descr-list:is-generic-descr-list>) 

(24} is-generic-descr = 
(<s-stg-cl:is-CTL v is-Q>, 
<s-aggr:is-generic-aggr>) 

(25) is-attn = 

{<s-env-attr:is-env-attr>) 

5.2.2 AGGB~GATE ATTR!BUT~S 

(26) is-orop-aggr = 

is-prop-array v is-prop-struct v is-prop-scalar 

(27) is-prop-array 

(<s-lbd:is-expr v is-* v is-refer), 
<s-ubd:is-expr v is-* v is-refer>, 
<s-elem:is-prop-aggr>) 
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(28) is-refer = 

c<s-expr:is-expr>, 
<s-refer:is-id-list>) 

(2q) is-vrop-struct = 

is-prop-succ-list-1 

(30) is-prop-succ =· 

c<s-qual:is-id>, 
<s-aggr: is-prop-aggr>) 

(31) is-prop-scalar = 

c<~-da:is-prop-da>, 
<s-dens:is-AL v is-UNAL>, 
<s-init:is-init>) 

(32) is-prop-da = 
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is-prop-arithm v is-prop-string v is-pie v is-nrop-area v is-entry-da v 
is-label-da v is-offset v is-PTR v is-FILE v is-TASK v is-EVENT 

(33) is-orop-arithm = 

c<s-mode:is-RE!L V is-CPLX>, 
<s-base:is-DEC v is-BIN>, 
<s-scale:is-?LT v is-~IX>, 
<s-prec:is-intg-val>, 
<s-scale-f:is-intg-vat v is-Q>) 

(34) is-prop-string = 

(<s-base:is-CHAR v is-BIT>, 
<s-length:is-expr v is-* v is-refer>, 
<s-varying:is-VAR v is-O>) 

(35) is-pro~-area = 

(<s-size:is-expr v is-* v is-refer>) 

(36) is-entry-da = 
(<s-descr-list:i~-descr-list v is-*>, 
<s-ret-type:is-descr-scalar>, 
<s-reducible:is-opt>) 

(37) is-label-da = 

is-LABEL v 
(<s-label-list:is-id-ref-list>) 

4 5. ABSTRACT SYNTAX 
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(38) is-offset • 

is-OF7SET v 
{<s-area:is-ref>} 

(3Q) is-i nit = 

is-init-ele~-list v is-ca]l-st v is-spec-init-elem-list 

(40) is-init-elem = 

is-init-iter v is-expr v is-* 

{41) is-ini t-i t.er = 

(<s-reo:is-expr>, 
<s-init:i~-init-elem-list-1>) 

(42) iR-spec-init-elem = 

(<s-sl:is-intg-val-list-1>, 
<s-id: i!';-id>) 

(41) is-descr-aggr = 

is-descr-array v is-descr-s+ruct v is-descr-scalar 

(44) is-0escr-arrav = 

{<s-lbd:is-intg-val v is-*>, 
<s-ubd:is-intg-val v is-*>, 
<s-elem:is-descr-aggr>) 

(45) is-descr-struct = 
is-descr-succ-list-1 

(46) is-rlescr-succ = 

(<s-aggr:is-Jescr-aggr>) 

(47) is-descr-sca lar -= 

(<s-da:i~-descr-da>, 
<s-dens:is-AL v is-UNAL>} 

(4R) is-de~cr-da = 
is-pron-arithm v is-descr-string v is-~ic v is-descr-area v is-entry-da v 
is-LAB:L v is-off~et v is-PTR v is-?IL: ~ is-TASK v is-EVENT 
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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-VAB v is-Q>) 

(SO) is-descr-area = 

(<s-size:is-intg-val v is-*>) 

(51) is-generic-aggr = 
is-generic-array v is-generic-struct v is-generic-scalar 

(52) is-generic-array = 

(<s-elem:is-generic-aggr>) 

(53) is-generic-struct = 

i~-generic-succ-list-1 

(54) is-generic-succ = 

(<s-aggr:is-generic-aggr>) 

(55) is-generic-scalar = 

(<s-da:is-generic-da v is-*>, 
<s-dens:is-AL v is-ORAL v is-Q>) 

(55) is-generic-da = 

is-generic-aritha v is-generic-string v is-pie v is-AREA v is-EMTRY v 
is-LABEL v is-OFFSET v is-PTR v is-FILE v is-TASK v is-EVEIT 

(57) is-generic-arithm = 

(<s-mode:is-REAL v is-CPLX v is-n>, 
<s-base:is-DEC v is-BIN v is-0>, 
<s-scale:is-FLT v is-!IX v is-a>, 
<s-prec!is-intg-val v is-n>, 
<s-scale-f:is-intg-val v is-G>) 

(58) is-generic-string = 

(<s-hase:is-CHAR v is-BIT v is-o>, 
<s-varying:is-VAR v is-Q>) 

6 S, ABSTRACT SYNTAX 
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is-al-array v i~-al-struct v is-al-scalar 

{60) is-al-array ~ 

(<s-lbd:is-expr v is-*>, 
<s-ubd:is-expr v is-*>, 
<s-elem:i~-al~aggr>) 

(61) is-al-struct = 
is-al-succ-list-1 

(62) is-al-succ = 

(<s-aggr:is-al-aggr>) 

(63) i~-al-scalar ~ 

(<s-da:is-al-string v is-al-area v is-0>, 
<s-init:is-init-elem-list v is-call-st>} 

{64) is-al-string ~ 

(<s-base:is-CHAR vis-BIT>, 
<s-length:is-expr v is-*>) 

(65} is-al-area = 

(<s-size:is-expr v is-*>} 

5,2,3 PICTUR~S 

(66) is-pie = 

is-dec-pic v is-sterling-pie v is-bin-pie v is-char-pi~ 

(67} is-dec-pic = 

(<s-mode:is-CPLX v is-Q>, 
<s-~t-field:is-dec-spac-list-1>, 
<s-mt-unit:is-intg-val v is-0>, 
<s-scale-f:is-intg-val v is-O>v 
<s-exp-~ep:is-t-CHAR v·i~-0), 

<s-exp-field:is-dec-spec-list-1 v is-0>) 

(08) is-dec-spec = 

is-9-CHAq v is-Z-CHAR v is-ASTBR v is-Y-CHAR v is-T-CHAR v is-I-CHAR v 
is-R-CHAR v is-SI~N v is-PLOS v i~-MINUS v is-DOLLAR v is-BLANK v is-CO~MA v 
is-SLASH v is-POINT v is-C-CRAR v is-D-CHAR v is-B-CHAR 

5. ABSTRACT SYNTAX 7 
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(69) iR-sterling-pic = 
(<s-mt-field:is-sterling-snec-list-1>, 
<s-stat-part-end:is-intg-val>, 
<s-pound-end:iA-intg-val>, 
<s-shill-end:is-intg-val>, 
<s-mt-unit:is-intg-val v is-O>} 

(70) is-sterling-spec = 

i~-dec-spec v is-6-CHAR v is-7-CHAR v is-8-CHAR v is·S-CHAR 

(71) is-bin-pie = 
(<s-mode:is-CPLX v is-U>, 
<s-mt-field:is-bin-spec-list-1>, 
<s-mt-unit:is-intg-val v is-a>, 
<s-scale-f:is-intg-val v is-n>, 
<s-exp-field:is-bin-spec-list-1 v is-O>) 

(72) is-bin-spec = 

iA-1-CHAR v is-2-CHAR v is-3-CRAR v is-SIGH 

(73) is-char-pie = 
(<s-field:is-cbar-spec-list-1>) 

(74} is-char-spec = 
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is-X-CHAR v is-A-CHAR v is-9-CHAP v is-ASTER v is-BUR~ v is-co"u v is-SLASH v 
is-POINT 

5.2.4 l'ORMATS 

(75) is-format. = 

is-format-iter v is-format-iteM 

(76) is-format-iter = 

(<s-rep:is-expr>, 
<s-format-list:is-format-list-1>) 

(77) is-forma t-Hem = 

is-data-format v is-control-format v is-remote-for•at 

(78) is-data-format = 

is-real-format v is-cplx-for.mat v is-string-for•at v is-pic-foraat 

8 5. ABSTRACT SYNTAX 
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{7q) i~-real-format = 
(<s-type:is-FLT v is-FIX>, 
<s-w:is-expr>, 
<s-d:is-expr>, 
<s-p-s:is-opt-expr>) 

(80) is-cplx-forMat = 
{<s-type:is-CPLX>, 
<s-real:is-real-format v is-oie-format>, 
<s-imag:is-real-format v is-pie-format>) 

(81) is-string-format = 
{<s-type:is-CHAR v is-BIT v is-BBTT>, 
<s-w:is-opt-expr>) 

(82) is-pie-format = 

{<s-ty~e:is-PIC v is-BPIC>, 
<s-pic:is-pie>) 

(83) is-control-format = 

(<s-type:is-control-format-type>, 
<s-w:is-opt-expr>) 

(84) is-control-format-ty~e 

is-SPACE v is-BSPACE v is-COL v is-BCOL v is-LINE v is-PAGE v is-SKIP 

(85) is-remote-format = 
{<s-type:is-REMOTE>, 
<s-ref:is-ref>) 

(86) is-st = 
(<s-conn-part:is-cond-?art>, 
<s-label-list:is-id-ref-list>, 
<s-prop-st:is-orop-st>) 

(87} is-prop-st = 
is-block v is-group v is-st-list-1 v is-if-st v is-goto-st v is-call-st v 
is-return-st v is-incoroorate-st v is-fetch-st v is-release-st v is-wait-st v 
is-delay-st v is-exit-si v is-stop-st v is-assign-st v is-allocate-st v 
is-free-st v is-on-st v is-revert-st v is-signal-st v 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 is-read-st v is-write-st v is-revrite-st v is-locate-st v 
is-delete-st v is-unlock-st v is-display-st v is-null-st 

5. ABSTRACT SYNTAX 9 
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(88) is-null-st = 

(<s-st: is-NULL>) 

5.3.1 BLOCK, GROUP 

(69) is-block = 

(<s-decl-part:is-decl-part>, 
<s-body-part:is-body-part>, 
<s-cond-part: is-cond-?art.>, 
<s-st-list:is-st-list-1>, 
<s-reorder: is-opt>) 

{90) is-grouo = 

is-while-group v is-contr-grouo 

{91) is-vhile-group = 

(<s-vhile:is-e~pr>, 

<s-do-list:is-st-list-1>) 

(92) is-contr-group = 

(<s-contr-var:is-ref>, 
<s-soec-list:is-do-soec-list-1>, 
<s-do-list: is-st-list-1 >) 

{93) is-do-spec = 

(<s-i nit: is-expr>, 
<s-by:is-opt-expr>, 
<s-to:is-opt-expr>, 
<s-vhile:is-opt-expr>) 

(94) is-if-st = 

(<s-st:is-IF>, 
<s-expr:is-expr>, 
<s-then:is-st>, 
<s-else: is-st.>) 

(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:is-CALL>, 
<s-entry:is-ref>, 
<s-arg-list:is-exor-list>, 
<s-pa-opt:is-pa-opt v is-Q>) 

(97) is-oa-opt = 

(<s-task:is-ref v is-*>, 
<s-event:is-ref v is-*>, 
<s-ori:is-opt-expr>} 

(98) is-return-st = 

(<s-st:is-RETURN>, 
<s-expr:is-opt-expr>) 

{99) is-incorporate-st = 
(<s-st:i~-INCORPORATE>, 

<s-text:is-incorporate-text>) 

(100) is-incorporat.e-text = 

TR 25,097 

TRANSLATION OF PL/I INTO ABSTRACT S!M~AX 

Note: This predicate is implementation d~fined. 

5.3.3 STORAGE MANIPULATING STATE,ENTS 

(10 1) i$-fetch-st = 

{<s-st:is-FETCH>, 
<s-entry-list:is-ref-list-1>) 

(102) is-release-st = 

(<s-st:is-RELEASE>, 
<s-entry-list:is-ref-list-1>) 

(1 0 3) iR-wa i t-st = 

(<s-st:is-WAIT>, 
<s-event-list:is-ref-list-1>f 
<s-event-number:is-opt-expr>) 

(104) is-delay-st = 

(<s-st:is-DBLAY>, 
<s-time:is-exor>) 

(105) i~-exit-st = 

(<s-st: is-~XIT>) 

5. ABSTRACT SY•TAX 11 
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(106) is-stop-st = 

(<s-st: is-STOP>) 

(107) is-assign-~t = 

(<s-st:is-ASSIGN>, 
<s-lp:is-ref-list-1>, 
<s-r!':is-expr>, 
<s-byname:is-opt>) 

(108) is-alloca te-st = 

(<s-st:is-ALLOCATE>, 
<s-list: is-al-list-1>) 

(109) is-al = 

(<s-id:is-id>, 
<s-aggr:is-al-aggr v is-•>, 
<s-ptr:is-opt-ref>, 
<s-area:is-opt-ref>) 

(110) is-free-st = 

(<s-st: is-FREE>, 
<s-list:is-free-list-1>) 

(111) is-free = 

{<s-ref:is-ref>, 
<s-area:is-opt-ref>) 

5.3.4 CONDITION AND ATTENTION HANDLING STATEMENTS 

(112) is-on-st = 

(<s-st:is-ON>, 
<s-cond:is-cond>, 
<s-snap:is-opt>, 
<s-on-unit:is-st v is-SYSTEM>) 

(113) is-revert-st = 

(<s-st:is-REVERT>, 
<s-cond:is-cond>) 

(114) is-signal-st = 

(<s-st:is-S!GNAL>, 
<s-cond:is-cond>) 

(115) is-cond = 

is-prefix-cond v is-AREA v is-named-io-cond v is-ERROR v is-FINISH v 
is-progr-named-cond v is-attn-cond 

12 5. ABSTRACT SYNTAX 
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{116) i~-prefix-cond = 
is-CONV v is-rorL v is-o:L v is-SIZE v is-STR~ v is-STRZ v is-SUBRG v is-UFL v 
is-z~rv v is-check-cond 

( 117) is-check-cond = 

(<s-ref-list:i~-ref-list-1>, 
<s-conn:is-CH~CK>) 

(11R) is-named-io-cond = 

(< s-re f: is-ref>, 
<s-cond:is-io-cond>) 

( 1 1 q) is-io-cond = 

is-BOV v is-EOV v is-Z~D~ v is-SNDP v is-KEY v is-NAME v is-REC v is-TMT v 
is-UN~F v is-P~ND 

(, 20) 

(121) 

is-nrogr-na~ed-cond = 
(<s-irl: is-id>, 
<s-cond:is-CON~>) 

is-att. n-cond = 

{<s-attn-list:iR-id-ref-list>, 
<s-cond:is-ATTN>) 

(122) is-access-st = 

( 123) 

(<s-st:is-ACCESS>, 
<s-cond:is-attn-cond>, 
<s-else:is-st v is-Q>) 

is-enable-st = 
(<s-st:is-ENABL:>, 
<s-list:is-enable-lis~-1>) 

( 124) i~-enable = 

{<s-cond:is-attn-cond>, 
<s-spec:is-ACC v is-ASYN>, 
<s-event:is-opt-ref>) 

(125) is-disabla-•t = 

(<s-st:i~-DISABL~>, 

<s-cond;is-attn-cond>) 

5. ABSTFACT SY~TU 13 
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5.3.5 INPUT AND OUTPUT S~ATEMENTS 

(126) is-open-st = 

(<"s-st: is-OP!::N>, 
<s-list:is-open-list-1>) 

(127) is-open = 

(<s-file:is-ref>, 
<s-title:is-opt-expr>, 
<s-lsz:is-opt-exor>, 
<s-blsz:is-opt>, 
<s-~sz:is-opt-expr>, 
<s-open-attr:is-file-attr-set>, 
<s-env-attr:is-env-attr>, 
<s-volume:is-opt>) 

(128) is-close-st = 
(<s-st:is-CLOS~>, 

<s-list:is-close-list-1>) 

( 129) is-close = 

(<"s-file:is-ref>, 
<s-env-attr:is-env-attr>, 
<s-volu~e:is-o~t>) 

(130) is-get-st = 

( 13 1) 

is-file-get-st v is-strin9-get-st 

i~-file-get-st = 

(<s-st: is-GET>, 
<s-file:is-ref>, 
<s-spec:is-data-spec v is-0>, 
<s-copy:is-opt>, 
<s-skip:is-opt-expr>) 

(132) is-string-get-st = 

(<s-st: is-GET>, 
<s-string:is-expr>, 
<~-base:is-cqAR v is-BIT>, 
<s-s!_)ec: is-dat.a-spec>) 

(133) is-put-st = 

is-file-put.-st v is-str.ing-~mt-st 

14 "· ABSTRACT SYNTAX 
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( 134) 

(135) 

is-file-~ut-st = 
(<'"s-st:is-PUT>, 
<s-file:is-ref>, 
<s-spec:is-data-spec v is-a>, 
<s-page:is-opt>, 
<s-line:is-opt-exnr>, 
<s-~kip:is-opt-expr>) 

i~-strinq-put-st = 
(<s-st: is-PUT>, 
<s-string:is-ref>, 
<s-base:is-CHAP v is-BIT>, 
<s-spec:is-data-spec>) 

(136) is-data-soec = 

( 137) 

(138) 

(139) 

( 140) 

( 141) 

( 142) 

is-list-data-dir v is-edit-dir-list-1 

is-list-data-dir = 

(<s-data-list:is-item-list-1>, 
<s-type:is-LIST v is-JATA v is-ALL-DATA>) 

is::-erH t-dir = 

(<s-data-list:is-item-list-1>) 
<s-format-list:is-format-list-1>) 

i;:;-item = 

is-contr-item v is-exor 

is-contr-item = 
(<s-contr-var:is-ref>, 
<s-spec-list:is-do-spec-list-1>, 
<s-do-list:is-itBm-liqt-1>) 

is-read-.s:t = 

is-into-read-st v is-set-read-st v is-ignore-read-st 

is-into-read-st = 
{<'s-st:is-l1EAD>, 
<s-file:is-re£>, 
<s-into:i~-ref>, 
<s-iqent:is-o9t-expr>P 
<s-id•o:is-opt-ref>, 
<s-nolock:i~-oot>, 

<s-event:is-opt-ref>) 

5. ABSTRACT SYNTAX 15 
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(143) is-set-read-st = 
(<s-st: is-READ>, 
<s-file:is-ref>~ 
<s-ptr: is-ref>, 
<s-ident:is-opt-expr>, 
<s-idto:i~-opt-ref>) 

(144) is-ignore-read-st = 

(<s-st: is-F BAD>, 
<s-fi1e:is-ref>, 
<s-ignore:is-opt-expr>, 
<s-event:is-opt-ref>) 

(145) i~-write-st = 

(<s-st:i~~WRITE>, 

<s-file:is-ref>, 
<s-from:is-ref>, 
<s-ident:is-opt-expr>, 
<s-event:is-opt-ref>) 

(146) is-revrite-st = 

(<s-st:is-REWRITE>, 
<s-file:is-ref>, 
<s-from~is-opt-ref>, 
<s-ident:is-opt-exor>, 
<s-event.: is-opt-ref>) 

(147} is-locate-st = 

(<s-st:is-LOCATE>, 
<s-file:is-ref>, 
<s-id:is-id>, 
<s-ptr:is-opt-ref>, 
<s-ident:is-opt-expr>) 

(148) is-delete-st = 

(<s-st:is-DELETr>, 
<s-file:is-ref>, 
<s-ident:is-opt-expr>, 
<s-event:is-opt-ref>) 

(149} is-unlock-st = 
(<s-st:is-UNLOCK>, 
<s-file:i~-ref>, 
<s-ident:is-exor>) 

(150) is-disalay-st = 

{<s-st:is-DISPLAY>, 
<s-idBnt:is-expr>, 
<s-idto:is-opt-re£>, 
<s-event:is-opt-ref>) 

16 5. IBSTPICT SYNTIX 
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(1S1) ls-expr = 

(1'i2) 

(153) 

(15Q) 

is-infix-expr v is-~refix-expr v is-paren-expr v is-ref v is-const v is-isub 

is-infix-expr = 
(<s-opr:is-infix-opr>, 
<s-on-1:is-exryr>, 
<s-op-2:is-expr>) 

i~-infix-opr = 

is-OR v is-AND v is-~T v is-GZ v is-:Q v is-L! v is-LT v is-NE v is-CAT v 
is-ADJ v is-SUATR v is-MULT v is-DIV v is-!XP 

is-orefix-exnr = 
{<s-opr:is-preflx-opr>, 
<s-op: is-ex or>) 

{155) i~-prefix-opr = 

( 156) 

(157) 

is-NOT v is-?LITS v is-MINUS 

is-paren-exnr = 

(<s-op:is-expr>) 

is-ref = 

(<s-id-list:is-id-list-1>, 
<s-otr:is-oot-ref>, 
<s-Sl:is-suhscr-expr-list>, 
<s-ar:is-ex~r-1ist-list>) · 

( 158} is-suhscr-exnr = 

(159) 

(160) 

( 161) 

is-ex!'lr v is-* 

is-const· = 

is-arithm-const v is-string-const 

is-arithm-const = 
(<s-da:is-prop-arithm>, 
<s-v:is-num-val>) 

is-st~inq-crynst = 
(<s-da:is-fixed-string-eda>, 
<s-v:is-char-val-list v is-bit-val-liAt>) 

5. ABSTRACT SY~TAX 17 
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(162) ip;-fixed-string-eda = 

(<s-base:is-CRAB v is-BIT>, 
<s-length:is-intg-val>) 

(163) is-isub = 

(<~-i:i~-intg-val>) 

(164) is-opt.-expr = 

is-expr v is-Q 

(165) is-opt-ref = 

is-ref v is-Q 

(166) is-int.g-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/ 
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The production rules of the concrete syntax as defined in chapter 3 of /3/ 
using an extended Backus notation .form tvo categories of rules, the so-called 
higher and lover level production rules. The syntactical structuring of the rules 
of both levels itself satisfies a meta syntax also given in /3/ which is repeated 
in section 1. 

The transcription of th.e rules in general depends on the synta11: level in order 
to convey the ~nformation of the syntax level also to the transcribed rules~ loeG, 
to the predicate definitions and to the classes of objects characterized bv these 
predicate d~finitions. Tbe transcription of the higher level production rules is 
defined in section 2~1; the transcription of the lover level production rules in 
section 2.2. 

( 1) prod-rule : : = not-var .;..:..:: definition 

( 2) definition : := sequence I sequence l definition 

(3) seauence :! = unit i unit seauence 

( 4) unit : := not-var I not-const I unitoee I 
[ definition I I [ definition 1 I 
! not-const • unit••• l I [ not-const • unitoee J 

( 5) not-var ::== sm-letter sm-letter - not-var sm-letter not-var 

(6) sm-lett.er : :::: a I b I c I d e f I g h I i I j I k I 1 m 
n I 0 I D I q r s I t u I V I w I X I y z 

(7) not-const : :-= PL/I-symb PL/I-symb not-const 

(S) PL/I-symb : :::: A I B c D E F I G R I r J K L M 
N I 0 p Q R s I T 0 I V w X y z 
$ I ii) # 0 1 2 I 3 4 I 5 6 7 8 9 
blank : • - I • I I ( ) 

' I & ! > < - I ? % I • 
Additional rules for the insertion of spaces: 

Spaces (e.g. blanks, nev lines, new pages) are optional immediately 
preceding or succeding 'ri=' or '1' or '{' or v}~ or'[' or '] 1 or to; or 
'•••' and between arbitrary adjacent units. A space is mandatory {to avoid 
ambiguities) between adjacent not-vars and between adjacent not-consts. 

The transcription of the production rules of the concrete syntax is performed 
by three functions ar, ar-1, and ar-2. The arguments of these functions are 
pieces of text out of concrete oroduction rules (i.e. strings), and any such 
string takes a for.~ which can be generated by the above meta syntax~ 

The transcription functions map such strings piece by piece into piece~ of text 
of Dredicate definitions: this is done in a way that the mapping is governed by 
the.meta syntactic category to vhich the argument belongs~ 

APPENniX I: TRANSCRIPTION 0? CONCRETE SYNTAX INTO ABSTRACT REPRESENTATION 1 
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The transcription of a production rule is co•plete if the whole text of the 
production rule has been transcribed. In this case the resulting text is a 
complete predicate definition which is a member of the predicates defining the 
abstract representation of concrete programs. 

Note: 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. 

2.1 TRANSCRIPTION 0? HIGHER LEVEL PRODUCTION RULES 

Any production rule of the higher level concrete syntax is transcribed into a 
predicate definition by the function ar, which is recursively defined as follows: 

(9) ar ( not-var ::=definition) = 
is-c- not-var = ar ( definition 

(10) ar ( sequence.1 I ... I sequencen ) = 

ar ( sequence1 ) V ... V ar sequencen 

Note: This rule is valid only for n ~ 2 

(11) ar ( unit.s. ... uni tn ) = 

(< s ( 1) ar unit 1 )>, 

< s (n) ar { unitn )>) 

Note: This rule is valid only for n ;, 2 

(12) ar ( not-var ) = 
is-c- not-var 

(13) ar ( not-const. ) = 
ar-1 ( not-const 

( 1 q) ar ( [ definition J = 

ar ( definition ) 

(15) ar ( [ definition l ) = 
is-n v ar definition 

(16) ar ( unit••• = 
(< s (1) : ar unit )>, ••• ) 

( 17) ar ( { not-const • unit••• I ) = 

(< s-del ar ( not-const ) >, 
< s ( 1) : ar ( unit p, .. .) 

2 APPENDIX T: TRANSCRIPTION OF CONCRETE SYNTAX INTO ABSTRACT REPRESENTATION 
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(18) ar ( [ not-const • unit••• ) = 
is-D v ar ( [ not-const • unit••• ) ) 

2.2 TRANSCRIPTION OF LOWSR LEVEL PRODUCTION RULES 

(20) 

(21) 

Any produc~ion rule of the lover level concrete syntax is transcribed into a 
predicate definition by the funCtion ar-1# which is recursively defined as 
follows: 

ar-1 ( not-var definition ) = 

is-c- not-var = ar ( definition 

ar-1 ( se<'!uence 1 1 • • • J sequence0 = 

ar-1 { seguence1. ) v • ~. v ar-1 sequencen 

Note: This rule is valid only for n ~ 2 

ar-1 ( unit1. unitn ) = 

(< elem(1) ar-1 unit 1 )>, 

< elem (n) ar-1 unitn ) >) 

Note: This rule is valid only for n ~ 2 

(22) ar-1 ( not-var ) 

is-c- not-var 

(23) ar-1 ( PL/I-symb1 , ••• ,PL/I-symbn) = 

(<elem (1) ar-1 PL/I-symb 1 )>, 

<elem (n) ar-1 PL/I-symbn ) >) 

Note: This rule is valid only for n ? 2. It applies e.g. for keywords an~ 
compo~ite operators. In order to keep the transcribed predicates short, 
this tran~cription rule vas not annlied in chapter 3 in all instances where 
the PL/I-sy~bols vere letters. 

(24) ar-1 ( PL/I-symb ) = 

ar-2 ( PL/I-syob 

(25) ar-1 ( { definition 

ar-1 ( definition ) 

(26) ar-1 ( [ definition ] ) = 

is-0 v ar-1 { definition 

IPPEIDti I: T!INSCRIPTIOI OF CONCRETE S!NTAI INTO ABSTRACT REPRESENTATION 3 



!{ANSLATT0N OF PL/I lNTO AU3fRACT SYNTAX 

{.!7) dr--1 ( unit••• ) 

(2S) 

(< ele1'(1) : ar-1 unit)>, •.• ) 

Th0 function ar-2 is dBfined as follows: 

rL/I-sy"b I ar-2 ( PL/I-symb I 
------------+-----------------------

A 

l 

• 
\) 

9 

flLA~K 

+ 

• 
I 
( 

I 

& 

I 

> 
< 
? 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

is-A-CHAR 

is-Z-CYAR 
is-DOLLAR 
is-C0:-11'\-AT 
is-NU:-lBZR-SIGN 
i.s-0-CRAR 

is-9-CHAR 
is -BR£:AK 
is-BLANK 
is -APOSTR 
is-EQ 
is-PLUS 
is-MINUS 
is-AST:rl 
is-SLAS~ 
is -LEPT-PA.R 
is-1.-:If;HT-PAI\ 
is -C0<1M A 
is -POINT 
i.:;-SEM IC 
is-COLON 
ie::-A~J 
is -0 ~{ 
i.s-NJ:' 
is-GT 
is -LT 
i.s -cu:sr 
i.s -PERC 
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This index lists all names used in the document, vith the exception of names of 
~electors or formal parameters, metavariables, abbreviations and those function 
names, which are defined in chapter 1 of /5/. 

?ormulas are referenced to by the form XX-YYY(ZZZ), where XX is the number of 
the main chanter, YYY is the ~age number within the main chapter and ZZZ is the 
number of the formula within the main chapter. 

The following conventions hold: 

(1) For names defined in chapter 1 only the defining formula is given. 

(2) ?or all other names all instances of use in a formula are given. The 
defining formula is indicated by an underlined reference. 

APPENDIX II:. CROSS-RE!ERENCE INDEX 
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APPENDIX I!: CROSS-REFERENCE INDEX 

A-CHAR 

!CC 

ACCESS 

ADD 

AL • 

al-succ-list (p) 

ALL-DATA 

ALLOCATE 

AND 

APOSTR 

app-da (z,bs) 

2-8 (2 6) • 4-22 ( 8 0) • 4- 3 8 (151) ' 4- 4 9 ( 1 96) , 5-8 (7 4) 

• 4-74 (296) • 4-7 4 (297) , 5-13 ( 124) 

•••••• 4-74 (293) ,5-13 {122) 

.4-55(218) ,4-82(321) ,5-17(153) 

• 4-2 7 ( 96) '4-27 ( 9 7) • 4-4 6 ( 184) • 5-4 (31) , 5-5 ( 4 7) • 5-6 (55) 

• 4-5912381..4-59 (237) 

.4-79(311) ,5-15(137) 

.4-69(274),5-12(108) 

2-4 (9), 2-B (24) , 2- B (26) , 3-20 ( 134) ,3-24 ( 162) , 5-17 (153) 

.3-zJc1S9),J-23(161),J-24(162J,J-24(164),4-a9(34n 

• • • • • • • • • • • !!- 88 (3 !!Jl., ·- 87 (J 42) , 4- 88 ( 3 43) 

AREA •••• 4-10 (33),4-18(67) ,4-25(90) ,4-31 (116),4-32(119) ,4-32(119) ,4-44(179) ,4-51(204), 
4-53 (2H), 4-70 (279), 4-73 (290), 5-6 (56), 5- 12 (115) 

area-da (pd) 

arg-p-list (b,p) 

ARITHM • • ••• 

arithm-base (pd) 

aritba-da (pd) 

aritha-mode (pd) 

arithm-prec (pd) 

arithm-scale (pd) 

aritho-scale-f(pd) 

ASSIGN 

·!!-4Q..(lli).,4-31 (116) ,4-45(181) ,4-70(279) 

•••••• .'!;:86fl39},4-86 (338) ,4-86(339) 

• 4-3 1 (116) ' 4- 32 ( 117) • 4-32 (11 8) • 4-32 ( 119) • 4-51 ( 2 04) 

• !!::.i!JJ1.!1.2l.. 4- 33 (12 3) • 4- 3 4 (127) • 4-34 (13 2) 

• • • • • • !!::.i!.i!.in.i!l. • 4- 3 1 (116) 

• .'!::n.D.!l!U.. 4- 33 ( 123) • 4-34 (131) 

• • • • • • .'!::.i!!!.L!11b 4- 3 3 ( 12 3) 

• 4- 331126)., 4-33 ( 123) • 4-34 ( 127) • 4-34 ( 133) • 4-35 ( 134) 

·1::.i!.211.J!!l,4-33(123) 

.4-69(272) ,5-12{107) 

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 ( 1 44) '3-24 (162) '3-24 ( 166) '4-21 (78) • 4-28 ( 1 04), 4-28 (105) , 4-54 (217) • 

4-81 (319). 4-82 (320). 4-82 (321). 4-82 (321). 4-85 (333). 4-86 (340) '5-7 (68). 5-8 (74) 

ASYN •••••••••••••• 4-74(297),5-13{124) 

ATTN 4-23(81),4-25(89),4-26(92),4-73(292),5-13(121) 

AUTO •••••••••• 4-27(99) ,4-28 (101} ,5-2(11) 

B-CHAR • 4-22 (80), 4-22(80), 4-49 ( 196), 4-87 (342), 4-89 (347), 5-7 (68) 

BAC ••••••••••••••• 4-47(188) ,5-3{17) 

BASED .4-19 (72), 4-23 (8 1), 4-24 (88), 4-26 (92), 4-29 (106) 

based- ptr (pd) • • • • • • • • • • • • • -!!- 4JU12.fb 4-4 8 ( 191) 
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BBIT 

BCOL 

bdp-list (pd) 

• 4-49 {196). 5-9 (81) 

.4-49(196) ,5-9(84) 

• !!.::28J10 2)_, 4-23 ( 84) ' 4- 30 ( 111) ' 4- 43 ( 172) • 4- 4 4 ( 177) ' 4- 4 8 { 190) '4- 4 8 ( 1 91) ' 
4-50 (201) ,4-51 {203) ,4-70 (276) 

BIN 

BIT 

BUNK 

• • • • • • • • 4- 33 { 12 5) • 4- 52 ( 2 09) ' 4- 87 (3 42) • 4- 88 (34 3) • 5-4 ( 33) • 5-6 (57) 

4-35(140) ,4-36(144) ,4-49(196) ,4-52(209) ,4-78{310) ,4-87(342) ,5-4{34) ,5-6(49)' 
5-6 (58) ' 5-7 ( 64) ' 5-9 {81) • 5- 14 ( 132) ' 5- 1 5 ( 135) • 5- 18 (162) 

block-defaults{ad-set,b,id) 

.2-4(10) ,3-24(162) ,5-"1(68) ,5-8(74) 

•••• .!!::1.211JJ., 4-19 {69) '4-19 (71) 

block-p{p) •••• ·.!!::.!!1.!!).,4-7(24) ,4-10(31),4-14(50) ,4-14(51) ,4-15(56) ,4-16(57) ,4-19(69), 
4-23 (81) ' 4- 29 ( 1 07) ' 4- 54 ( 215) • 4- 55 ( 219) ' 4- 57 ( 226) ' 4- 57 ( 227) • 4- 61 { 24 1) '4- 6 ~ ( 2 6 8) • 

4-69 (26 9) '4-7 0 (2 76) '4-71 (2 84) '4 -7 3 ( 290 l • 4-7 4 (298) '4-7 9 ( 311) • 4- 81 ( 3 19) '4- 83 (3 23) • 
4-84{327) ,4-86(335) ,4-90(351) 

BOV • 4-7 3 (2 91) • 5- 13 (119) 

BPIC • 4-49 (196) ,5-9 (82) 

BREAK .2-8(24) ,3-22(150) 

BSPACE .4-49(196) ,5-9(84) 

BST .4-47(188),5-3(17) 

BOY .4-47(188),5-3(17) 

BOILTIN 4-10(33),4-18(67),4-26(92),4-26(92),4-27(94),5-2(10) 

c-base(pd) ••••••••••••• _!!-34(1]1)_,4-34(130) 

C-CHAR • • • 2-3 (26) , 4-22 (80) , 4-22 ( 80) , 4-49 (196) , 5-7 (68) 

c-mode (pd} • -.!!::lli1lli, 4-34 (130) 

c-scale(pd) ._!!-3illlli,4-34(130) 

CALL •• 4-66(259) ,5-11 (96) 

CAT .4-82(321),5-17(153) 

CHAR 4-35(140) ,4-36(144) ,4-49 (196) ,4-52(209) ,4-78(310) ,4-87(342) ,5-4 {34) ,5-6(49), 
5-6 (58) • 5-7 ( 6 4) ' 5-9 ( 81) • 5-14 (132} • 5-1 5 ( 1 35) ' 5- 18 {162) 

CHECK .4-63(247),5-13(117) 

CLOSE .4-77(305),5-14(128) 

COL .4-49(196),5-9(84) 

collect (set) • • • • •• 1::.lill 

COLON .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) 

COMA-AT ••••••••••••••••••••••••• 2-8(24),3-22(149),4-21(79) 

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 ( 24) • 
3-4 ( 25) , 3-4 1 27) , 3-5 ( 32) , 3-5 {37) , 3-6 (4 4 l , 3-7 151) , 3-7 (55) , 3- a ( 61 l , 3- 9 ( 66 l , 3-9 16 7) , 

3-10(73) ,3-11(84) ,3-13(94) ,3-13(95) ,3-13(96) ,3-14(100) ,3-14(101) ,3-15(104)' 
3-15 ( 1 09) '3-15 ( 11 0) ' 3-16 (114) '3-16 ( 115) '3-16 ( 116) ' 3- 17 (118) ' 3-17 ( 12 0) '3-1 8 ( 128) • 

3-22(144) ,3-24(162) ,3-24(166) ,5·7(68) ,5-8 (74) 
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COND •• 4-10(33) ,4-18(67),4-25(8~,4-26(92),4-26(92),4-27(94),4-73(290),5-2(10),5-13(12~ 

ccnn-opt (pd) 

const-da (X} 

const- val (x) 

CONV 

• ·.!!::2712.21.·4-23(84) ,4-43 (172) 

·.!!::~Qlli,4-87 (341) ,4-87 (342) 

.4-89jJ47l_,4-13(45) ,4-34(127) ,4-35(134) ,4-38{149) ,4-38(150) ,4-52(210). 
4-52 {211) • 4-58 {234) • 4-82 (320) , 4-87 ( 341) • 4-87 (342) • 4-89 {347) 

• • • • • • • • • • • • • ••••••••••••• 4-63 (246) • 5-13 ( 116) 

CPLX 4-3 3 (124) , 4-37 ( 147) , 4-4 9 ( 196) , 4-52 (2 0 9) , 4- 87 (3 42) , 5-4 (33) , 5-6 (57) , 5-7 (6 7) , 5-8 { 71) , 
5-9 (80) 

CST ••••••••••••••••••••••••••••••••• 4-47(188) ,5-3(17) 

CTL • 4-27 (95) , 4-27 {9 8) , 4-28 { 101) , 4-29 ( 106) , 4-32 ( 117) , 4-43 ( 176) , 5-2 ( 11) , 5-2 (15) , 5-3 {24) 

D-CHAR • • • • • • • • • • • • • • 2-8 (26) , 4-22 ( 80) , 4-22 (80) , 4-40 (160) , 5-7 {68) 

da-attr (pd) • .!!::J21illl.· 4-24 {86), 4-31 ( 116) • 4-44 (171) • 4-44 ( 179), 4-46 (184) • 4-51 (203) • 

da-attr-1 {pd) 

da-attr-2 (ad) 

DATA 

4-51 (204) ,4-70 (276) ,4-70 (278) ,4-70(279) 

• • • • • .!!:: 32.illl!l.· 4- 3 2 ( 117) 

4-32(1191_, 4-19 (72), 4-32 (118) 

••••• 4-79(311) ,5-15(137) 

DEC 4-30 ( 1 09) , 4-33 ( 12 5) , 4-3 4 ( 132) , 4- 4 6 (184) , 4- 52 (209) , 4-87 (3 42) , 4- 88 (34 3) , 5-4 (33) , 
5-6 (57) 

decl-descr-attr(p) ••••••••••••••••••••••••• ·.!!::2ZJl£2l.,4-57(226) 

decl-ref (b,p) .!!::84j322J.., 4-29 (106) ,4-44 ( 179). 4-54 (215). 4-55 (219) ,4-70 (276) ,4-72(285), 
4-83(324),4-86(335),4-90(352) 

def-attr-test (p) 

de f-extension (ad-set-1, ad-set-2) 

def- name (id) 

DEF-PREC-DEC 

def-prec-1(base,scale} 

DEF-SIZE •••••• 

default(ad-set,b,id) 

DEFINED 

DELAY 

DELETE 

dens-a ttr (pd) 

descr-area-da(pd} 

descr-def(ad-set,b) 

descr- ext (pd, expr) 

descr-ln (p) 

4 APPENDIX 11: CROSS-REFERENCE INDEX 

•••••••••• _!!::20 !711.,4-20 (76) 

4-19C2Ql_,4-19(~9) ,4-19(71) ,4-57(227) 

-.!!::lliJft,4-9(28) ,4-9(30) ,4-10(34) ,4-45(183) 

•••••• 4-46(184) 

·.!!::J21.135). 4-34 (127) 

•••••• 4-40(161) 

.4-19!!i_2l_,4-9(28) ,4-9(30) ,4-19(69) ,4-45(183) 

.4-19(72) ,4-23(81) ,4-24(88) ,4-26(92) 

.4-68(271) ,5-11(104) 

• 4-77 (305), 5-16 (·148) 

4-27J2§l_,4-24(86),4-24(87),4-44(178) 

• • • • • • .!!::.!!5(1811., 4-44 ( 179) 

·.!!::2ZJ1~1l.·4-57(226J,4-57(227l 

·.!!::.!!JJ11§l.,4-43(175) ,4-45(180) ,4-45(181) ,4-90(353) 

·.!!-5illJ.!!l_, 4-56 (223), 4-58 (233) ,4-58 (235) ,4-59 (238) 
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descr-p-list (p) 

descr-p-list-1 (p) 

descr-string-da(pd) 

descr~succ-p-list (p) 

descriptor-defaults(b) 

dim-p{pd) 

dimensionali ty (ad-set) 

DIR 

DISABLE 

DISPLAY 

DIV 

DOLLAR 

TB 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

.!!=_56 12-'l!!l·4-56 (222) '4-56 (223) '4-58 (232) 

·!!=26!223),4-56(222) 

.4-45(180) ,4-44(17~ 

.4-31 (115) ,4-30(112) 

.4-57!228) ,4-57(227) 

.4-18(103) ,4-28(102) 

·!!= 86 (33£1., 4-86 (335) 

•• 4-47(188) ,5-3(17) 

• 4-74 (299). 5-13 (125) 

.4-80 (316) ,5-16(150) 

.4-82 (321) ,5-17 (153) 

3-22 ( 149). 3-24 (166) ,4-21 (79) ,5-7 (68) 

E-CHAR • 2-8 (26) , 4-22 (80), 4-22 (80), 4-39 (158), 4-39 ( 158) , 4-49 ( 196) , 4-50 ( 197) , 5-7 (67) 

elem-set (list) • !!=,38ffi;;:t, 4-38 (151) , 4-3 B ( 153) 1 4-38 ( 154) , 4-39 (157) , 4-56 (223) 

elpty-cond-pt • -!!=60!2!!Ql,4-60(239J ,4-62(242) ,4-66(257) 

ENABLE • • • .4-74(294) ,5-13{123) 

end-cl-p(x) ••• 2-7(191.,2-6(16) 

END:!:' .4-73(291),5-13(119) 

ENDP .4-73(291) ,5-13(119) 

ENTRY 4-10 (3 3) , 4-18 ( 6 7) , 4-2 5 ( 91} , 4-27 ( 94) , 4- 31 (116) , 4- 32 {119} , 4- 46 ( 184) , 4-51 (2 04) , 

entry-a ttr-p (pd) 

ENTRY-CONST 

entry-da (pd) 

entry-descr-p-list (p-list, p) 

entry- p {pd) 

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} 

env-trans-id(b,p) 

env- tra ns-ini t (b, p) 

env-trans-init-const(b,p) 

5-6 (56) 

• • • !!= 42ill2l· 4-42 (168) '4- 42 (171) 

.4-3{4) ,4-23(81) ,4-25(89) ,4-25(91) 

••••• ·!!=32(120) ,4-31 [116} 

·!!=22J1.<:2t.4-56(224),4-56(225) 

• -!!=!!illl.:ll.. 4-42 (171) '4-45 ( 182) 

.4-47(189) ,4-47(187) 

-!!- 86 (3381., 4-83 (324) 

-!!-28(104) ,4-28(102) 

·!!=66 (2521.,4-54 (216) ,4-61 (241) 

!!=!!l.iJ20l,4-29(106) ,4-54{217) ,4-81 (319) ,4-82(320) ,4-85(332)' 
4-86 (340) 

••••• ·!!=.2.9.(3521., 4-90 (351) 

·!!- 5.!! . .1.<:111.. 4-54 (216) '4-54 (217) 

• • • • • • !!=22n.1J!l' 4- 54 ( 217) 
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env-trans-init-spec (b, p) 

env-trans-lbd(pd,p) 

env-trans-ref (b,p) .. 

env-trans-subscr-list(b,p) 

-zov 

·!!=24 (2161_,4-54 (215) 

.4-281105! ,4-28(104) 

!!_=83{3241_, 4-33 ( 121) • 4-66 (260), 4-67 (261) • 4~6 8 (268) '4- 68 (269) ' 
4-72(285),4-73(290),4-74(298),4-82(320),4-83(323),4-83(324) 

• 4-85 (332) ,4-83 (324) 

.4-73(291) ,5-13(119) 

EQ • • 2-4 (9) '2-8 (26) '3-11 (84) ,3-14 (100). 3-21 (136) '3-24 (162). 4-82 (321) '5-17 (153) 

:lBROR •••••••••••••••••••••••••••• 4-73(290) ,5-12(115) 

EVENT 

EXC 

EXIT 

EIP 

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) 

•• 4-47(188),5-3(17) 

• 4-62 (241). 5-11 (105) 

.4-82{321) ,5-17(153) 

expand-pic-spec(pic) 

expl-decl-ref(b,idl) 

expl-defaults(b,id) 

• 4-38 ( 1.!!.21.· 4-37 ( 148) • 4-38 ( 149) 

• 4-84 !3211.. 4- 14 (51). 4-16 (57) • 4-84 (326) , 4-84 (327) 

••• - ••••• - •• - ••• 4-20(75! ,4-19(71) 

EXT • • • • 4-3 (3) , 4-3 (4) , 4-26 (93) , 4-27 (94) , 4-27 (99) , 4-42 ( 167) , 4-46 (185) , 5-2 (11) , 5-2 (14) , 
5-2 (16) 

ext-entry-set (t) 

ext- proc- p (p) . . . 
4-3 (4! ,4-2 (1) ,4-3 (6) 

4-4(13),4-10(31) 

EITEBNAL •••• 4-45 (182) 

F-CHAR .4-22(80),4-22(80),4-49(196) 

FETCH ••••• 4-68(268),5-11(101) 

l'ILE • • 4-10 (33), 4-18 (67), 4-25(91), 4-26 (92), 4-32 (119), 4-51 (204), 5-4 (321, 5-5 (48), 5-6 (56) 

l'ILE-CONST 

FINISH • " 

first-letter(id) 

• 4-23(81) ,4-25(89) ,4-25(91) ,4-26(92) ,4-26(93) 

• 4'-7 3 (290) • 5-12 ( 115) 

·!!=12ill1J.., 4-35 ( 136) 

FIX 

FLT 

FOFL 

FORMAT 

• • • 4-30 (1 09) • 4-33 (126) I 4-49 (196) • 4-52 (209) • 4-88 ( 343) • 5-4 (33) '5-6 (57) • 5-9 (79) 

4-33(126),4-34(133),4-35(134),4-46(184),4-49(196),4-52(209),4-88(343),5-4(33). 
5-6(57) ,5-9(79) 

• • • • • • • • • • • • • • •••••••• 4-63 (246). 5-13 (116) 

4-10 (J3) 14-18 ( 67) '4-23 (81) o 4-25 ( 89) < 4-26 (92) o 4-26 (92) o 4-27 (94) 

foraat-attr-p(pd) .4-48(194) ,4-48(193) 

FREE • 

G-CHAR 

GE • • 

6 APPENDIX II: CROSS-REFERENCE INDEX 

.4-71 (283) ,5-12(110) 

• 2-8 (26), 4-22(80). 4-22 {80) '4-38 (154) 

••••••••• 4-82(321) ,5-17(153) 
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gen-base(ad-set) 

gen-base-1(pd). 

gen- mode {ad-set) 

gen- prec (prec) • 

gen-scale (ad-set) 

gen-scale-f (prec) 

generate (t) 

generate-equiv(t) 

genera te-1 (x) 

generate- 2 ( x) 

generate-48 (t) 

GENERIC 

generic-attr-p(pd) 

GET 

GOTO 

TR 25.097 
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._1!::52 (207! ,4-51 (205) 

._1!::5Jll11l..,4-52 (212) 

-.'!::.:i2(2.Q_§l,4-51 (205) 

.4-.:;!21210) ,4-51(205) 

.4-521208) ,4-51 (205) 

• ·.'!::521211) ,4-51 (205) 

.2-31&1..,2-2(1) ,2-6(14) 

••••••• -~-6114) 

.2-3(31,2-3(2) ,2-3(3) ,2-8(24) ,4-21(79) ,4-90(353) 

• • 2-J.L'!l... 2-3 (2). 2-3 (4) '2- 8 (24) '2-9 (28) • 4-21 (79) • 4-90 (353) 

•••••••••• 2-8124) 

4-23 (81), 4-25 (89) ,4-26 (92) 

•••• 4-50(199) ,4-50(198) 

• 4-77 (305) ,5-14 (131) '5-14 (132) 

•••••• 4-66 (258) ,5-10 (95) 

GT • 

H-CHAR 

I-CHAR 

2-4 (9) • 2-8 (2 4) • 2-8 ( 2 6) '2- 8 (26) '3-21 ( 136) • 3-21 ( 142) • 3- 24 ( 16 2) '4- 82 (321) '5-17 ( 153) 

• •••• 4-22(80) ,4-22(80) ,4-40(160) 

• 4-22 ( 80) '4- 22 ( 80) • 4- 35 (138) '5-7 ( 68) 

id-p-list (p) 

IF • • • • • 

incorporate(prograa,id-set,library) 

INCORPORATE 

inf-operator (X) 

INP • • • • • • 

insert-aster(pa-opt} 

insert-aster-1(x) 

insert-space (x) 

insert-space-1 (X) 

insert-space-G8 (x) 

insert-space-48-1 {X) 

INT ••••• 

intg-val (y,bs) 

is-access-st 

is-al 

·.'!::~5!331),ij-85(330) 

• ·-66 (256) ,5-10 (9ij) 

4-3 (5). ij-2(1) ,4-3 (6) 

• q-67(266),5-11(99) 

._1!::821Jlll..,4-82(320) 

•••• G-47(188),5-3(17) 

·i-67(263),q-67(262) 

·!::§1!26_1!).,,-67(263) 

- ••• 2-1.!§).,2-3{2) 

_£-311).,2-3(6),2-3(1) 

•• -l-9J11J..,2-8(24) 

.£:2nJU.,2-9(27) ,2-9(28) 

4-26(93) ,G-27(9G) ,4-27(99) ,5-2(11) ,5-2(14) ,5-2(16) 

·.'!=89(3ij8),4-89(347),4-89(348) 

•• 5-13 (12JJ..,5-9(87) 

._:j-12(109) ,5-12(108) 
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is-al-aggr 

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-a lloca te-st 

is-area-cont (p) 

is-arithm-const 

is-assign-st 

is-attn 

is-attn-cond 

is-attr-descr(ad) 

is-attr-of(p,ad) 

is-based .. 

is-bin-pie 

is-bin-spec 

is-bit-val 

is-block .. 

is-block-p (b) 

is-body 

is-body-part 

is-builtin-cont (p) 

is-c-[abbr-name] 

is-c-(name] 

is-e-A . ~ ., 

is-c-abbr-[ name) 

is-c- ACCESS 

is-c-access-statement 

is-c-ALIGNED 

is-c-ALL • ,.. .. 

is-c-ALLOCATE 

.5-11.2.21.5-7(60) ,5-7(62) ,5-12(109) 

• 5-lli;!J.,S-7(63) 

.5-7!6Ql.,5-7(59) 

.4-_29!23§J_,4-57(226) 

• 5-7(63J.,S-7(59) 

• 5-1 (64}.,5-7 (63) 

• .2=11lli. 5-7 (59) 

.5-7(62}.,5-7(61) 

.5-12!108}.,5-9(87) 

• 4-17 (64) • 4-18 (67) 

._2-17(160). 5-17 ( 159) 

• 5-12 (107J., 5-9 (87) 

•• 5-3(25}.,5-2(10) 

·2::.1ill-'l11.. 5-12 ( 115). 5-13 (122) • 5-13 (124) • 5-13 ( 125) 

••••••••••••• ·.!!-10(33) ,4-10(32) 

4-18<!!1J.,4-10(31),4-14(49),4-14(50),4-18(68) 

• 5-2..u.Jl.. 5-2 ( 1 0) 

._2-8 (711.. 5-7 (66) 

• 5-8 (72}.,5-8 (11) 

·2=18 (169}., 5-17 ( 161) 

5-10 ( ~.21.· 5-9 ( 87) 

.4-3(7) ,4-10(32) 

• . 2-l .. tlJ., 5-1 ( 2) 

._2-1j.;lj_,5-1(1) ,5-1(3),5-10(89) 

.4-16158),4-18(67) 

•••••• 2-4 ( 13) 

3-25(172),2-4(13) 

• 3-9(68) ,3-22(149) ,3-24(166) 

. . .. . . . . .. .. .. .. £::.!.!1ll 

•• 3-16(115),3-16(116) ,4-74(296) ,4-74(297) 

1=12J112J.,3-10(78),4-6(20),4-62(241),4-74(293),4-90(355) 

.3-4(31) ,4-18(68) ,4-27(97),4-51 (204),4-58(231) 

•• 3-2(14) 

.3-14 (101) 
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is-c-allocate-stateaent 

is-c-alphameric-character 

is-c-AND • 

is-e-A REA 

TR 25.097 

TRANSLATION OP PL/I IN!O ABSTRAC! SYN!AX 

• J::l!!J1Q1l.. 3-10 (78) • 4-56 (222)' 4- 56 (223). 4-56 (224). 4-62 (241) • 
4-69(274),4-69(275) 

• 3-11illQl. 3-22 ( 148). 3-24 (162) 

- - •••• - ••••• 2-8(24) 

3- s c 361 , 3- 15 c 1C e 1 , 4-2 o c 77) , 4- 1 3 c 2 90J 

is-c-area-attribute J:::;!Qll,3-3(23) ,3-4(31) ,3-14(103) ,4-32(119) ,4-40(162) ,4-40(163), 
4-53 (214) 

is-c-aritbmetic-a ttribute J::21J.£l.., 3-3 (H), 3-4 (31), 4-32 (119) , 4-34 ( 128) , 4-34 (129) , 
4-35(136) 

is-c-aritbmetic-init-constant ••••••• 3-7(4jl}_,3-6(47) ,4-55(218) 

J::1!JJQQ}_,3-10(78),4-62(241),4-69(272) 

• • - - - • - - .3-16(116) ,4-74(296) 

3-8 (59) , 3- 16 ( 1 1 4) , 3-16 ( 115) , 4-23 ( B 1) 

•••••• 3-81.2.2}.,3-7 (49) ,4-26 (92) 

is-c-assignment-statement 

is-c-ASYNC • • • 

is-c-ATTENTION 

is-c-attention-attribute 

is-c-attention-condition .J-1~J1lli. 3-15 ( 108). 3-16(116). 3-16 (117). 4-7 3 (290). 4-90 (355) 

is-c-attribute ••• 1::![130}_,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- 58 (230) • 4-59 (236) 

is-c-attribute-spec 

is-c-AU~OMATIC 

is-c- B • • • • 

is-c-balanced-stateaent 

is-c-EASED • • • • • • • • 

is-~-based-allocate-item • 

is-c-hased-attribute •• 

••• 3-Jl1Ql,3-2 ( 14) ,3-3 ( 17) '3-3 (22) 

- - •• 3-5(39) ,4-20(14) ,4-27(94) ,4-28(101) 

• 3- 9 ( 68) • 3- 2 2 ( 14 9) • 3- 23 (154) • 3- 23 ( 15 9) • 3- 24 ( 16 6) 

•••••••• - - ••••• 3-7(54) ,4-47(188) 

.3-11(88}_,3-12(86) ,3-12(88) ,4-11(38) ,4-66(256) 

- - •••••••••• - •• 3-6(41) ,4-48(192) 

J::lli 1 02}_, 3- 14 ( 101). 4-57 (226) '4- 58 (232)' 4-58 (233) ,4-58 (234) • 
4-59(237),4-70(276) 

• •••••••• J-6(!!J}_,3-4(31),4-17(65),4-26(92) ,4-27(94) 

is-c- basic-reference • • ·1::1~J1!!Jl., 3-6 (40) , 3-10 (71) , 3-21 (142) , 4-6 ( 18) , 4-11 ( 38) , 4-11 (39) , 
4-11 (40),4-16(58) ,4-55(220) ,4-55(221) ,4-64(250),4-83(325),4-85(331) ,4-85(333). 

4-90 (353) 

is-e-BB 

is-c-8COLUMN 

is-c-BEGIN • 

is-c-begin-block 

is-c-BEGIHVOLUHE 

.3-9(68) ,4-49(196) 

.3-9(70) ,4-49(196) 

• •••• 3-11(80) 

• J::11JJlQl.. 2-6 ( 17) • 2-7 ( 22) • 3-1 0 (7 8) • 4-4 ( 9) • 4-4 ( 11) • 4-5 ( 17) • 4-61 (2 4 1) • 
4-62 (242) 

••••••••••••••••••••••••• 3-16 (112) ,4-73{291) 

is-c-BINARY • 3-5 (32) , 4-20 (74) , 4-20 (77) , 4-33 (125) , 4-34 (130) , 4-34 ( 132) , 4-52 (2C7) , 4-52 (2 09) 

is-c-hit • ............. e ............ - ...... .. J-21Jl§Q}_,3-23(159) 

APPENDIX II: CROSS-REFERENCE INDEX 9 



IBM LAB VIENNA TR 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 30 June 1969 

is-c-BIT . . .. 

is-c-hit-string 

is-c-BITSTREAM 

is-c-BITSTRING 

is-BLANK ••• ·• 

is-c-ELINESIZE 

is-c-block .... 

is-c-bound-pair 

is-c-BP 

is-c-EUli'FERED 

is-c-BUILTIN 

is-c-BX 

is-c-BY 

is-c-c . 

is-c-CALL 

is-c-call-optionslist 

is-c-call-statement 

is-c-CAT .. .. .. 

is-c·CHARACTER 

is-c-character-string 

is-c-CHECK ... ~ •• 

is-c-check-condition 

is-c-CLOSE • ~ • • • 

is-c-close-optionslist 

is-c-close-statement 

is-c-COLUMN 

is-c-comment 

is-c-comment-symbol(ch) 

• 3-5 (3~), ~-20 (H), 4-20 (77), ~-35 (1 ~0), 4-36 ( 144), ~-52 (209) 

.J-23ill.2l.,3-23(158) .~-87(342) ,4-89(3q?) 

- ••••••• 3-7(54) ,4-47(188) 

.3-18(123) ,4-76(302),4-78(310) 

• •••••••••• 3-24(162) 

.3-17(119) ,4-76(302) ,4-78(307) 

.!!::!!121.· 4-3 (7) '4-4 (8) '4-4 (11) '4-4 ( 12) '4-7 (21) '~- 90 (352) 

• 3-4QJ!l_, 3-4 (27) ,4-26 ( 1 04) '4-28 ( 105) 

••••• · .3-9(69) ,4-49(196) 

3-7(5~) ,4-20(74) ,4-47(188) 

.3-7(49) ,4-26(92) ,4-27(94) 

••••• 3-9(70) ,4-49(196) 

3-11 (85) ,3-14 (100) ,4-65(254) 

• 3-9 (67) ,3-22 ( 149) ,3'-24 (166) 

•• 3-6 (43) ,3-12 (90) ,4-20(77) 

·1=111.211.3-12(90),4-67(262),4-75(300) 

J= 12 ( 9Ql_, 3- 10 (78) '4-16 (58) ,4-61 (241) '4-66 (259) 

•••••••••••••••••••• 2-8(24) 

.3-5(34) ,4-20(74),4-20(77) ,4-35{140) ,4-36(144) ,4-52(209) 

.3-2J1J§ll,3-23(158),4-69(347) 

••••••••••• 3-15(109) 

is-c-comparison-operator 

]=JS (1 091 , 3·10 (74) , 3-15 ( 108) , 4-62 (242) , 4-64 (249) , 4-73 (290) 

•••••• 3-17(120),4-77(305) 

·1=1111~.3-17(120),4-75(300) 

• 3-17 (120) 'J-1 0 (78) • 4-62 (241) • 4-78 (3 08) 

.3-9{70) ,4-49(196) 

·:!1=!!1111.2-4 ( 10) 

-:!1=!!11:!11.. 2-4 (11) 

.3-21JJ1§l,3-20(135) 

is-c-COHPLEX •••• 

is-c-complex-format 

is-c-compound (x) 

is-c-condition • 

3-5 (32), 4-20 (7 4) '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) 

•••••••••••• 3-9167),3-9(65),4-50(197) 

.2-6(17),2-6(16),2-7(18) ,2-7(19) ,2-7(20) ,2-7(22) 

.]=JS /1081 ,3-15 (105) , 3-15 ( 1 06) ~ 3-15 ( 107) , 4-73 (290) 
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is-c-CONDITION 

is-c-COINECTED 

is-c-constant 

is-c-control-format 

is-c-COHTROLLED 

is-c-controlled-allocate-ite• 

is-c-CONVERSION 

is-c-COPY 

is-c-D ... 

is-c-OAT A 

is-c-data-attribute 

is-c-data-directed 

is-c-data-format .. 

is-c-data-specification 

TB 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

•••• 3-16 {113) ,4-90 (355) 

.3-4(31),4-26(92) ,4-27(95) 

-1:.J£{146l_,3-21 (141) ,4-82(320) ,4-87(342) ,4-89(347) 

-1:.211Ql.,3-8(64},4-50(197} 

3-5(3q),4-20(74),4-2B(101) 

1:.l.!!.ll03l_, 3-14 (101 l , 4-57 1 226) , 4-58 (232) , 4-58 (233) , 
4-58 (234) '4- 59 (236) '4-7 0 (276) 

•••••• 3-10(75) ,4-63(246) 

• 3-18 (123) '4-76 (302) '4-77 (303) 

• 3-2 2 ( 14 9) ' 3-2 4 ( 166) 

.3-18 (125). 4-79 (311) 

1-4 tlll.. 3-4 (26) , 3-4 (30) , 4-25 1 90! 

·1:.1J!.ill.2l., 3-1 B ( 124) 

••• 3-2J&.:il.. 3-8 (64) 

·1::1l!.!1£'il., 3-1 B ( 123) , 4-76 (302) , 4-76 (303} , 4-79 ( 311) 

is-c-datalist •• -1:.1l!J1Jl!l.,3-1B(125),3-1B(126),3-18(127),3-19(129),4-79(312),4-B0(314) 

is-c-da talist-element • • • • • • • • • • • • • • • • • • -1:.1211J21., 3-18 (128) , 4- ~0 (314) 

is-c- DECIMAL • • 3-5 (32} , 4-20 (14) ,4-2 0 (77} , 4-33 ( 125} , 4-34 ( 130} , 4-34 ( 132) , 4-52 (2 07} , 

is-c-declaration 

is-c-declaration-sentence 

is-c-declarationlist • 

is-c-DECLARE •••• 

is-c-declare-sentence 

is-c-DEFAOLT ••••• 

is-c-default-option-1 

is-c-default-option-2 

is-c-defa utt-sentence 

is-c-default-spec 

is-c-DEFINED •• ~ 

is-c-defined-attribute 

is-c-DELAY ••••• 

is-c-delay-statement 

4-52 (209} 

•••••••• ·1:..ll.l.fJ., 3-2 (11} • 4-13 (46) ,4-18 (67) 

• 3-Jill, 3-1 (7}. 4-6 (20}. 4-11 (38}. 4-12 (44) '4-60 (239) 

.1:.JJ11l.,3-2(10} ,3-2(12) 

• •••••••• 3-2(10) 

·1:.n1Ql.. 1-2 t9> , 4-11 P6> 

••••• 3-2(14) ,3-2(15) 

3-2 ( 14}., 3-2 ( 13) '4-20 (75) '4-57 (228) 

• -1:.1Jill. 3-2 ( 13) 

• 1:.11111. ' 3-2 ( 9} 

1:.1116l_, 3-2 (15) '3- 3 (22). 4-20 (75). 4-57 (228) 

•••• 3-6 (40} '4-20 (?ll) '4-48 ( 190) 

·1:.6C4Ql_,3-4(31},4-26(92),4-27(94) 

••••••••••••• 3-13(97) 

.J-11J97l_,3-10(7B),4-62(241),4-68(271) 
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is-c- DEL ET .E 

is-c-deliaiter(x) 

is-c-delimiter-48{x) 

is-c-descriptor 

is-c-descriptorlist 

is-c-DESCRIPTORS 

is-c-digit • ~ • 

•• 3-19(130) ,q-77(305) 

• 2-!!..(21.,2-3 (7}. 2-9 (29) 

• • • • 2-9 c~.:n. 2-9 (28> 

l= 7 C5lJ.., 3-7151 l , 4- s 1 (226) , 4-57 (229) , 4- sa (230J , 4- sa (231) , 4-5 a (232) • 
4-58 (233). 4-58 (234) 

.3-7£1Jl.,3-7(50) ,3-7(51) ,3-8(56) ,4-56(225) 

•••••••••••• 3-3(18) ,ij-57(228) 

• 3-22 (151) , 3~ 22 ( 150) , 3-23 ( 153) , 4- 8 9 ( 3 4 8) 

is-c-dimension-attribute 3-ijj27l ,3-2(12),3-3(20) ,3-7(52) ,3-14(103) ,4-10(33} ,4-18(67), 
4-20 (73) '4- 20 (74). 4-20 (76). 4-20 (77)' 4-25 (90) '4- 28 (1 03) '4-51 (204) '4-58 (230) ' 

4-59(236) ,4-86(336) 

is-c-DIRECT 

is-c-DISABLE 

is-c-disable-statement 

is-c-DISPLAY ....... .. 

is-c-display-statement 

is-c-DO 

is-c-do-specification 

is-c-E ... 

is-c-EDIT 

is-c-edit-directed 

is-c-ELSE 

is-c-ENABL3 

is-c-enable-statement 

is-c-END ~ ••• 

is-c-end-cla use 

is-c-ENDFILE 

is-c-ENDPAGE 

is-c-ENDVOLUtfE 

.. 

3-7(54) ,4-20(74) ,4-47(188) 

••••••••• 3-16(117) 

J- 16 !1111.. 3-10 {78) '4-62 (241) • 4-74 (299) 

• •••••••••••••• 3-20(132) 

3-20JJ1.i:l.,3-10(78) ,4-62 (241) ,4-80(316) 

.3-11(82) ,3-11 (83) ,J-19(129) 

• 3-jjl§!!.l., 3-11 (83) ,J-19 (129) 

.J-9(66) ,3-22(149) ,3-23(156) ,3-24(166) 

• 3- 18 ( 12 6) • 4-7 9 ( 311) 

.J-181l£21.,3-18(124) 

.3-12(86) ,3-12(88) ,3-16(115) 

•••••••••• 3-16(116) 

1=121.11§1., 3-10 (7 B) , 4-62 (241) , 4-H (294) 

••••••• 2-7(23),3-1(6),4-62(241) 

3-jj_§}_,3-1 (5) ,4-7 (21) ,4-11 (38) ,ij-60 (239) 

.3-16(112) ,4-73(291) 

.3-16 (112) ,4-73 (291) 

.3-16 (112) ,4-73(291} 

is-c-entry ·l=l.ll!.l.. 3-1 (7) ' 4-4 ( 11) ' 4-5 (17) • 4- 6 (18) • 4-7 ( 2 3) • 4- 11 ( 3 7) • 4-11 ( 40) • 4- 4 3 ( 17 4) 

is-c-ENTRY •• - • 3-2(fl! ,3~7(50) ,4-42(168) ,4-42(169) ,4-42(171) ,4-56(224) 

is-c-entry-name-a ttribute • 3-7150).., 3-4 (26) , 3-4 {30) , 4-20 (74) , 4-25 ( 91) , 4-32 (119) , 4-56 (222) 
4-56 (223) t 4-57_(2~~.> 

is-c-env-option . .. . . . •••••••••••••• 3-7 (53). 3-8 (59) ,3-17 (119) ,3-17 (121) 
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is-c-tNVIRONMENT • 3-7 (53) • 3- 8 (59) • 3- 17 (119) • 3- 17 ( 121) • 4- q 7 ( 18 9) • 4- 76 ( 3 0 2) • 4-77 ( 30 3) 

is-c-ERROR •••••••••••••••••••••••• 3-15(108) ,4-73(290) 

is-c-EVENT 3-4 ( 31) , 3- 12 (91) , 3-16 ( 116) , 3-19 ( 131) , 3-2 0 ( 132) , 4-17 ( 63) , 4- 3 2 ( 119) , 4- H (2 98) , 
4-76 (302) 

is-c-EXCLOSIVE 

is-c-EXIT 

is-c-exit-statement 

.3-7(54),4-47(188) 

••••• 3-13(98) 

•J::l1J981,3-10(78) ,4-62 (241) 

is-c-expression • 3-20 (133),3-4 (29) ,3-6(40), 3-6(45) ,3-6 (46) ,3-8(63) ,3-9 (66) ,3-9 (68), 
3-9 (7 0) • 3-11 ( 83) ' 3-11 ( 85) • 3-12 ( 87) • 3- 12 (91) • 3-13 ( 92) • 3-13 ( 9 6) • 3- 13 (97) '3-1 4 ( 1 00) • 

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) 

is-C-expression-five 

is-c-expression-four 

is-c-expression- one 

is-c-expression-six 

is-c-expression-three 

is- c-expression- two 

is-c-EXTERNAI. 

is-c-external-option 

is-c-extralingual-character 

is-c-F •.•. ~ •.••• 

is-c-factored-default-spec 

is-c-FETCH • • • • • 

is-c-fetch-statement 

. 

·1=20(1J2l,3-20(134),3-20(135) 

.J:..llJ.ll1l,3-20(135) ,3-21 (137) 

-J=1JJ.ll.Ql, 3-21 ( 139) • 3-21 ( 140) 

·1=lQJlJ!!t. 3-20 (133) • 3-20 ( 134) 

·1=11Dill' 3-21 ( 137) '3- 21 ( 138) 

•• 3-1jJ1J2l..,3-21 {138) ,3-21 (139) 

.3-8(57) ,4-20(74) ,4-27(94) 

••• 3-4 (25) 

.3-24(162) 

• 3- 9 (66 l , 3-22 1 1 4 9) , 3-24 1 16 4 l 

J-3Q:Jl,3-3(16) ,4-21(78) 

•• - ••••• 3-13(94) 

.J-13!9!!1,3-10(78),4-61(241),4-68(268) 

is-c-:riLE •• 3-4(26) ,3-7(53) ,3-17(119),3-17(121),3-18(123) ,3-19(131) ,4-16(59) ,4-16(60), 
4-16(61),4-25(91),4-26(92) ,4-32(119) ,4-76{302) 

is-c- file-attribute • .J-7 <2!!L• 3-7 (53) ,3-17 (119) , 4-4 7 (187) , 4-75 (300) , 4-75 (30 1) , 4-78 ( 3 07) 

is-c-file-name-attribute • 

is-c-riNISH 

. 3-7(531,3-4(30),4-20(74) ,4-25(91) ,4-26(92) 

••••••••••••• 3-15(108) ,4-73(290) 

is-c-FIXED • • 3-5 (32), 4-20 (74), 4-20 (77), 4-33 ( 126), 4-34 ( 130), 4-34 ( 133), 4-52 (2C8), 4-52 (209) 

is-c-fixed-constant 

is-c-FIXEDOVERFLOW • ·. 
.3-2J.lllli,3-23(154) ,3-23(156) ,3-24(163) ,4-88(343) ,4-89(347) 

••••••••••••••••••••• 3-10(75) ,4-63(246) 

is-c-FLOAT •• 3-5(32) ,4-20(14) ,4-20(77) ,4-33(126) ,4-34(130) ,4-34(133) ,4·52(208),4-52(209) 

is-c-float-constant 

is-c-format 

is-c-FORMAT 

• 3-ZJJ.!2§L,3-23 (154) ,4-88(343) ,4-89 (347) 

.. • ·J=llill· 3-8 (61) 

• •••• 3-8 (60) 
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is-c-format-item ••• 

is-c-format-iteration 

is-c-format-sentence 

is-c- forma tlist 

is-c-FREE 

is-c-free-statement 

is-c-!'ROM 

is-c-G • 

is-c-GE 

is-c-GENEBIC 

is-c-generic-attribute 

is-c-generic-element 

is-c-GET 

is-e-GO 

is-c-GOTO 

. 

·1::.§..1.§!!1• 3- 8 ( 62) , 3- B ( 6 3) , 4· 48 ( 1 95) , 4- 4 9 ( 196) , 4- 50 ( 197) 

•••••••• ·1::!l..I.§Jl.,3-8(62) ,4-49(196) 

·1-8..1.§.Q1,3-1 (7) ,4-7(21) ,4-11 (39) ,4·48(194) 

.J-8<§11.,3-8(60) ,3-8(63) ,3-18(126) ,4-48(195) 

••••••••••••••• 3-15(104) 

1::..12..11.Q.n. 3-1 o (78) , 4·62 (2411 • 4-71 12 83> 

.3-19(131) ,4-76(302) 

.3-22 (149) ,3-24 (166) 

.2-8(24) 

.3-7(55) 

-1-7 ..1221.. 3-7 (49) • 4-26 (92) • 4-27 (94) • 4-50 ( 199) ,4-57 (226) 

• 3-8 (5.§1. 3-7 (55) • 4-56 (222) • 4-56 (223) 

3-17(122) ,4-16(60} ,4-77(305) 

. 3·12 (89) 

. -• • 3·12(89) 

is-c-goto-statement 

is-c-group 

• J-1ll.!l21. 3-1.0 (78) • 4-61 (241) • 4-66 (258) 

.3-11 (81) ,2-6(17) ,3-10(78) ,4-7(21) ,4-61 (241) ,4-65(252) ,4-72(287) 

is-c-GT 

is-e-H 

is-c-I 

•.• ... ••••••• 2-8(24) 

.3-22(149),3-24(166) 

.3-22(149) ,3-23(157) ,3-24(16.6) 

is·c-identifier • 3-2lli48l_, 2-7 (1 B), 2·8 (24), 3-1 (3), 3-2 ( 12), 3· 3 (19), 3-5 (37) ,J-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 (3 03) • 4-85 (330) • 4-85 (331). 4-90 (351) • 4-90 (352) • 
4-90 (353) • 4-90 (355) 

is-c-identifier-range-spec 

is-c-IF 

is-c-if-clause 

is-c-if-statement 

is-c-IGNORZ 

is-c-imaginary-constant 

is-c-IN 

is-c-INCORPORAT! . . 
is-c-incorporate-specification 

is-c-incorporate-statement 

is-c-INITIAL ••••••• 
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• 

.J.::ill21• 3-3 ( 1 B) 

•••• 3-12(87) 

3- 12 ( 811· 3- 12 ( 8 6) '3-12 ( 8 8) • q- 6 (20) • 4- 6 1 ( 241) 

• -1-12..1.§.§}_,2-7(21) ,3-10(72) ,4-66(256) 

••••••••• 3-19(131) ,4-76(302) 

.J- 21ill1l· 3-7 (48)' 3-22 (1 46). 4-87 (342). 4-89 (347) 

3·14(102) ,3-15(104) ,4-17(64) ,4-71(282) 

3-13 (9.3) 

3-13(93) 

.J-13!2J.1,3·10(78) ,4-61 (241.),4-67(266) 

• •••••••••• 3-6 (42h4-20 (77) 
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is-c-initial-attribute 

is-c-initial-call 

is-c-initial-constant 

is-c-initial-item 

is-c- initial- i temlist 

is-c-initial-iteration 

is-c-INPUT • • • . •. 

. 

TR 25.097 
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• • • • • ]:.§J.!Jll, 3- 4 ( 3 1) ' 3- 14 (1 0 3) • 4- 54 ( 2 1 5) 

]:..§J.!!])_,3-6{42) ,4-16(58) ,4-54(216) ,4-66(259) 

·1:..2J.!!1l.3-6(45) ,3-6(46) ,4-54(217) 

•••• - ••••• 3-§J!!.:\)_,3-6(44) 

·]:.614.!J)_,3-6(42) ,3-6(46) ,4-54(216) ,4-54(217) 

-J:.§illl_,l-6(45) ,4-54 (217) 

• 3-7(54) ,4-20(74) ,4-47(188) 

is-c-integer ••• 3-23 11 53!, 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) ,3-24(163),3-24(164) ,3-24 (165) ,4-13(46) ,4-49(196). 

4-87(342) ,4-89(347) ,4-89(348) 

is-c-INTERNAL 

is-c-INTO 

is-c-io-condition 

is-c-IRBEnUCIBLE 

is-c-isuh 

is-c-iterated-group 

is-c-J 

is-c-K 

is-c-KEY 

is-c-KEYED 

is-c-KEYFRO! 

is-c-KEYTO 

is-c-L .. 

is-c-LABEL 

is-c-label-attribute 

is-c-labellist 

is-c-LE 

is-c-letter 

is-c-LIKE 

is-c-like-attribute 

is-c-LINE 

is-c-LINESIZE 

is-c-LIST 

is-c-list-directed 

is-c-LOCATE 

. ., ' . 
. 

. . 

.• 

. 

.. 

• 3-8 (57) ,4-20 (74) ,4-27 (94) 

.3-19(131),4-76(302) 

.3-j§JJj1)_,3-16(111) 

•• 3-7(50) ,4-46(186) 

.]:.23.ll.2ll_,3-21 (141) ,4-82(320) 

.]:::1JJ.ll]l_,2-7(22) ,3-11 (81) ,4-5(17) 

. ••••••• 3-22(149) 

• 3-22 (149) ,3-24 (166) 

.• 3- 16 (112) ' 3- 1 9 ( 1 31) '4-73 ( 291) '4-76 (3 02) 

.. 
.• 

•• 3-7(54) ,4-47(188) 

.3-19 (131) ,4-76(302) 

.3-19(131) ,4-76(302) 

• 3-2 2 ( 14 9) '3- 24 ( 163) 

•• 3-5(37) ,4-20(77) 

-J::2111l· 3-4 (3 1) ,4-32 (119) '4-41 ( 165) 

1:..1QJ12l_,3-1 (2) ,3-1(6),3-2(8) ,3-2(9) ,3-8(60) ,3-10(72) ,3-12(88) 

•• • .• •.• •••••••••• 2-8(24) 

.j-22(14,2)_,3-3(1.9) ,3-22(148) ,3~22(150) 

•••••••••••••••• 3-8(5~ 

]:.8(58)' 3-4 (30). 4-1.4 (49) '4-14 (50)' 4-20 (77) '4-56 (222) 

. 

. .3-9(70) ,3-18(123) ,4-49(196) ,4-76(302) 

•. .3-17 (119) ,4-76 (302) 

.3-18(127) ,4-79(311) 

·1:.1.llJ1~]l.3-18(124) 

•• 3-19(130),4-77(30~ ,4-80(315) ,4-90(355) 
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is-c-LT 

is-c-M 

is-e-N 

is-c-NAME 

is-c-named-io-condition 

is-c-N.E 

is-c-NG 

is-c-Nt 

is-c-oo-check-condition 

is-c-no-prefix 

is-c-NOCHECK • 

is-c-NOCONVERSION 

is-c-NOFIXEDOYERFLOW 

is-c-NOLOCK 

is-c-oon-data-attribute 

is-c-NOOVERFLOW 

is-c-NOSIZE 

is-c-NOSTRINGRlNGI 

is-c-NOSTBINGSIZE 

is-c-NOSOBSCRIPTRANGE 

is-c-NOT • • • .. 

is-c-NOUNDERFLOW 

is-c-NOZFRODIVIDE 

is-c-null-statement 

is-e-o . . . 

is-c-OFFSET 

is-c-offset-attribute 

is-c-ON 

is-c-on-statement 

is-c-OPEN 

is-c-open-optionslis-t 

is-c-open-sta tement 
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••••••• 2-8(24) 

.3-22(149),3-24(166) 

•••••• 3-22(149) 

• 3-14 ( 1 00) '3-16 ( 112) '4-7 3 ( 291) 

• 1=.1l!.!llll,3-15(tfleJ ,4-16(591 ,4-73(290! 

.2-8(24) 

• 2-8 (24) 

• 2-8 (24) 

J-15 (1.1Ql, 3-10 (74) , 4-62(242) • 4-63 (245) 

.J-10(761 ,3-10(14) ,4-63(245) ,4-63(246) ,4-64(249) 

- - - •• 3-15(110) 

3-10 (16), 4-63(246) 

3-10(76),4-63(246) 

.3-19(131),4-76(302),4-77(303) 

•• 3-7 !421., 3-4 (30) 

3-10 (76) ,4-63 (246) 

3-10 (76). 4-63 (246) 

3-10(76),4-63(246) 

3-10(76) ,4-63(246) 

3-10(76) ,4-63(246) 

• • • • • • 2-B (24) 

3-10 (76) '4-63 (246) 

J-10(76),4~63(246) 

.3-10..(1~1.3-10(78),4-62(241) 

.3-22(149) 

. ' • • 3-5 (38) 

• 3-S..(].ill• 3-4 (31) , ~-32 (119) , Q-33 I 122} 

- • - - •• - ••••••• 3-15(105) 

3-J2..(1Q2l,3-10(78},4-62(241),4-72(286},4-72(287) 

- - ••••• 3-17(118} ,4-77(305) 

·1=11.!1121., 3-17 (11 B) ,4-75 (300) 

3-11.!11lll.3-10(78),4-62(2~1},4-77(306),4-78(307} 
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is-c-OPTIONS • • , •• 

is-c-aptions-attribute 

is-c-OR 

is-c-ORDER 

is-c-OOTPUT 

is-c-OVERrLOW 

is-c- P • • 

is-c-PAGE 

is-c-PAGESIZE 

is-c-parameterlist 

is-c-PENDING 

is-c-PICTURE 

is-c-picture-attribute 

is-c-picture-character 

is-c-picture-format 

is-c-picture-specification • 

is-c-picture-string 

is-c-POINTER • 

is-c-POSITION 

is-c-precision-spec 

TB 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

• •••••••• 3-4(25) 

.3-.!!125),3-1 (4) ,3-11 (80) 

••••••••• 2-8 (24) 

.3-1 (4) ,3-11 (80) ,4-7(24) 

3-7 (54) • 4-20 (14) • 4-4 7 ( 188) 

• • • • 3-10 (15) • 4-.63 (246) 

.3-9(69),3-22(149),3-24(16~ 

• 3-9 (70), 3-18 ( 123). 4-49 (196). 4-50 ( 197) '4-76 (302). 4-77 (303) 

.3-17 (119) ,4-76 (302) 

3-1.UJ.,3-1(2) ,3-2(8) 

.3-16(112) ,4-73(291) 

. . 

••••••• 3-5(35) 

·1-5 oa. 3-4 (31> • •- 32 (119> • 4-n (146> 

••••••• -1::24 {16.§]_,3-24 (165) 

·1::.21.2.21.3-9(65) ,3-9(67) ,4-50(197) 

••• 3-24J1lli· 3-5 (35). 3-9(69) 

·1::14 (1651,3-24 (164) ,3-24(165) 

••••• 3-4(31) ,4-32(119) 

3-6(40) ,4-20(14) ,4-48(190) 

.l::lJ241, 3-3 (23), 4-34 (129) • 4-34 ( 130) 

is-c-prefix .. . . . ·1::101721·3-10(74),3-15(108),4-63(245),4-63(246),4-64(249),4-73(290) 

is-c- prefix-element • • , • • • • • • • • • • • , ·1-1QJ1ll• 3-10 (73) , 4-63 (245) , 4-64 (249) 

is-c-prefixlist • ·1::1Q..llll, 3-1 (2) , 3-1 (6) , 3-8 (60) , 3-10 (72) , 3-12 (88) , 4-62 (242) ,4-62 (243) , 
4-62 (244) '4-63 (248) 

is-c-primitive-expression ·1-2 1 (141) • 3-21 ( 14 0) 

.J-7(541 ,4-n(188l 

3-12 (91) ,4-76 (302) 

1-1Jl1, 2-6 (17) • 2-7 (2 2) , 3-1 ( 1) ' 3-1 (7) • 4-4 (9) • 4-4 (11) • 4-4 (12) • 4-5 ( 15) • 
4-5 ( 11) • 4-6 ( 1 8) • 4-7 ( 2 3) • 4-11 ( 37) • 4-11 ( 40) • 4-43 ( 174) 

is-c-PRINT • • 

is-c-PRIORITY 

is-c-procedure 

is-c-PROCEDURE 

is-c-procedure-optionslist 

is-c-program . . .. .. . •. 

is-c-programmer-named-condition 

is-c-PT 

•••• 3-1(2) 

.J::.l.{!l,J-1 (2) 

• 3-1 111. 2- 2 ( 1) • 2-6 (15) • 4- 3 ( 6) • 4-4 ( 9) '4-4 (11) 

J::J.§illJ1,3-15(108) ,4-17(66) ,4-73(290) 

••••••••••••••••• 2-8 (24) 
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is-c-PUT 

is-c-Q 

is-e-R 

is-c-RANGE 

is-c-range-spec 

is-c-READ 

3-11 (122). 4-16 (61). 4-17 (305) 

•••••••••• 3-22(149) 

• 3- 9 (11) ' 3-2 2 ( 14 9) • 3~ 2 4 ( 16 6) 

••••••••• 3-3(19) 

3-;um,3-3<17> ,4-21 pa, 

••• 3-19(130),4-77(305) 

is-c-REAL .3-5 (32) ,4-20(14),4-20 (77) ,4-33(124),4-H{130) ,4·34(131) ,4-52(206) ,4-52(209) 

is-c-real-constant 

is-c-real-format 

is-c-RECORD 

is-c-record-io-statement 

is-c-record-optionslist 

is-c-RECURSIVE 

is-c-REDUCIBLE 

is-c-REFER • ., 

is-c-refer-expression 

.3-21Jl2.!U.,J-7{48),3-22(146) ,3-23(157) ,4-87(342) 

- ••••• -1=2J§.§l,3-9 (65). 3-9 (67) ,4-50 (197) 

3-7 {54) • 3- 16 ( 112) • 4-2 0 (7 4) • 4- 4 7 ( 188) • 4-73 ( 291) 

3-19J1]Ql_,3-10(78) ,4-62(241) ,4-80(315) 

.3-19(1ill,3-19(130) ,4-75(300) 

•• 3-1(4),4-7(25),4-7(26) 

.3-7(50),4-7(25) ,4-46(186) 

••• ' ••••••• 3-4 (29) 

• ]:..!!Jlli, 3·4 ( 28) • 3-5 (34) • 3-5 (36) • 4-29 ( 1 06) 

is-c-reterence •••• 1=~1D!!£J.,3-5(38) ,3-6(41) ,3·6(43) ,3-6(45) ,3-6{46) ,3-8(56) ,3-9(71), 
3-11(84),3-12(89),3-12(90),3-12(91),3-13{94),3-13(95),3-13(96),3-14{100),3-14(102), 

3-15 (1 o 4 l , 3- 16 < 1111 • 3- 16 (116) , 3- 11 1 1191 • 3-17 1 121 l , 3- 1 a 1 123 l , 3-19 1 131 l , J- 20 (132) , 
3-21 (141),3-21(142),4-17(65),4-44(179),4·56(224),4-66(260),4-67(261),4-71(284), 

4-72(28~,4-74(298),4-82(320),4·83(323),4-83(324) 

is-c-RELEASE ••• • , ••• • ••••••••••• 3-13(95) 

is-c-release-statement .]=J]J221_,3-10(78},4-61(241),4-68(269) 

is-c-remote-foraat •••• 3-9!7]1_,3-8(64) ,4-50(197) 

is-c-BEORDER • • • .3-1 (4) ,3-11 (80) ,4-7 (24) ,4-7(25) 

is-c-replicated-string-constant .]-221147!,3-6(47) ,3-22(146),4-87(342),4-89(347) 

is-c-REPLY • .3-20(132) ,4-80(317) ,4-81(318) 

is-c-RETURN ••••••••••• 3·13 (92) 

is-c-return-sta tement .]=1]J2£l., 3-10 (78) , 4-61 (241) , 4-67 (265) , 4-72 (287) 

is-c-RETURNS • • • • • • ••••••••• ,3•4(26) ,4-45(182) ,4-45(183) 

is-c·returns-attribute. ]-4(261_,3-1(4),3-2(8),3-7(50),4-6(18),4·10(33),4-46(184) 

is-c-REVERT 

is-c-revert-statement 

is-c-RI:WRITE 

is-c-s .... ~ 

is-c-scope-attribute 

18 APPENDIX II: CROSS-REFERENCE INDEX 

. 

•• - - •••• - •••••• 3-15(106) 

1=1211Q§l_,3-10(78),4-62(241),4-72(288) 

.3-19(130) ,4~71(305) 

.3-22(149) ,3-24(166) 

• •• 3-8(571_,3-4(30) 
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is-c-SECONDARY 

is-c-sen tence 

is-c-sentencelist 

is-c-SEQUENTIAL 

is-c-SET .. 

is-c-SIGNAL 

is-c-signal-statement 

is-c-signed-integer 

is-c-simple-default-spec 

i$-c-simple-group 

TR 25.097 
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••••••• 3-4 (31) ,4-26 (92) 

·1=1111..2-1 (21) ,3-1 (5) ,4-7 (21) 

• 3-1J2t.3-1 (2) ,3-11 (80) ,3-11 (82) ,3-11 (83) 

••••••• 3-7(54),4-20(74) ,4-47(188) 

3-14 (1 02) • 3- 19 (131) • 4-17 ( 65) • 4-71 (281) • 4-76 ( 30 2) 

• •••••••••••••• 3-15(107) 

is-c-simple-string-constant 

3-121107),3-10(78),4-62(241),4-72(289) 

• ·1-5 (331. 3-5 (32). 4-81 (319) • 4-87 (342). 4-89 (347) 

••••••••••• 3-1l111.,3-3(16) 

.3-1ill.;ll..2-7(22),3-11 (81) ,4-65(252) 

·1=2311lli· 3-6 (45) • 3-22 (146) • 3-22 ( 147) • 4-54 (217) • 4-87 ( 342) 

is-c-SIZE 

is-c-SKIP 

is-c-SNAP 

is-c-space 

is-c-specification 

•••••••••••••••••••• 4-63(246) 

• 3-9 (70) • 3-18 ( 123) • 4-49 ( 196) • 4-76 (302) • 4-77 (303) 

••••••••••••••• 3-15(105) 

• .;1-4(10) ,2-3(6),2-3(7) ,2-9(27) ,2-9(28) 

••••• ·1=11~.3-11 (84) ,4-65(253) 

is-c-statement 

is-c-STATIC 

·1=1Q.illl.. 3-1(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) 

is-c-sterling-constant • .J-24Jl&ll,3-6(47),3-22(146),4-87(342),4-89(347) 

is-c-STOP . . . . . •••••••••• 3-13(99) 

is-c-stop-statement 

is-c-storage-class-attribute 

• 3-13 (991., 3-10 (78). 4-62 (2411 

• .J-5(391_,3-4(31) ,4-26(92) 

3-7(54) ,4-20(74) ,4-47(188) 

3-111122),3-10(78),4-62(241),4-78(309),4-78(310) 

is-c-STREAM 

is-c-stream-io-statement 

is-c-stream-optionslist 

is-c-STRING .. .. . . .. 

is-c-string-attribute 

is-c-string-character 

is-c-string-format 

is-c-STRINGRANGE 

is-c-STRINGSIZE 

is-c-SU.B .••• 

. . . •••• ·1=1iJ1231,3-17(122),4-75(300) 

.3-18(123) ,4-16(60) ,4-16(61) ,4-76(302) 

·1-5f1.'!J.., 3-3 (2 3) • 3- 4 ( 31) • 3-14 ( 10 3) • 4-27 (9 6) ' 4-3 2 (119) '4- 35 ( 141) • 
4-36 (143) ,4-36(144) 

• • • • 3 -l!Ul§-'ll. , 3- 2 3 {1 6 1 J 

·1=2.i&~l.· 3-9 (65) • 4-50 ( 197) 

3-10 (15) '4-63 (246) 

3-10(75) ,4-63(246) 

• •••• 3-23(152) 
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is-c-subscriptlist • 

is-c-SUBSCRIPTRANGE 

is-c-SYSIN •. 

is-c-SYSPRINT 

is-c-SYSTEM 

is-e-T . . 

is-e-T ASK 

is-c-THEN 

is-c-TITLE 

is-c-TO 

is-c-TRANSI:ENT 

is-c-TRANSMIT 

is-c-u . . . . 

is-c-UNALIGNED 

is-c-UNBUF:'ERED 

·l=llnlli· 3-22 ( 143) 

3-10(75) ,4-63(246) 

• 4-85 (330) 

• 4-85 (330) 

3- 3 ( 20) • 3- 15 ( 1 05) ' 4- 19 ( 6 9) • 4- 19 ( 70) • 4- 19 (71) • 4- 57 (22 7) '4-7 2 ( 287) 

••••••••••••••••••• 3-22(149) ,3-24(166) 

• 3-4 (31). 3-12 (91). 4-16 (62) ,4-32 (119) ,4~76 (302) ,4-71(303) 

• - •••• 3-12(87) 

.3-17 (119) ,4-76 (302) 

.3-11 (85) ,3-12(89) ,4-65(255) 

•• 3-7(54) ,4-47(188) 

.3-16 (112) ,4-73(291) 

••. • ••• 3-22(149) 

is-c-unconditional-statement 

.3-4(31),4-18(6~,4-27(97),4-51(204),4-58(231) 

••••• 3-7(54) ,4-20(74) ,4-47(188) 

]-10!lJll,3-10(72) ,3-12(88) ,3-15(105) 

.3-16(112) ,4-73(291) 

• 3-10(75) ,4-.63(246) 

.3-19(130) ,4-77(305) 

is-c-ONDEFINEDFILE 

is-c-ONDERl'LOW 

is-c-UNLOCK 

is-c-unsubscripted-reference .3-J~~~l.3-4(29),3-8(58),3-15(109),3-15(110),4-63(247) 

4-83(32J),4-85(331),4-85(333) 

is-c-UPDATE 

is-c-V . ~ 

is-c-VALUE 

is-c-value-clause 

is-c- value-spec 

is-c-VARIABLE 

is-c-VARYING 

is-c-volume 

is-c-VOLUME 

is-c- W • • 

is-c-WAIT 

is-c-wait-statement 

3-1 (54). 4-20 (74). 4-47 ( 188) 

.3-22(149) ,3-24(166) 

••••••• 3-3(21) 

·l=l.L<ll. 3-3 (20) • 4-10 (33). 4-20 (73) • 4-20 (74) '4-20 (76) • 4-20 (17) • 
4- H (129) ,4-36 ( 143) , 4·40 ( 163) 

.3-3!23!,3-3(21) 

••••• 3-4(31) 

• 3-4 ( 31) '4- 32 (119) • 4- 36 ( 14 5) 

•••••• 4-76 (302) 

.3-17(119) ,3-17(121) 

.3-22(149) 

• 3-13(96) 

l=ll.i2§l.. 3-10 (78). q-17 (63) • q- 62 (2q 1) • 4-68 (270) 
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is-c-WHEN 

is-c-WHILE 

is-c-WRITE 

is-e-X 

is-c-Y 

is-c-z 

is-c-ZERODIVIDE 

is-call-st . 

is-char-pie 

is-char-spec 

is-char-val 

is-cbeck-cond 

is-close . • 

is-close-st 

is-compat(ad-1,ad-2} 

is-compl(x,y) 

is-cond 

is-cond-cont (p) 

is-cond-part 

is-const . . 

is-contained-in(b,p) 

is-contr-group 

is-contr-i tem 

is-control-format 

is-control-format-type 

is-cplx-format •••• 

is-data-attr-descr(ad) 

is-data-format •••• 

is-data-matching(p,pd) 

is-dat.a-spec 

is-data-type .. 

is-dec-flt-default(pd) 

is-dec-pic • 

is-dec-spec 
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••••••••••• 3-8 (56) 

• 3-11 (83) ,3-11 (85) ,4-65 (252) 

••••• 3-19(130) ,4-77(305) 

.3-9(70) ,3-22(149) ,3-24(166) 

.3-22(149),3-24(166) 

.3-22 (149) ,3-24(166) 

• 3-10(75) ,4-63(246) 

.2::.11J:l§l,S-5 (39) ,5-7 (63) ,5-9(87) 

. . . .5-8(731 ,5-7(66) 

• s-e G!!t.s-8 (731 

·l=JJ.a,s-J.!HJ6e> ,2-3<•> ,2-4(12) ,5-17(161) 

.5-13(117} ,5-13(116) 

._2-14(129},5-14(128) 

• .2::.1!!1li!ll· 5-9 ( 87) 

·.!!:: 19 !7ll. 4-19 (70! 

.4-20(74) ,4-20(7~ 

-.2::.1lill2l· 5-12 ( 112) '5-12 (113) ,5-12 ( 114) 

••••••••••• 4-17(66) ,4-18(67) 

2:::1J1l, 5-1 (3) '5-3 (21) '5-9 ( 86) '5-10 ( 89) 

• - .5-17(159),5-17(151) 

.4-4(111 ,4-4(10) ,4-4(13) 

- •• 5-10(92) ,5-10(90) 

.5-j.2Jl!!Qt,5-15(139) 

._2-9 (83l,5-8 (17) 

• 5-9 { 8ll, 5-9 (83) 

• .5-9!@Ql,5-8(78) 

4-2ill.Ql.,4-24 (87) ,4-25(91) 

••• 5-8 (78l,5-8 (77} 

-!!::.HillQl, 4-34 c 12 91 

• .2::J5(13§l,5-14(131) ,5-14(132) ,5-15(134),5-15(135) 

• ·!!-2!!.{!l!lt,4-24(87),4-42(167) 

• !!::1.2.1.1J§l' 4- 33 ( 125) '4- 33 ( 126) 

••••• 5-7!§]1,5-7(66) 

·2::1J§§l,5-7(67),5-8(70) 
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is-decl 

is-decl-area-attr(ad 6 pd) 

• • • 2::£11Ql. 5-2 19) 

-~~QJ1621,4-401161) 

is-decl-contlp) • ·.'!::111361,4-314) ,4-9129) ,4-11135) ,4-12142) ,4-12143) ,4-12144) ,4-13(46), 
4-13 14 7) , 4- 14 14 8) , 4-14 14 9) , 4- 14 1 50) , 4-15 153 l , 4-15 1 54) , 4-15 (ss) , 4-1 8 ( 6 7) , 4-31 1 113) 

is-decl-~art ••••• 

is-def-area-si ze ( p _, pd) 

is-def-prec(p,pd) 

is-def-string-length(p 1 pd) 

is-default-attr IPl 

is-defined . 

is-dela y-st 

is-delete-s+: 

is-dens-attr(attr_,pd) 

is-descr .... 

is-descr-aggr 

is-descr-area 

is-descr-array 

is-descr-attr-of(p,ad} 

is-descr-da 

is-descr-dens(p,ad) 

is-descr-scalar 

is-descr-string 

is-descr-struct 

is-descr-subel-of(p,g,p-list) 

is-descr-succ 

is-descr-succ-of{p,~ 

is-disable-st 

is-dis.play-st 

is-do-spec • 

is-edit-dir 

is-enable 

is-enable-st 

is-entry-const 

• 2::l.!.2l· s- 1 1 1) , s- 1 (3 > , 5-1 o 1 89) 

••••• ·.'!::40(163) ,4-401161) 

-~::1.'!11£.21.,4-341127) ,4-3511H) 

•••• -~::1611431,4-36(142) 

·.'!::20Jlli,4-20(75) ,4-571228) 

•• 5-2 cm,s-2 c 101 

• 2::JJ..l1Q.'!l. 5-9 ( 8 7) 

.2:;.ll1.1481,5-9 (87) 

-~-211.211. 4-27 (96) ,4-51 (203) 

• • • 5-21121.5-2 (14) • 5-4 (36) 

-2::21~11,5~2(15),5-5(44),5-5(46) 

~2::..§12Ql, s-s (48) 

.5-5~,5-5(43) 

-~::2~JllQl,4-57(229),4-58(231) 

••••••• -2-5~~.5-5(47) 

-~-58(2311,4-57(229) ,4-58(231) 

2::21~11,5-1(5) .5-2(14) ,5-4(36) ,5-5(43) 

. -2-6 C.'!]11,5-5 (48) 

.2:;.2J..'!;jl,5-5 (43) 

-~::581233},4-58(232) 

••• _2-5 C.'!.§l,5-5 (45} 

.'!::2~1£321, 4-31 ( 115} • 4-58 (230 l • 4-58 (231) • 4-58 (235) ,4-5 9 (236) • 
4-59 (238) 

.5-]3(125},5-9(87} 

.2::1§(1501,5-9(87) 

·2::1Q (931. 5-10 (92). 5-15 ( 140) 

.5-12~1.5-15(136) 

._2:;13(1241,5-13(123) 

.5-1~Jl,5-9(87) 

• ._2- 2 11~1. 5-2 ( 10) 

22 APPENDIX II: CROSS-R~FcRENC! INDEX 



IBM LAB VIENNA TR 25.097 

30 June 1969 TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

is-entry-cont (p) •••• !!-11J!!QJ..,4-5(17) ,4-11(35),.4-15(55) ,4-18(67),4-43(173),4-46(185), 
4-55(221) ,4-84(32~ 

is-entry-da 

is-entry-part 

is-entry- point 

is-env-attr 

is-epd (b,pd) 

is-eq-id-struct(pd-l,pd-2) 

is-eq-idl(seq-l,seq-2) • 

is-eguiv-c-program (t, u) 

is-eguiv-compound(x,y,c-id,p) 

is-event-con t (p) 

is-exit-st . 

is-expl-decl 

.5-4!3§L,S-4(32) ,5-5(48) 

.S-1 (4}.,5-1 (3) 

-.2::11.a. s-1 c 4) 

.2::.Hl.!!l.• 4-23 (83), 5-2 (16),5-3(25), 5-14 ( 127) ,5-14(129) 

•••••• !J-8~(328),4-84(327) 

-!::11Jl~,4-70(276) ,4-71(280) 

!::.1.21.2.§1.,4-10(31) ,4-15(55) 

.2-6.11.21..2-6(14) ,2-6(15) 

.£:.§jlli,2-6(15) ,2-6(16) 

·!!::11163) ,4-18(67) 

• 5-11lli.2l.. 5-9 ( 87) 

4-JW.21.,4-12141l ,4-13(451 

is-expr 2::11.11211..4-43 ( 176), s-3 (27), 5-4 (28), s- 4 (34), 5-4 (35), s-s ( 40) , s-s (41) , 5-7 (60), 
5-7 (6 4) , 5-7 (6 5) , 5-8 (16) , 5-9 (79) , 5-1 0 (91) , 5-10 (9 3) , 5- 1 0 (94) , 5-11 (96) , 5-11 ( 1 04) , 

5-12(107) ,5-14(132) ,S-15(139) ,5-16(149) ,5-16(150) ,S-17(152) ,5-17(154) ,5-17 (156), 
5-17 ( 157) ,5-17 (158). 5-18 (164) 

is-ext-proc-p (b) 

is-fetch-st 

is-file-attr 

is-file-const 

is-file-cont (p) 

is-file-get-st 

is-file-put-st 

is-fixed-string-eda 

is-format 

is-for•at-const 

is-format-cont (p) 

is-format-item 

is-format-iter 

is-free 

is-free-st 

is-generic 

is-generic-aggr 

is-generic-aritbm 

• 4-4 (14}.,4-4 (13} ,4-7 (24) ,4-84(327) 

••••• S-11.llQll,5-9(B7) 

·2::ill1l.,S-2(16) ;5-14(127) 

•• 5-2illl.·5-2 ( 10) 

.4-16!59}.,4-18(67) 

-.2::1!!Jll1t,5-14(130) 

.5-j2(134}.,5-14(133) 

._:j::j B (16Jl., 5-17 ( 161) 

.5-8..(1.21.,5-3(21) ,5-8(76) ,5-15(138) 

••••••• 5-3 (£1}.,5-2 (10) 

!!::l1QCi1.,4-11 (35) ,4-18(67) 

• .2::li11l. , s- 8 < 1 s 1 

• S-8 (76}., 5-B (75) 

• 5-1lillll., s- 1 2 < 11 01 

.5-12{110}.,5-9(87) 

•• 5-_li;w_,S-2(10) 

-.2=§1.211.,5-3(24),5-6(52),5-6(54) 

••••••••• 5-6(57),5-6(56) 
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is-generic-array 

is-generic-da 

is-generic-descr 

is-generic-member 

is-generic-scalar 

is-generic-string 

is-generic-struct 

is-generic-succ 

is-get-st 

is-goto-st 

is-group • 

is-i-to-n (eh) 

is-id-list-match (idl-1 ,idl· 2) 

is-id--ref 

is-if-st .. 

is-ignore-read-st 

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

is-in-range-of(p~id) 

is-incompa t (x, y) .. 

is-incorporate-st 

is-incorporate-text 

is-index ... 

is-infix-expr 

is-infix-opr 

is- ini t 

is-init-elem 

is-init-iter 

is-init-label-cont(p} 

is-intg-const 

TR 25.097 
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.5-6~,5-6(51) 

• 5-6 I 5.§1., 5-6 (55) 

-2-3!241,5-3(23) 

.5-31n1.s-3(22> 

·2::.2J~1. 5-6 (51) 

.5-6!581,5-6(56) 

-.2::2.1211.5-6 (51) 

·.2::.2J 541,5-6 ( SJ) 

•••• 5-14(13~1.5-9(87) 

5-10(9_2}.,5-9(87) 

5-1QJ2n. s- 9 c 87> 

.4-3.2J11~,4-35(1J6) 

!!::84 (3lli. 4-14(51) ,4-84(327) ,4-84(329) 

.5-1ffi,S-1(5) ,5-4(37) ,5-9(86) ,5-13(121) 

•• .2-10!941,5-9(87) 

• 5-l.§.J..l!!.!!l.' 5- 15 (141) 

4-2j(791,4-21(78),4-21(79) 

• 4- 2.1.il§l., 4-20 (75) 

·.!!-20173) ,4-19(72) 

• 5-111991,5-9 ( 87) 

5-11.LlQQ.l. 5-11 (99) 

5-l11J11.,5-1 (5) ,5-3 (19) 

-.2::11112ll,5-17(151) 

-.2::11J12.ll,5-17(152) 

••• _2-5ill1,5-4 (31) 

•• 5-2.1401,5-5 (39) '5-5 (41) '5-7 (63) 

••••••••• 5-5141}.,5-5(40) 

·.!!-5.2J1111,4-54(215),4-55(219) 

• • • • • ·.'!::1Q11.Q2l, 4-2 9 (1 08) 

is- intg-val .2-18.{ 1661,4-30 ( 1 09) , 5-3 (20) , 5-4 (33) , 5-5 ( 42) , 5-5 ( 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) 

is-into-rea-d-st 

is-invalid-descr-ln(p} 

is-invalid-like (p) .• 

24 APPENDIX II: CROSS-REFERENCE INDEX 

• 2::1.2.11.!!11 ' 5- 1 5 (14 1 ) 

-.!!::.28 (235) '4-56 (222) 

• • 4-15.{.2.!!1.4-9(29) 



IBM LAB VIENNA 

30 June 1969 

is-invalid-ln(p) 

is-io-cond 

is-isub 

is-item 

is-label-attr-p(ad,pd) 

is-label-const • 

TR 25.097 
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•• ~~13(471,4-9(29) 

·2=.ll.L!lli. 5- 13 ( 118) 

.5-1~Jl2lL,5-17(151) 

• 5-j_21.1J.21., 5-15 ( 137) , 5-15 (138), 5-15 (HO) 

-~~65),4-41 (164) 

. . • • • 5-1.!1.21.. 5-2 ( 1 0) 

is-label-cont (p) ~Q.!!l. 4-11 (35) , 4-18(6 7) , 4-55( 221) 

is-label-da .5-4(371,5-4(32) 

is-labeled (x, c-id) • 2-7 (18l, 2-6 (16) 

is-like (p) • • • • 4-141491 ,4-13 (48) ,4-15 (54) 

is-like-succ-of(p,g) ~~~,4-12(42) ,4-15(54) 

is-list-data-dir .1!-15!137) ,5-15(136) 

is-ln-epd (b, pd) • 4-141521 , 4-14 (51) 

is-ln-of(p,q) .~-13(46),4-13(45) 

is-ln-subel-of (p, g) • 4-11..(~1• 4-12 (43) , 4-14(52) , 4-15 (54) 

is-ln-succ-of(p,q) • ~=1illJ1,4-12(42),4-13(47) ,4-14(48) ,4-15(54) 

is-local-sentence (p,q) ••••••••••• ~-7..(1.11.·4-6(20) ,4-7(23) 

is-local-to (b, p) • ~.DQl, 4-4 (8) , 4-5 ( 15) , 4-9 (29) , 4-20 (7 5) , 4-57 ( 2281 

is-locate-st • • .5-16(141!,5-9(87) 

is-mult-decl (seq-1, se g-2) • 4-15 (551. 4-9 {29) 

is-named-io-cond ·2=13 (118! ,5-12(115) 

is-non-data-type ••• ;!-25 !8.21.,4-24 ( 87) 

is-non-expl-decl(p) -~=1§..<571,4-9(29) ,4-9(30) ,4-10(31) ,4-16(58) ,4-16(59) ,4-16(62), 
4-17 (63) • 4-17 ( 64) • 4-17 (65) ,4-84 (326) 

is-null-st •• .2-10ID1,5-9(87) 

is-num-val ·2=18(167),5-17(160) 

is-offset .5-5 (381,5-4 (32), 5-5 (48) 

is-on-st ••• .2=12(1121,5-9(87) 

is-open .5-j4(12]l,5-14(126) 

is-open-st •• _2=J!!.lll.§1,5-9 (87) 

is-opt .. . .5-1Hi1,5-1(3l ,5-2(11) ,5-2(14) ,5-2{15) ,5-4(36) ,5-10(89) ,5-12(107) ,5-12(1121, 
5-14(127),5-14(129) ,5-14(131) ,5-15(134) ,5-15(H2) 

i s-o pt-expr • • • • ?.-18 ..(.1§!!1• 5-2 (12) , 5-9 (79) , 5-9 ( 81) , 5-9 ( 83) , 5-1 0 ( 9 3) , 5-11 ( 97) , 5-11 ( 98) , 
5-11 ( 10 3) '5- 1 4 ( 127) ' 5- 14 ( 131) • 5-15 (134) • 5- 15 ( 142) ' 5- 16 (143) • 5- 16 ( 144) • 5- 16 (145) • 

5-16(146) ,5-16(147) ,5-16(148) 

is-opt-keyw(q,p) •••••••••••••••••••••••••• ·!!=15!301l,4-75(300) 
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is-opt-re£ 

is- pa-opt 

is-param-cont (p) 

is- paren-expr 

is-pie . . . .. 

is-pie-format 

• 2-1 J!J1§2l.. 5-2 ( 13) ' 5- 12 ( 1 0 9) • 5- 12 ( 111) • 5- 13 ( 124) • 5- 15 ( 14 2) • 5- 16 ( 14 3) ' 
5-16 (144) • 5-16 (14 5) • 5-16 (146) • 5-16 (14 7) • 5- 16 (14 8) '5-16 ( 150) '5-17 (15 7) 

••••• 5-11 Cllt.4-67(262J ,5-11 (96) 

•• 4-11!371_,4-11 (35) ,4-15(55),4-18(67) 

••••• - •• ·2=111156),5-17(151) 

.2_-7!6§1.,4-37(148) ,5-4(32) ,5-5(48) ,5-6(56) ,5-9(82) 

• • -2-9 (82) '5-8 (78) '5-9 (80) 

is-p·redec-dens (seq, ad) - .!!-18.1§.!!1.,4-10{31) ,4-18(68) 

is-prefix-cond 

is-prefix-expr 

is-prefix-opr 

is-prel-decl . 

5-13ffi§l.,5-1 (7) ,5-12 (115) 

is-progr-named-cond 

• • 5-11112.!!1.• 5-17! 151) 

·2=17 ( 1551_, 5-17 ( 154) 

.!!·10 (3-'!l.. 4-29(107) ,4-30 (112) ,4-79(311) 

•••••••••• 5-13(1201_,5-12(115) 

-2-3!2§1.. 5-2 ( 11) '5-2 ( 12) ,5-2 (13) '5-3 (27) ,5-4 (30) 

• • • • • • • • • • 5-411.21.. 5-4 (32) 

._2=.!!11]1.,5-4(32) ,5-5(48) ,5-17(160) 

• 5-Jn.TI., 5-3 (26) 

is-prop-aggr 

is-prop-area .. 

is-prop-ari thm 

is-prop-array 

.is- prop-da .. .. 

is-prop-scalar 

is- prop-st • • 

is-prop-string 

is-prop-struct 

is-prop-succ 

.is-prop-var 

is-ptr-cont (p) 

is-put-st 

is-read-st 

is-real-format 

.5-4(32) ,5-4(31) 

.5-4(311_,5-3(26) 

·2- 9 '871_, 4-77 (304) '5·9 ( 86) 

• 5-4 (3.!!1.. 5-4 (32) 

• 5-4 !291_,5-3 (26) 

-2-4 !J.Ql_, 5-4 (29) 

• 5-2(111_,5-2 (10) 

2=JJ11., 4-3 (5) ,4-3 (6) 

.4-17(651 ,4-18(67) 

.5-14 (1331_,5-9(87) 

• 5-12J1.!!1l. 5-9 ( 87) 

.2_-9(l2J..,S-8(78) ,5-9(80) 

is-re£ •. 2=1111211.,5-2{12) ,5·3(23),5·5(38),5-9(85) ,5-10(92) ,5-10(95) ,5-11 (96) ,5-11 (97), 
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 1 129! , s- 14 ( 131 l , s-1s {134 1 , 5-15 1 135) , 5- 15 (140) , 5- 1s 1 142) , 5-16 ( 143) , s- 16 1 1441 , 

5·16(145) ,5-16(146) ,5-16(1Q?),5-16(148) ,5-16(H9) ,5-17(151) ,5-18(165) 

is-ref-cont (p) 

is-refer .. .. .. 

• !!_-8113221.. 4-16 (57)' 4-83 (323). 4-63 (324) • 4- 85 (330) '4- 85 (332) • 4-85 (333) • 
4-85(334) ,4-86(335),4-86(338) 

•••••••••••••••••••• 5-.!!Jlli,5-3 (27} ,5-4(34) ,5-4(35). 
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is- remote-forma·t 

is-rest-subscr(p,q) 

is-returri-st 

is-revert-st 

is-rewrite-st .. 
is-set-read-st 

is-sg-intg-const 

is-signal-st •• 

is-simple-end 

is-single-i~-cont(p) 

is-si-ze-cond (da, v) 

is-spec-init-elem •, •.. 

• • 

•. 
•. 
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• 
.• 

• 5- l.lili!ll.' 5- 9 ( 8 7) 

••• 5-91§2}.,5-8(77) 

:.!!- 85 (33!!1., 4-85 (333) • 4-86 (33 8). 

• 5-ll.L21lt,5-9(87) 

.5-1l111ll,5-9(87) 

·2:l211.!!§t,5-9(87) 

·i=l&ll.!!Jl.,S-15(141) 

• ·i=l2J1Q§1.,4-29(106),4-43(176) 

-2-12!114) ,5-9(87) 

••• 2-]j;IJ}.,2-6(16) 

4-901355) ,4-16(57) ,4~85(330) 

-.!!::88 (346! '4.,-88 (344) 

• • .S-lli£1., s-s (39) 

is-st •• 2-9!8§}_,5-1(3),S-9(87),5-10.(89),5-10(91),5-10(92),5-10(94),5-12(112),5-13(122) 

is-sterling- pie 

is-sterling-spec 

is-stg-cl-attr(attr,pd) 

is-stop-st ·. .. . ~ ..... 

is-string-attr-p(ad,pd) 

is-string-const 

is-string-format 

is-string-get-st 

is-string-matching{p,pd) 

is-string-put-st 

is-subscr-expr . 

is-succ-of (p,q) 

• 5-jlj£.2}., 5-7 ( 66) 

• 5- 8j].Ql.. 5-8 ( 6 9) 

!=27 .ilQQl., 4-27 (99) 

• 5-12 (106}_,5-9 (87) 

.4-35(141}_,4-35(140) ,4-36(142) ,4-53(2l3) 

-2-11J121l.' 5-17 ( 159) 

•• -2-91§1}.,5-8(78) 

• 2=1.!!.111ll.' 5-14 ( 13 0) 

·.!!::1§11.!!!!1..4-36(143) 

·2-15(135! ,5-H(133) 

-2::17 (158) ,5-17(157) 

4-1Zj.!Jl}., 4-12 (41) • 4-18 (67) '4-31 ( 114) 

is-succ- seq (se g) .!!-12.1.!!1}.. 4-9 ( 29) , 4-9 (30), 4- io (31) , 4-14 (52) , 4~ 15 (56) , 4-1 B (68) , 4-31 ( 113) , 
4,-84 (328) 

is-sysin-cont (p) 4-16 !6.Ql., 4-16 (57) , 4-16 (59) , 4-85 (J 30) 

is-sysprint-cont (p) 

is-task-cont (p) 

is-unlock-st 

is-wai t-st .. 

is-while-group 

. ' 
- .. . ' . . . .. '. .. . 

.!!::12.1§11.· 4-16 (57) '4-16 (59) ,4-85 (330) 

. . . -.!!-16(62}_,4-18(67) 

.2::J6 (14.2J.., 5-9 (87) 

.5-11J1Q]}_,5-9(87) 

·2::1QJ211,5-10(90) 
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is-write-st 

J-CHAR 

K-CHAR 

K:':Y 

L-CHAR 

TR 25.097 

30 June 1969 

• • • • • • S-1!!11.!!.21., 5-9 ( 87) 

.4-22(80) ,4-22(80) ,4-35(138) 

.4-22(80),4-22(80),4-35(138),4-39(158) 

.4-47(188) ,4-73(291) ,5-3(17) ,5-13(119) 

•• 2-8(26) ,4-22(80) ,4-22(80) ,4-35(138) 

LABEL 4-10 (3 3) , 4-1 8 ( 6 7) , 4-26 (9 2) , 4-2 7 ( 94) , 4-31 ( 116) , 4- 32 (119) , 4- 4 1 (164) , 4-44 ( 17 9) , 
4-44 (179). 4-51 (204). 5-4 (37). 5-5 (48). 5-6 (56) 

LAB£L-CONST 4-2 3 ( 81) , 4-25 (89) , 4-26 (92) 

label-da (pd) • .!!::.!!111641, 4-31 ( 116) 

last-sent-p (x) 

last-sent-p-1 {X) 

LE • • • 

. . 
•••• £-7!2Ql,2-6(16) 

•• £-71~11·2-7(20),2-7(21) 

••• 4-82(321) ,5-17(153) 

L:FT-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 (4 1). 3-6 (44). 3-6 (45). 
3-6 ( 4 6) • 3-7 (50) ' 3-7 (53) • 3-7 (55) • 3- 8 (56) • 3-8 (59) '3- 8 ( 61) • 3- 8 ( 63) • 3-9 (66) • 3-9 (67) • 

3-9 (6 8) • 3-9 (70) • 3-9 ( 71) ' 3- 10 (7 3) • 3-11 ( 83) ' 3-11 (85) • 3-12 (91) • 3-13 (9 2) • 3- 13 (9 3) ' 
3-13 (9 6) '3- 13 ( 97) • 3- 14 ( 1 02) • 3-15 ( 1 04) • 3-15 ( 1 09) • 3-15 ( 11 0) • 3-16 (111) • 3-16 (113) • 

l-16 (114) , 3-16 (115) , 3-16 (116) , 3- 17 (119) , 3-17 ( 121) , 3- 1 B ( 123) , 3-1 B (125) , 3-1 B ( 126) , 
3-18 ( 127) • 3- 19 ( 129) • 3-19 (1 31) • 3-20 ( 132) • 3-21 (1 4 1) • 3-2 2 ( 1 4 4) • 3-2 2 (14 7) • 3-2 4 ( 16 2) • 

3-24(164),3-24(165),4-82(320) 

leftmost (set) • • • • • • • • .. • ••••••• 1-2 (61 

lg (u) .![-89 !3491 , 4- B7 (342), 4- BB (343) , 4- B9 (34 7) 

LIBRARY •••• 4-2(1),4-3(5),4-3(6) 

like-ref (p) ![-14 !SOL, 4-14 (4B) ,4-15 (54) 

like-ref- 2 (b, id 1) • 4- 14 !51! , 4-14 (50) 

like-ref-3 (pd) ·.!!::.1.!!1.211_,4-14 (50) 

LINE .4-49(196) ,5-9(84) 

LIST .4-79(311),5-15(137) 

ln (p) • 4-13!~21,4-12 (41) ,4-12 (44) ,4-13 (47) 

LOCATE ••••••••• 4-77 (305) ,5-16(147) 

LT.. 2-4(9),2-B(24),2-8(26),2-8(26),3,-21(136),3-24(162),4-B2(321),5-17(153) 

M-CHAR .4-22(B0) 1 4-22(80),4-35(13~,4-3B(154),4-39(157),4-40(160) 

m- pos {pcl) • 4- 3.2J1a.zt, 4-39 (155) 

max- prec (da) -.!!- 88 (345) , 4-88 (344) 

MINUS • 2-4 ( 9) , 2- 8 (26) , 3- 5 ( 33) , 3-1 ( 4B) , 3- 21 (1 38) , J- 21 ( 140) , 3- 2 1 (142) , 3-2 3 ( 156) , 3-24 ( 16 2) , 

missing- subscrs (p) 

mk-access-spec(p} 

3-24 ( 164) • 3-24 (166) ,4-29 ( 108). 4-82 (321). 4-89 (350). 5-7 (68). 5-17 (155) 

. 
·.!!~1.21.,4-85(334) 

-.!!::24129§l,4-74(295) 
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mk-aggr(pd,bdpl) •• 

mk-al-aggr(pd,bdpl) 

mk-al-id-list (p) •• 

mk-al-non-array (pd) 

mk-al-scalar (pd) 

. 

TR 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

4- 23J]!2l.. 4-2 3 ( 8 4) • 4- 2 3 ( 85) • 4- 30 ( 111) • 4- 4 8 ( 190) '4- 4 8 ( 191) 

·.!!=701217!,4-70(276) ,4-70(277) ,4-70(278) 

·.!!=22123ll,4-57(226) 

·.!!-7QilliD... 4-70 (277) 

;. .. . 
mk-alloca te (pd) • .!!::l.Qnlli, 4-69 (275) 

mk-area-ref (p) • ..!!-71 !2821 ,4-70 (276) 

mk-arg-list(b,p) .4-67(2611 ,4-66(259) 

ak-att-cond(p) • ..!!-73(29ll.;4-73(290) ,4-74(293) ,4-74(295) ,4-74(299) 

mk-based-decl(pd) •••••• 4-481191! ,4-23(81) 

mk-body-name(pd) .4-46(1lli,4-41(166) ,4-45(182) 

mk-body-pt(b) 4-51§1.,4-2(2) ,4-5(16) ,4-45(182) ,4-64(251) 

mk-by-expr (p) ·.!!::.22125.!!l,4-65(253) 

mk-call-ref (b, p) • 4-6.§illQt, 4-66 (259) 

mk-check-cond(p) .4-63124ll,4-63(245) ,4-64(249) ,4-73(290) 

mk-const(x) 4-Jl7!341),4-28(105),4-36 (142) ,4-40(161) ,4~49(196) ,4-50(197) ,4-55(218), 
4-77(303) ,4-82(320) 

mk-da (pd) .!!=.i!111.1§1., 4-24 (86) , 4-44 ( 179) 

mk-decl(pd) •••••• .!!=23181t,4-8(27) 

mk-decl-part(b) 4-81Jll,4-3(3) ,4-5(16) ,4-64(251) 

mk-defined-decl(pd) • • • • • • • • .!!=.!!11.!2.Q.l, 4-23 ( 81) 

mk-descr(p,pd) ••• 

mk-descr-aggr (pd,bdpl) •• 

mk-descr-da (pd) 

mk-descr-list (pd) 

mk-descr-list-1 (pd) 

mk-descr-list-2 (pd) 

mk-descr-non-array(pd) 

mk.-descr-scalar (pd) 

mk-descr-1 (pd) 

mk-enable (p) • 

mk-entry-decl(pd) 

mk-entry- point (p, g) 

mk-entry-pt (b) • • • 

·.!!=.!!3(17£t,4-42(170) ,4-42(171) ,4-43(172) 

·.!!=.!!3(175) ,4-43(172) ,4-43(175) ,4-44(177) 

-.!!=.!!.!!1J11l,4-44(178) 

-.!!=.!!.fillll,4-41 (166) 

.4-.!!lli.§ID..,4-32(120) ,4-42(167) 

• ·.!!=.!!l.lllll.. 4-42 ( 16 7) 

.4-44(177),4-43(175) 

• .!J-44(j78t,4-44(177),4-45(183) ,4-46(184) 

-.!!=.!!lli70) ,4-42 ( 168) 

-.!!-74 (2921.,4-74(294) 

.!!=.!!1 (1661.,4-23(81) 

• .!!=.!!Dill. , 4-s (17 1 

-.!!=2..U1t. 4-5 ( 16) 
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mk-env-attr(p} 

mk-event (p) 

mk-event- ref (p) 

mk-file-decl { pd) 

mk-f o.rma t-decl (pd) 

mk-free-re£ (p,b) • 

mk-gen-aggr(pd,bdpl) 

mk-gen-area (pd) 

mk-gen-a.rithm(pd) 

mk-gen-da (pd) 

mk-gen-descr (pd} 

mk-gen-member (p) 

mk-gen-ncn-array(pd) 

mk-gen-str.ing (pd) 

mk-generic-decl(pd) 

4-231Jll}_,4-23(81) ,4-23(83) ,4-47(187) ,4-77(303) 

.4-!l1J11JlL,4-80(316) 

·.'!:::1!!Q]JlL,4-74 (295) 

!!=!!111Jl1l,4-23(81) 

4- 4Jl11lli. 4-23 ( 81) 

·!!=1ln!J2t,4-71(284) 

-!!-51(2QlJ..,4-50(201) ,4-51(202) ,4-51(203) 

-.'!:::2.:1J214J... 4-51 ( 2 04) 

·!!=2JQQ2t,4-51 (204) 

-!!=21QQ!!L. 4-51 ( 2 03) 

• !!=2!1ill1l.. • 4-5 0 ( 2 0 0) 

.4-50120Ql..,4-50(198) 

·!!=2JQQ11.,4-51 (202) 

-!!=52 12121..4-51 (2 04) 

• !!=50(198),4-23(81) 

mk-id(cbl) •• !1_-90 135_!!),.,4-10(34) ,4-19(71) ,4-20(75) ,4-21(78) ,4-21(79) ,4-35(1371 ,4-85(330), 
4-90 (353) 

mk-id-ref (p) • • • • • • • • • • • • • • • ·.'!:::2..!lli• 4-6 (18) , 4-41 (164), 4-64 (250) , 4-73 (292) 

mk-id-l(p) •••• -!!=2Q.i353),4-3(4) ,4-5(15) ,4-5(17) ,4-6(19) ,4-10(31) ,4-21(78) ,4-29(106), 
4-45(182) ,4-46(185) ,4-48(193) ,4-55(220) ,4-59(237) ,4-84(327) ,4-85(330) ,4-90(352) 

mk-indexlist(p,q) 

mk-ini t (pd) 

mk-list(a,b,list) 

mk-no-pref-list (p,n) 

mk-no-pref-list-1{p,n) 

mk-on-pref-list (p, n) • 

mk-on-pref-list-1 (p,n) 

mk-opt (x) 

mk-opt-1 (p) 

mk-par-p (p) 

mk-pref (pref) 

mk-prop-var-decl (pd) 

mk-ptr-ref (p) 

mk-recursive {b) 

mk-red (pd) ••• 

••••••••••••• !!=&QQJ..,4-6(18) ,4-6(20) ,4-23(81) 

• !!=2!!ll12l..· 4-24 ( 86) • 4-24 (87) • 4-32 (117) • 4-48 ( 190) • 4-70 (279) 

• l=!!JJlL,2-3(7) ,2-4(8) ,2-9(28) 

·!!= 63Q!!!ll.., 4-6 2 (243) • 4-63 (24 8) 

-.'!:::§lli49J.., 4-63 (248) • 4-64 (249) 

._!!-62(~!!!!J..,4-62(243) ,4-62(244) 

• 4-63(242t,4-62 (244) ,4-63 (245) 

-!!=69 (211J..,4-69 (272) ,4-72 (286) 

-!!-7illl..· 4-7 (24) ,4-7 (26) 

•• -!!=!!1J174l ,4-42(171) 

._!!-6]j24..§l... 4-63 (245) • 4-64 (2 49) • 4-73 ( 290) 

• • 4- 23J!l!!l... 4-23 ( 81) 

•• _!!-71 1281) ,4'-70 (276) 

• • -!!=lll§l... 4-5 ( 16) 

·!!=!!.2Jl!l..§l..,4-32(120) ,4-41(166) 
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mk-refer-expr(pd,p} 

mk-reorder (b) 

mk-reply (p) 

mk-ret-type (pd) 

mk-ret-type-1(pd) 

mk-ret-type-2 (pd) 

mk-st-list (p) 

mk-succ (pd) 

mk-to-expr (p) 

MULT • 

N-CHAR 

NAME 

NE • 

non-array-aggr(pd) 

TR 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

·!l=~.211Q&J., 4-2 8 (104) '4- 28 (1 05) • 4-36 ( 142) • 4-40 ( 161) 

._!!-71~!!1 •• 4-5(16) ,4-7(24) ,4-64(251) 

·!!=~QJll11,4-80(316) 

•• }!-45 (1821 ,4-41 (166) 

·!!=45!1~.n .• 4-6(18> ,4-32(120> ,4-45(182> 

••• -!!=46.11~!!1..4-45(182) ,4-45(183) 

.4-7.1111..4-5(16) ,4-64(251) ,4-65(252) 

·!!=1Q.i111l.. 4-3 0 ( 11 0) 

... •. • 4-.§512511.,4-65 ( 253) 

.4-82(321) ,5-17(153) 

• 2-8 (26). 4-22 (80) '4-22 (80). 4-35 ( 138) 

.4-73(291) ,5-13(119) 

• 4-82 (321) • 5-17 (153) 

• ;!!=l!!illl..4-23 (85) 

NOT 2-4 (9), 2-8 (24) ,2-8 (26), 2-8 (26) ,3-21 ( 136), 3-21 (140), 3-24 (162) ,4-82 (321), 5-17 ( 155) 

NULL • 4-60 (239), 4-62 (241), 4-66 (257) ,5-10 (88) 

NUMBER-SIGN 2-8 (24), 3-22 (149) ,4-21 (79) 

0-CHAR .2-8(26) ,4-22 (80),4-22(80) 

O?FSET • 4-31 ( 116), 4-32 (119), 4-33 (121), 4-44 ( 179), 4-44 (179), 4-51 (204) ,5-5 (38), 5-6 (56) 

offset-attr-p(pd) 

offset-da (pd) 

O:FL 

ON • 

OPEN 

opt-sel (opt) 

._!!- 33f1lli· 4-33 (121) '4-44 ( 179) 

.4-33(121),4-31(116) 

.4-63(246) ,5-13(116) 

.4-72(286) ,5-12(112) 

.4-77(305),5-14(126) 

OR ••• 2-4(9),2-8(24) ,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) 

OUT 

P-CHAR 

PAGE • 

.4-79 (313) ,4-79(311) 

- •• 4-47(188),5-3(17) 

.2-8(2~,4-22(80),4-22(80),4-40(160),4-49(196) 

•• - •• - ••••• - - - .4-49(196) ,5-9(84) 

PARA M 4-10 (33) , Q-18 ( 6 7) , 4-26 (92) , 4-26 (93), 4-27 (q4) , 4-27 (95), 4-27 (98) , 4-27 (99) , 4-29 ( 1 06) , 
4-32(117) ,4-46(184) ,4-58(230) ,4-79(311) ,5-2(11) 

parse (text) 

pd-block-p (pd.) 

- - • - - . . - - • - - - - . . - . - . . . l::l.ill. 
._!!-2.211Q1l.,4-29(106) ,4-36(142) ,4-40(161) ,4-54(215) 
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pd-seq (pd) 

PEND 

PERC 

PIC 

pie- da (pd) 

pie-mode (pd} 

ij-11..1111.1.. 4-23 (81). 4-29 (106) '4- 30 (112). q- 48 (194) • ·- 86 (335) 

.4-73(291) ,5-13(119) 

•• 2-8 (24) ,3-24 (162) 

.4-31(11~,4-32{117},ij-32(119) ,4-49(196),4~51(204),5-9(82) 

• ·-37 (1ij6) • ·- 31 (116) • 4-51 (204) 

•••••• 4-37 (1471 ,ij-]7 (146) 

PLUS .2-4 (9) ,3-5(33) ,3-7(48) ,3-21 (138),3-21 (140) ,3-23(156),3-H(162) ,3-24(16ij) ,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(74) 

pos-el (el,list) • 4-381.12ll., 4-39 (156}, 4-39 ( 158) 

pos-v (pcl, n) • 4-39(1561 , 4-39 (155) , 4-39 (158) 

prec-p (pd) • • 4-34 {12ID_, 4-33 (126), 4-34 ( 127), 4-35 ( 134) , 4-37 (147) ,4-51 (205) 

prel-decl {x) .!!=2_j30l , 4-3 (4) , 4-6 ( 18), 4-14 (52) , 4-15 (53), 4-29 ( 1 06) , 4"'30 (112) , 4-31 (113) , 
4-43(172),4-43(173),4-46(185),4-84(326),4-84(328),4-86(335) 

prel-decl-set(b) • 4-9(28.1.,4-8(27) ,4-14(52),4-84(328) 

prel-decl-set-1 (b) ••••• 4-9!291,4-9(28) 

prel-decl-1 (x) • 4-10(31),4-9(29) ,4-9(30) 

.4-57!226) ,4-30(112) ,4-56(222) 

.4-5612221 ,4-42(168) ,4-42(171) ,4-50(200) ,4-69(275) 

.!!::;!!1Jl1.,4-5(17) ,4-6(18) ,4-46(185) ,4-84(327) 

prel-descr (pJ 

prel-descr-list (p) 

proc-p {p) 

progr-decl-part (b) •••••• 4-3{1l,4-2(2) ,4-3(4) 

.4-86(3401,4-86(339) ,4-86(340) 

4-19(72) ,4-23(81),4-24{88) ,4-25(91) ,4-26(92) ,4-45(182),4-79(311) 

prop-arg- p-list (b, p) 

PROP-VAR 

PRT 

PTR 

PUT 

Q-CHAR 

QUEST 

R-CHAR 

READ 

REAL 

REC 

•••••••••••••••••••••••• 4-47(188) ,5-3(17) 

4-10 (33J ,4-1 a (67), 4-25 (90J ,4-32 (119!, 4-32 (119) ,4-51 (2041, 5-4 (32), 5-5(481, 5-6 (56) 

.4-77(305) ,5-15(134) ,5-15(135) 

.4-22(80),4-22(80) 

.2-8(24) ,3-24(162) 

.2-8(26),4-22(80),4-22(80),4-49(196),5-7(68) 

••• 4-77(305) ,5-15(142) ,5-16(143) ,5-16(144) 

.4-30 (109) ,4-33 (124) ,4-34(131) ,4-46(184) ,4-52 (209) ,4-88 (343) ,5-4(33),5-6(57) 

•••••••••• 4-47(188) ,4-73(291) ,5-3(17) ,5-13(119) 

ref-id-list (Pl !!=84fl30), 4-10 (31). 4-14 (50). 4-16 (57), 4-78 (310) ,4-84 (326) 

••••••••••••••••••• 4-68(269) ,5-11(102) RELEASE 
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REMOTE • • • • 

replace-48 (:r) 

replace-48-1 (x) 

rest-da-1 (da, v) 

RETURN 

REVERT • 

REWRITE 

TB 25.097 

TRANSLATION OF PL/I INTO ABSTRACT SYNTAX 

.4-49(196) ,5-9(85) 

.6_-8 1221,2-8 (24) 

• 2-8.llft,2-8 (25) 

·!!- 88 (34!!1, 4- e1 (3421 

• 4-67 (265) ,5-11 (98) 

.4-72 (288) ,5-12(113) 

.4-77 1305) '5-16 (146) 

RIGHT-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) ,3-4 126) , 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) • 3-1 (55). 3-8 (56). 3-8 (59). 3-8 (61) '3-8 (63) ,3-9 (66) ,3-9 (67) • 

3-9 (6 8) '3- 9 (70) • 3-9 (71) • 3- 10 (7 3) , 3-11 ( 83) , 3-11 ( 85) • 3-12 (91) • 3-13 ( 9 2) , 3-13 (93) ' 
3-13 (9 6) ,3-13 ( 97) , 3-14 (1 02) • 3-15 ( 1 04) , 3-15 (109) • 3-15 (11 0) , 3-16 ( 111) '3-16 ( 113) ' 

3-16 ( 114) , 3-16 ( 115) , 3-16 (116) , 3-17 (119) , 3-17 ( 121) , 3- 18 (123) , 3-18 ( 125) , 3-1 B (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)' 

3-24 (164) ,3-24 (165) 

s(n,.x} ...................... 1-2f4) 

S-CHAR • 4-22 (80), 4-22 (80) , 4-40 (160) , 4-40 ( 160) ,5-8 (70) 

scale-f (scf) •••••••••••••• 4-38J12.Q1.,4-37 ( 148) 

scope-attr (pd) !!-261211., 4-3 (4) , 4-23 (84) , 4-24 (87), 4-27 (98) , 4-27 (99) , 4-29 ( 106) , 4-32 (117) , 
4-41(166),4-42(167),4-45(182),4-46(185) ,4-47(187) 

scope-attr-1(ad) •••••••••••••••••••••••••••• 4-2711!!1,4-26(93) 

• • 2-4 (9) • 2-6 ( 16) • 2-7 (2 3) '2- 8 (2ij) • 2-8 (26) • 3-1 (2) • 3- 1 ( 6) • 3-2 (8) • 3-2 ( 1 0) • 3-2 ( 14) • 
3-2 ( 15) • 3-8 (60) , 3-1 0 (19) , 3-11 (80) ' 3-11 ( 82) ' 3-11 (83) , 3-12 ( 89) • 3-12 (90) • 3- 13 (9 2) ' 

3-13 (9 6) '3-13 ( 97) '3-13 (9 8) ' 3-13 ( 99) • 3-14 ( 100) ' 3-14 ( 1 0 1) '3-15 ( 1 04) • 3-15 (1 0 5) • 
3-15 ( 1 06) • 3-15 (1 07) • 3-16 ( 115) , 3-17 ( 118) , 3-17 (120) '3-17 (122) '3-19 ( 130 l • 3-20 ( 13 2) ' 

3-24(162),ij-74(293) 

sent-list-p (x) • 2-71221,2-7 (19). 2-7 (20) 

•••• 4-ij7(188),5-3117) 

• ij-89(350) '4- 38 ( 150) 'ij- 43 ( 176) '4-89 (JQ 7) 

SEQ 

sgn (u) 

SIGN • 

SIGNAL • 

SIZE • 

SKIP 

•• ij-40(160) ,5-7(68) ,5-8(72) 

,ij-72(289),5-12(114) 

.4-63(246),5-13(116) 

• .4-49(196),5-9(84) 

SLASH 2-q (9), 2-ij (11) ,2-4 (12), 3-21 (139), 3-24 ( 162), 3-2ij (166), 4-82 (321), 5-7 (68), 5-8 (74) 

slengtb (x) • • - • • • 1-1 (31 

SPACE •• q-qg (196) ,5-9(84) 

st-opt-test(type,stmt) 

st- p-list (p) 

STATIC • • • 

stg-cl-attr-1 (pd) 

• !!::.17 (30!!1, 4-17 (306) '4-78 (308) • 4-78 (309) • 4-80 (315) 

• • • • • • ·!!:: 1 !2.ll_. ij-7 ( 22) 

ij-27(99) ,4-28(101) ,5-2(11) 

ij-21J121,4-27(95),ij-27(98) 
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stg-cl-attr-2(ad) 

stg-class-attr(pd) 

STOP 

STRG 

STRING 

string-base (pd) 

string-da (pd) 

string-length(pd) 

• • • • • • • • • • • • • • • • • • • • • • • • • !!=lli1Q.11.' 4-2 7 ( 1 0 0) 

.![-21Jlli,4-23(84) ,4-29(106) ,4-32(117) ,4-43(172) ,4-43(176) ,4-50(201) 

.4-62 (241) ,5-12(106) 

.4-63(246) ,5-13(116) 

.4-31(11~,4-32(119),4-44(17~,4-51(204),4-70(279) 

••••• ·!!=35 (140],_,4-35 (139) ,4-36 (144) 

.![-35(13.21.,4-31(116) ,4-45(180) ,4-70(279) 

• • • • • • • • • • ·!!=36 ( 1 42],_' 4-35 ( 139) 

STRUCT • • • • 4-10 (33), 4-18 (67) , 4-24 ( 86), 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). 4-70 (276) • 4-70 (278) • 4-79 (311) 

stract-aggr (pd) 

STRZ • 

SUBRG 

subscr-nb(p,n) 

subscr-p-list (p) 

SUBTR 

succ (char) 

• _!!-30 (110],_,4-24(86) 

.4-63(246) ,5-13(116) 

.4-63(246) ,5-13(116) 

.![- 86 (3J1J,_, 4-86 (335) '4- 86 (337) 

._!!-as (3311., 4-85 (332) 

.4-82 (321) ,5-17(153} 

•• 4-22(80j_,4-21 (79) 

succ • 4-10(33) ,4-18(67) ,4-24(88) ,4-25(90),4-26(92) ,4-26(92) ,4-27(94) ,4-27(95),4-30(111), 
. 4-58 (230). 4-59 (236) 

succ-list (pd) 

succ-p-list (p) 

SYSTEM 

T-CHAR 

·!!=1Q1.!.1ll.,4-30(110) ,4-44(177) ,4-51 (203) ,4-70(278) ,4-71 (280) 

.~-31J11!!J.,4-30(112) 

.4-72(287),5-12(112) 

• 2-8 (26). 4-22 (80) • 4-22 (80) • 5-7 (68) 

TASK 4-10 (33) , 4-1 8 ( 67) , 4-25 (90) , 4- 3 2 ( 119) , 4-3 2 (119) , 4-51 (2 0 4) , 5-4 ( 32) , 5-5 ( 48) , 5-6 (56) 

TMT .4-73(291) ,5-13(119) 

TRA 

trans-access-st(p) 

trans-allocate-list(p) 

trans-allocate-st (p) 

trans-assign-st(p) 

trans-attr (attr) 

trans-block (b) 

trans- body (b) 

trans-close-st(p) 

trans-cond (p) 
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. . •• 4-47 (188) ,5-3 (17) 

·!!=74(293j_,4-62(241) 

• 4-69ill2l,., 4-6 9 ( 274) 

·!!=22J274l ,4-62(241) 

-~=22J11li,4-62(241) 

.4-521209!,4-52(206) ,4-52(207) ,4-52(208) ,4-53(213) 

• -~=641251) ,4-61 (241) 

. . ••• 4-5(16],_,4-5(15) 

·.!!=1§11Q~,4-62(241) 

• 4-731290j_, 4-72(286). 4-72 (288) ,4-72 (289) 
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trans-cond-part(p) 

trans-data-spec (p) 

trans·delay-st(p) 

trans·disable-st(p) 

trans-display-st (p) • 
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-... 

-.!!-79(311) ,4-76(303) 

.4-68 !271) ,4-62 (241) 

.Q-74(2991,4-62(241) 

.4-.§0(316) ,4-62(241) 

trans-else·st (p) • • q-66 (2571 , 4·66 (256) ,4·74 (293) 

trans-enable-st (p) • • • • • • • 4·7 4 !2lli, 4·62 (24 1) 

trans-expr (p) 4-81 !Jlli, 4· 49 ( 196) , 4-50 ( 197), 4·65 (252) , 4· 65 (253) , 4'-65 (254) , 4-6 5 (255) , 
4-66 (256) • 4-68 (271) • 4-69 (272). 4-77 (303) • 4-80 (314) • 4-80 (316) • 4-82 (322) 

trans-fetch-st (p) •••••• 4·68!268) ,4-61 (241) 

trans-file-attr(c-fa) 

trans-foroat (p) 

trans- format- i tea (p) 

trans- fona t-list (p) 

trans- free (p) 

trans-free-st (p) 

trans-goto-st (p) 

trans-group (p) 

trans-id (p) 

trans-if-st (p) 

trans-incorporate-spec(x) 

trans-incorporate-st(p) 

trans-init-label(p) 

trans-io-cond(x) .. 

trans-io-st-type (type) 

trans- i tea (p) 

trans-iteo-list (p) 

trans-label-list (p) 

trans-num-pic (pcl,sf) 

trans-on-st (p) • 

trans-on-unit (p) 

trans-open-options (p) 

trans-open-st (p) • 

.4-47(188) ,4-47(187),4-78(307) 

.4-49(196) ,4-48(195) ,4-50(197) 

•••••• 4-50(197) ,4-49(196) 

.4-48(195),4-48(193) ,4-49(196),4-79(311) 

• 4-lill.!l!!l.. 4-71 (283) 

• -.!!=21!28JL,4-62(241) 

-.!!=.26 !258) ,4-61 (241) 

-.!!=!!5 !252) '4-61 ( 241) 

.4-90!J5Jt.4-70(276) ,4-73(290) ,4-77(30J),4-e0(315J 

• .!!=.§6!25.§l_,4-61 (241) 

-.!!=.22illll· 4-67 (266) 

.4-67 !26ft, 4-61 (241) 

·.!!=25 (220) ,4-55 (219) 

·.!!=13 !291) ,4-73 (290) 

·.!!= 77 (3 0 5).. 4-77 ( 3 04) 

.4-80(314) ,4-79(312) 

•• -.!!-79..ll.lll.,4-79(311) ,4-80(314) 

• • 4- 6.!!illJl.l.. 4-6 0 ( 2 39) 

·!!=12l.!i§l.. 4-38 ( 154) 

• 4-72 (286) • 4-62 ( 24 1) 

.4-7212Jl1l,4·72(286) 

·.!!=28 (3011, 4-77 (306) 

·.!!=77(J06) ,4-62(241) 

trans-opt-expr (p) .!!=Jl2 1]22)., 4-48 ( 190), 4·50 ( 197) , 4-65 (253), 4-65 (254) , 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) 

trans-optionslist(p) 

trans-pa-opt (p) 

trans- pcl (pcl) • 

trans-pic(c-pic-specvmode) 

trans-pic-el (el) ..... 

trans-pic-1 (pcl,sf,.mode) 

trans-pic-2{pcl,sf) 

trans-prop-st(p) •• 

trans- record- io-s·t { p) 

•••••••••••••••••••• ·!!=l!i.ill.Jl., 4-75 (300) 

·.!!=15{30QJ..,4-67(262) ,4-78(307) ,4-78(308) ,4-78(309) ,4-60(315) 

••••• ·!!=&11l§.ll,4-66(259) 

·!!=12Lllli· 4-39 ( 155) • 4-3 9 ( 158) 

·!!=37.(Jlli,4-37(146) ,4-50(197) 

·!!=.!!.Q.(J&Ql, 4-3 9 ( 15 9) 

• .!!=1Jl.L.12.ll.. 4- 3 7 ( 14 6) 

.4-]8(154) ,4-36(151) 

·.!!=61 !2411.,4-60(239) 

·.!!-60(315),4-62(241) 

trans- ref ( p) • • • • .!!=lli321l., 4-16 (58) , 4-48 (190) , 4-48 (192) , 4-50 ( 197) , 4-50 (200) , 4-55 (220) , 
4-55 (221). 4-63 (247) ,4-65 (252). 4-66 (258) ,4-68 (270) '4-69 (272) ,4-71 (281) ,4-71 (282). 

4-80(314),4-80(317),4-90(353) 

trans-release-st (p) 

trans-return-st(p} 

trans-revert-st (p) 

trans-signal-st (p} 

tra ns- spec ( p) 

·.!!=&81269},4-62(241) 

• 4-67 !265) ,4-61 (241) 

._g-72 !288) ,4-62 (241) 

·.!!=12!2821.,4-62(241) 

• .!!::§.lli.:i.Jl. • .!!-74 f29]l., 4-65 (252) • 4-74 (296) • 4-80 (J 14) 

trans- spec- ini t-list ( pd) •••••••••••••• ·.!!=.2lli12l.l4-54 (215) 

._g-60flllil4-7(22) 14-66(256) 14-66(257) 14-12(287) trans-st (p) 

trans- st-cond-part (p) 

trans-sterling-pic (pcl) 

trans- stream- io-st ( p) 

._g-62!242) 14-48(193) 14-60(239) 

·!!=12.L1llil4-38 ( 154) 

.4-78(309) 14-62(241) 

trans-stream-options(p,stmt) • .!!=]Jl.L11Qll 4-78 (J 09) 

.4-68(270) ,4-62(241) trans-wait-st (p) 

translate {t) • 

t ransla te-1 (t) 

type-attr (pd) 

type-attr-1 (pd) 

type-attr-2 (ad) 

U-CHAR 

U?L 

UNAL 

UN8 

• • • • • • • .!!::l.Lll. 

.!!::l.Llll4-2(1) 14-3(6) 

•.!!=24.(871_, 4•3 (4) '4-23 (81) 1 4• 29 (106) 1 4• 3 0 ( 111) 1 4•42 ( 167) 1 4•4 5 ( 182) ' 
4-79(311) 

4-25!~11.~4-24(87) 14-26(93) 

• 4-2§..(_2ll,4-19 (72) 14-25 (91) 

•• 4-22(80) 14-22(80) 

.4-63{246)15-13(116) 

• 4-27 ( 96) I 4-27 (97) I 5-4 (3 1) • 5-5 ( 47) • 5-6 (55) 

••••••••••••• 4-47 (188) ,5-3 (17) 
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ONDF • 

ON LOCK 

UPD 

V-CHAR 

VAB 

varying·attr (pd) 

W·CH!R 

WAIT • 

WRITE 

X-CHAR 

Y-CRAR 

Z-CHAR 

ZDIV • 

O-BIT 

0-CH!R 

1-BIT 
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.4-73(291) ,5-13(119) 

.4-77 (305) ,5-16(149) 

•• 4-47(188) ,5-3(17) 

• 4-22 (80) • 4-22 (80) • 4-39 ( 156) • 4-40 ( 160) 

• 4-36 (145). 5-4 (34). 5-6 (49) '5-6 (58) 

-!=36(145),4-35(139) ,4-52(212) 

•• 4-22(80) ,4-22(80) 

.4-68 (270) ,5-11 (103) 

.4-77(305),5-16(145) 

• 4-22 (SO), 4-22 (80) , 4-38 11511 , 4-49 {196) , s-s (74) 

.4-22(80) ,4-22(80) ,5-7(68) 

• 4-21 (79) ,4-22 (80) ,5-7 (68) 

• 4-63 (246) '5-13 (116) 

• ••••• 4-89(347) 

• 3-22 ( 151) • 3-23 ( 160) • 4-50 ( 197) • 4-89 (347) '4-89 (348) 

•••••••••••••••••• - • • 4-89(3ij7) 

1-CHAR • 3-22 ( 151) • 3-23 ( 160) ,J-24 ( 166) ,4-28 (105). 4-36 ( 142). 4-77 (303). 4-89 (348). 5-8 (72) 

2-CHAR 

J·CHAR 

4-CHAR 

5-CHAR 

6-CHAR 

7-CHAR 

8-CBAR 

9-CHAR 

.3-22(151) ,3-24(166) ,4-89(348) ,5-8(72) 

.3-22 (151),3-24 (166) ,4-89 (348) ,5-8 (72) 

.3-22(151) ,3-H (166),4-89(348) 

• 3-22 ( 151) • 3-24 (166). 4-89 (348) 

• 3-22 ( 151) ,3-24 (166) • 4-89 (348) ,5-8 (70) 

• 3-22 1 151) , 3-24 (16 6) , 4-89 (348) , s-a (70l 

.3-22(151),3-24(166),4-89(348),5-8(70) 

• 3-22 ( 151) , 3-24 (166), 4-89 (348) , 5·7 (68) , 5·8 (H) 
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