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1.0 INTRODUCTION AND DBJECTIVES
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1.0 INIRDDUCTION AUD _QBJEZCTIIVES

This document is the External Reference Sneciflicatlion for Pascal
180 Tt spacifles tha language implamenteds tha usear Interface to
the compller and tha diagnostics produced by the compilera.

The Pascal refarence manual [reference 8s baiowly whlch exists In
draft forms ovrassnts additions) detalily, end casess explianations
and exceptions of Pascal which were felt to b2 more approeriate to
place in the manual rather than in the ERS,
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Pascal 18D ProJect Plan.s M Renfros DCS Loa S$4407,
Cvbar 130 Svystaem Interface Standard [SIS]e DCS Log ID S219&,

Pascal Version 1 Rafsarence Manual,
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ae X2J27JPC/30-139R. Otherwisa Clause'in Case State@ent.
be X3J97JPC/80~150. Variant Part Completer.

Ce X3J9/7JPC/82~-0T72Re Underscore Character iIn Jdentiflers
e X3JQIJPC/82~925. Relaxation of Nder of Daclaration,
es X3J9/JPC/84-025. Variable Length Strinas.

fo X3JO/JPC/B4-DZ2, Value Initialization.

9. X3J9/JPC/B4-0380. Index String Function.
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3.0 ECATURE _DISCRIRIION

s

3.1 ABRSIRACT

Pascal 180 imolements the Proaramming Lanquage Pascals &8s
described balow,..

3.2 DESCRIPTINN

Thke Initial release of Pascal 18C Iimplements the Pascal language
as defined hy the IS5 Standard and the ANSI tandards with
exceptions noted bhelow. The JISOQ Standard provides the hase
Yanguage definitione. Cartain extenslionss detalled belowy are
provided, These axtansions to the above standards csn be flagged
at the user's requsast,

Jelel EXTENSINNS

Extensions to the IS0 Standard are 1lsted below. To obtsin =a
camplete Janguage descrietions the text of the IS0 Standard 1s
modifliad 2s noted. :

3e2+1e1 Nop—alohanumgrle_Characters_Ilp_Ildentlifliers

Pascal lidentlifers are a2xtended to allow the underscore 1_' and the
currency svymbol '3' as part of an Identiflier In the same manner as

Modify definition of identifier [(p7» 64143 of IS0 Standardl as
faollonus:
identifTier = lattar {letteridigititetter-symbol} .
letter=symbol =a »_n | "gn

3e241e2 VALUE Dagclarafiaons
The implementation of value declarations Is deflned as?

Modify word—symbol [p? of IS0 Standardl as follows:?
Insert after "™until™y ! "value® :

Modify definltion of block [p9 of ISD Standardl as follows:?
Insert after 'variable~declaration-part?! in 'hlock =t:
value=declaration—-part

Insert after 'varjable—-declaration=part = ,..1':
value=declaration—part =
I"valua™ value~declaration V3"
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3,0 FEATURE DESCRIPTION
3e2e1e2 VALU( Dec!ara»lons

{value=declaration "3} 1 ,

Insert after variable-declarstion [p21=24 of IS0 Standardl the
following definitions:

value=declaratlon =
var iable=jdent1flier (":="1"=") yalue~specification .
value-specification = constant ! "nit"™ ! set-value .
set-value = set-constructor .

NDTE: The two forms of operator provided (':=' and 1t=1), The
former 1s the cholca of the ANSI extension which Is currently in
progresss the later Is the Pascal 170 form, The former 1is the
preferred forme ' :

3e201¢3 OQTHERUISE Clause in CASE _Statemept

The implementation of the otherwisa clause in the case statement
Ils, defined as? v

Hodify definition of case staterent [p4% of ISD Standard) to read:

case statement =
"case” case-jnidex Yof" .
casa=list~alement {";" case~list-elementl}
case=statenent-tall .

Insert following definition after 'case-index?:
case-statement~tail = ["otherwlse”™ statemantl] [37 Yand®,
2024104 NIHCRVISE Clause_ln VMarliant Racord

The jmplementation of the otherwise clause In varlant records is
deflned as:

In section H6e4e¢343 [plb of ISD standardly replace the oroduction
far "variant-part™ with the following:

varlant-part =
"case"” varlant—sslector "of™
varjant=-list—element {";" varlant-l!tf-e!emen*}
L [";"] variant—-part—complieter 1 .
varfant=-list-zlanent =
case=~constant=1ist ":" varient~denoter .
varlant-part-complieter =
"othernwise™ variant-denoter .
varlant-denoter =
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"™ field-list M*©

3+2e1+% Relgxatlon_ of_ Ocdeclina _of Daglacetliva_Parks

Pascal declarative parts are allowed %o occur In any orders, and
may be rapsated. The a@arllier restrictions to definition haefore
usa applys in particulars a3 forward reference pointer type
decliaration must hava the hase typ2 dafin2d by the end of the
type=~definition-part in which it cccurses The extension ls defingsd
bys

In section 6.2 [p9 o% ISO standard]l modify the production for bloeck
as Tollows:

block = {Jabel-declaration=-part | constant~definition=-part 1}
type=idefinition-part } variazble-declaration=-part |
vajue—=declaration-part | '
oprocadura=and=function-declaration=part ?}
statement-part .

NOTE: This extension takes into accountvthe value extensian In
3e2:1e2 of this documante.

3e21e6 Stripa_Extansions

Pascal string extenslons 1include: variable length strinass
relaxation of oparations on fixed length strinass dynamle strinas
and the inclusion of new opredefined routines to faclliitate string
operatlons. The string extenslons are defined as follows?

Replace th2 second saentence of the first paraaraph of section
Hele7 [p8s ISO standard] with the following:

A character~string contalning more than nne string~-etement
shall danots a value of a strina-type ulth 3 tenath soual
to tha number of string—elements contained In the
character-string. A character—-string contelnling zero
elements shall denote the null=string.

Raplace the production for character—-strina [p8s ISO standard]
with:

character=string = "' J{string=elamant} ®"tv ,
Replace section H5e2.2.10 [pl0s» ISO standardl with:

Identifiers that denote the required constantss typess
schemas procadures and functions shall he used as {f their

Control Data Private



3=4
: 30 Aerll 1685
Pascal 1R0 Extaernzal Reference Spaciflication

F3.0 FEATURE DESCRIPTINN
3e201eb String Extensions

defining-polints have a regleon =2nclosling the program,
Insert hefore tha NOTE In section 6e4e2.2 [013, 1SO standardls

The tength of a char-%type value shall be 1. The maximum-
- length of the char-type shall be 1.

NOTE: A char-type value may be used as a strina~-tvpe
value of la2nyth 1.

Raplace the first sentence 0f Ba4e3.1 [pl%s TSO standard] wilth:

A nev-structured=tyoe shall be classified as an
array=-typesy record—types sgt~typey file-type, or
varlable-string~type according to the upacked=-structured=-
type or variable-string~type closest-contalned by the
nenw—-structurad-type.

Replace the productlon For nev=ctructured=type In 6.4¢3.1 Tnl4
IS0 standard]l withs

new=-structured=tyvpe = ["packed"] unpascked-structured=tvpe
! variable=string=-type .

Raplaca the last thras paragrephs of 6e%4e¢342 [p15, ISD standard
to form the new section between H+.%+342 3nd Heb o338

Beta3dax Striﬁg Types

Ge4e3daxesl Generale A string=type shalil he denoted hy
gither a fixad=-string—tyoe or a variable=string-type, The
values of a string-type shall be structured as a mapplinag
from each value of an index-domain onto s distinct comoon-
entes The index—-domain of a string=-type value shkall either
be empty (that is» has no value) or shall he an iInteger
subrange=type with a smallest value of 1 end a largest
value of agreater than or eaual to 1. Each companent of 3
string=-type2 value shall bhe » value of the char—-tyne.

The langth of a string~type value shall he zero If the
Index=domalin is empty; otherwise it shall be the lsrgest
value of tha index-domain. The strinog-tvre value wlth
tength za2ro is deslanated the null-strinag,

Thae correspondence of chasracter~strings to values of
string-types is obtalned by relating the individual string
-alements of the character—=strinags taken }n textual oarders
to the componants of the values of the string=-type In
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ordar of Increasing Index.

NOTESt (1) String-types possess properties which allow
accessing a substring and reading from a2 textfile. String-
type values may he used as the actual-psrameter corresonnd
~ing to a vajlue~paramatar possessing 2 string—typa written
tn a textflle and used with the relational operators and
with the string concatenation operator.,

{2) Char-type values pnssess proopertles that aliow them to
be used fdantically to string=typ2 values of length 1. In
particulary char—=type values may be used as the actusal-
parameter corresponding to a valus=-parameter rossessing a
string-typ2s assigned to a variable vpossessing a string=-
typey written to a textfile and used with the relational-
operators and with the string concatenation operator.

hehoBaxe?2 Flxed=string~types. Any type deslgnated packed
and denoted by an array=type bhaving 2s Its Index-type a
denotation of a subrange~type specifying a smallest value
of 1 and a laragest value of greater than or equal to ones
and having as Its component=-type a denotation of the char=-
types shall ba deslanated a fixed-string—-tyvpe.

The maximum=length of a2 fixed=-string-tvne shall be the
fargest valus of the Index=type,.

NOTES: (1) A fixed-stringo-tvpe possesses the properties of
both an array-tvpe and a string=tvpe,

{2) The langth of 21! values of a particulsr fixed=-string=-
tvype Is aqual to the maximum=—=)enath ofF the fixed-string-
typa,

BeheZeXe3 Variable~string—=typese The maximum=length of a
variabla=string~type shall be oreater than or equal to 1.
Each value of a variahle-string—-type shall be a strino-
type value with 2 length tess than or eaqual te the mayxi=-
mum=length of the varliable~-string~tyreae.

There shall b2 a schema that is denoted by the reaculred
schema=jdentifier STRING. The schema=identi®ler In a
varlabla=string-type shall denote the reouired schemsg
STRING,

variabla=-string~type = schema=identifier
(Y maximum=-length ™)

schema=idantifTiar = identifier .
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maximum={angth = constant .
Ekample:

var str: string (6);

NOTE: A variable=string=-type possesses the properties of a

string~typa. The individual components of a veriable-

string-tvpe can be obtalned by Indexing It as an arrave

Replace the produétlon for domain~tvpe In sectlon Gehes T plQ.
IS50 standardl] as 7ol )owss

domaln-type = type~identifier } Indefinlite~string-type
Rapiace rule d of section 6.4¢5 [p20y ISD standardl with:
{d) T1 and T2 are char-types or strino-types.,
Raplace rule 2 of sectloﬁ"é.é.ﬁ [p2Cs TSO standard) with:

{(2) T1 and T2 are compatibley, Tl Is a string=tvoes and the
length of the value of T2 Is less than or equal tn the
maximum=}angth of Tla.

Add to the end of section H4eb Tp20s ISD standardl:

{2) it shall be an error of Tl and T2 are compatibles T1
is 38 string-tvypas and the lenath of the value of T2 is
areater than the maximum=length of T1l.

Modify the last sentence of the second raraaraphk of sectinn
Hefel Ip21iy TSN standardl to read:

A variable—accessy accordina to whether 1t Is an aentire-
variabla, a component—=variable, an Jdentifled-variables a
buffer—-variabley or a substring=variahble, shaltl denote
2ither a declared variables & component of a variables 3
varlable which is identified by a pointer values s buffer-
varlabie or a substring=variables respectively,

Renlace tha production for variahle~acoesssy sectlon 65,1 (021,
1SN standardl withe

varlable-access = entlre=variable } comoonent~variable !
ideptified=variable } buffer=variable 1
substrinag=variable ,
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Repliace the production for indexed=-variables section £.503.2
lp22s ISD standardl with:

indaxad-variable = array=-variablae "[" |ndex-expression
{1y jndex—expression } "I ¢
string~varliable "[" index-expression "1"
string=-varlable = varlable~access .

Replaca the second paragraph of 6652342 [p22s ISN standardl
withs

An array-variable shall be a vartable-accaess that denotes
a variable possessing an arrav-type. A siring-variahle
shall be & varlable~-access that denotes a varieble possess
-ing a string~type. The string-variable of an Indexed=-
variable shall denote a variable possessing variable-
strina=typa.

NOTE: Variables possessing a fixed=-string-type are Indexed
using array-type proparties.

For an indexed=-variable closest~-containing an srray-
variable and a single Indax—axpressions the value of the
Index=axpression shatl be assianment—~compatibie with the
indax~-tyoe of the array=tyoe,

For an indexasd=-variable closest-containing a string-
variable and index—expressions the Index—-exoression shall
possess the integer tvpees It shall be an error if the vale
of the indax-sxpression in an Indexed=varisble closest-
containing a string-variable Is Jess than one or areater
than tha langth of tha value of the string=variable, 1t
shall ba an error to alter the length of the vealue of a
string-variable when a reference to a component of the
string=variable exists,

The componant denpoted by the Indexed-variahle shall be the
component that corresponds to the vatue of the Index—
expression by the mappling of the tvpe possessed by the
array=-variabla or string=variahble,

Add the following new sectlons after 6.5.5 [p24» ISD standard]:

65O Substring-variables. A substring=vartable shall
denote a variabla possessing a new fixad=string=tvoe.

substring—varieble = string=-variable "[" |index—expression

Contro! Deta Prlvate
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"ee" Index—-expression "1¥

The Indgx-expression In a substring—variable shall possess
the Integer-tyepes. It shall be an error 1f the values of
ejther Index-axpression Iin a substring=verlible Is less
than 1 or greater than the length of the value of the
strina-varlable of the substring=variable nr if the value
of the laftmost Index—exprassion is greater than the valye
of the rightmost Index—expression. The maximum=laength of
the Tixed=-string-type possessed by the variable dennted by
the substrlng-variable shell ba equal to one plus the
value of the rightmost index—expression minus the value of
the lefimost Index—-expression. The componants of the
varlable denoted by the substring-varisbie shal) bey In
order of incressing Indexs the contiguous componants of
the string~variable from the component that corresoonds to
the value of the leftmost index—expression through the
compinent that corresponds to the value of the rightmost
index~=axprassione. '

The ordar of evaluatlon of the index-expressions of 3
substring-variable shall be implenentation—-dependent,

It shall. be an error to alter the lenath of the value of a
string=-variable when a reference to a substring of the
strina-variahle exlsts. A reference nr access to a sub-
string of a varisble shall constituts a referance or
accessy respectivelyvy, to the varlable. '

Replace the production for variable-parameter-specificatlion in
sectlion H.6.3s1 [p28y IS0 standard] with:

variable-parameter—-specificatlion =
“"var®” identifer~-list """ (type-identifier !
Indafinlite~string=tvpe ) .
indafinjte~string=-type = schema=identifliar .

Add. the following paragraph to thé.end of section 6.6.3¢2
[p29s ISN standardl:

If the formail parameter possesses a flixed=-strina=type and
its maximum—langath is greater than the length of the value
nf the expression then the value atirihuted to the
variabhle denoted by the formal perameter shall be a valua
of the fixad-string~-tyre whose components in order of
increasinyg index shall be the components of the value of
the expression In erder of Increasing Index or the char=-
type value of the expresslions followed hy spaces.
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2. 1 6 String Extensions

Rapliace the saecond sentence of section 6464343 029
ISD standardl ulth:

The schema=jdentifler in an indefinlite~-string-types shell
denote tha required schema strings The actual~parameters
corresponding to formal parameters that occur in a2 single
varjable=-parameter—-spacification containina an Indefinite~-
strina-type shall all possess the same varlable-string=-
tvpa. Th2 Tormal parasmeters shal) possess a variable—~
string=tvype that shall be distinct from any other tvpes
and which shall have a maxlinum=length eaqual %o the maximum
-length of the variable-string=-tvype possessad by the
actuzl=parameterse, Dtherwises the type possessed by ths
actual=par amaters shall be the same as that denoted by the
tvpe-identifier of the varlable~parameter—-specification,
and the formal pearameters shall also possess that type,

Add to the end of the last paragraph of sectlon 6e.643¢3 [p29,
150 standardl the follawling:

An actual variable pasrameter shall not denote g component
of a string=-type.

NOTE: An actual varlable carameter cannct denote a
substring-~variable because the type of 3 substring-
varjable is a new “ix»d—strlno-type different from every
namasd type.

Sed sectlion 3e2eie8s thls document fer noew predefined functions
indexs lengths maxiengths and substr descriptlions.

In section 5.5.%.3 [p34» I50 standardls after the first
santaence for both paragranhs "new{p)” and "newl{psclsreeescn)”
insert the following sentence:?

"Tha domaln—type of the polnter—-type vnossessed by p shall
be a typa=idantiflier.”

Add aftoer the second paragraph in szction 666563 [p35, ISD
standardl the following paragraphe

newlipy i) shall create a new variabhle thst is totally-
undafinads shall create s naw identifving-value
of the pointer—type assoclated with p that
Identifies the new varlishles and shall attribute
this identifying=value to the variabhla denoted
by the varliable-access p. The domaln=-typz of the
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pointer-type possessed by o shall he an
indefinite-string type. The created variable
shall pnssess a new varlable~string-type which
shall have a meximum=length speciflad by the
value of the expression | which shal! be of
integer—-tyoa2. It shall be an error if the
vajue of | Is not greater than zero.

Raplace the s2cond to last paragraph of section 647425 [p4ly
IS0 standardl wuith:

When the ralational operators =, <>y <» >» <=» and >= are
used to compare operands of compatible char=tyoes or
string-typesy, they denote the lexicoaranhic relations
defin2d belows Lexicographic ordsring imposes a totzal
ordering on values of a char—=type or string~typne,.

Let sl and s2 be two velues of compatible char-types or
strino~-types swhere the length of s1 is less than or equsal
to the length of s2» and tet nl be the lenath nf sl, and
lat n2 be tha longth of s23 then

s1 = 352 Iff (for all | In [1leanld: s1Cid = s2[11)
and (for 2all | in Inpl+l..n233 ' ' = s27§0)

sl € s2 if? {there exlists a p in'tl..nlt :
s2Li1)

{for all 1 JIn [)eep=11: 51711 =
and sllepl ¢ s2lp1 )
or { (for all [ In T1l,,enllt s1f1] = s2711)

and (there exists p Iin Thnl+l,.n212
(for all 1 in I[nl4l..ep=132 1 ' = sPr}])
and ' Y < 520pl) )

Add the foliowlng nevw sections before 6«.7+3 [p4ls ISD standard)]

GeTe2e46 String operator. The types of operands and
results for the string orerator shall be as shawn In table
G

Table 6
String Operator
operator oparation tvpe of operands tyr2 of result o
Tk string any char=type variable~
concatenation or string=tvpe string=-type

Controt Data Prlivate
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3e2e1lsh String Extensions

Let a and b b2 pperands possessing any char-type aor
string-typay then a + b shall denote a string—type value
whos2 langth shall be equal to tha sum of the lenoth of a
and the langth of be The value of the components of 2 + b
In nrder of increasing index shall be the values of the
components of a in order of increasing index or the char-
tvpe value of a followed by the values of ths components
of b in order of Increasina index or the char—~type value
of b

Add the following after the flrst paragraph of section 5¢842.2
Lp42» ISD standardl:

If the variable denoted by the variable—~accass of the
asslgnment-statament or the activation result that Is
denoted by the functlon-identifier of the assionment-
statement possesses a fixed=-string-tvoe and 1ts msxirum~
lepgth is graater than the tength of the value of the
expresslon of the assliognment—-statements then the value
attributed to the variable~access or activation result
shall be a value of the flxed=string-type whose components
in order of incregasing Index shal! be the components of
the valua of the expression In order of Increasing Tndax
or the char-typa value of the axpressions follouwed by
SPACES .

NOTE: This applies to substring=variables as wells, slince
thev possess a fTixed=-string-tvope.

Replace In the last sentence of p&Rs ISN standard!

"or the raagl=tyspe).”

"the real=-typas or a s*ring=tvoel)."

Insart betwean paragraphs {b) and {(c) of section 6.9.1 [p&%,
IS0 standardl the Tollowing:

{bel) If v 1s a vartable—-ncecess possessing a fTixed=-string-
types read{fsv) shall access the textfile varliahle gnd
astablish a raference to that textfile variahle for the
remalning executlon of the statement. The remaining
exacution of the statement shall cause the reading from
the referenced textfile variable of a saquence of char-
acters. Reading shall cease as soon as elther the number
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of characters read from the buffer-varliahle of the
referenced textfile attributed to the buffer—variable
variable Is an end-of~line. The value attributed te the
variable v:shall be the value of the fixed~strina-tyre
whosa componunts In order of increasing index consist of
the sequence of characters read from the buffer-variable
followaed by zero or nore sSpPaces. :

NOTE?! If the value of the buffar-varlabié'ls inititally an
anid=o0f=] Ines then no characters are read and the value of
each conoonent of v Is a space.,

{he2) If v is a variable-access posséessing a variable~
strina-types read{fsv) shall access the textfjle variable
and eostablish a reference to that textflle varjiable for
the remaining execution of the statement. The remeining
executlon of the statement shall cause the reading from
the referancod textfile variable of a seauence of char-
acters. Reading shall cease as snon as elther the number
of charactars raad from the huffer=variable of the refer=-
gneced textfile swauels the maximum=-length of the variable-

“string-=type or the component attributed to the bhuffer-
varlable varjable Is an end=-pf-line, The value atirlibuted
to the variablie v shall be the valuge of the variahle~-
string~type whose length Is =2aual to ths pumber of char-
scters r2ad from the buffer-variable and whose components
in order of increasing Index consist of the sequence of
charactars read from tha buffer—variable,

NOTE: If the value of the buffer-varliable Is Initially an
gnd=of=1inas, thaen no characters are read and tha value of
v Is the nuli=-strina.

Replace the first sentance of section 6.9:3.6 Ip532»
150 standard] ulth:

If the value of 2 Is a string=tyoe value witk 8 length of
ns the dafauli value of TotalWidth shall be n»

3420107 Addltlonal_Diracklive

ITn section 6.1.4 [p? of ISD standard]l after the production for
directives add the sentence:?

Pascal provides ona additional directive, EXTERNAL. This

dlirective Indicates that the procedure or functlon Is externzl
to the Pascal program.
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2.1.8 Addlilonal_RPradeflined Routlnes

In addition to those predefinedlrnutines regulired by

xtarnal Raeference Speciflcation
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ESCRIPTIDON
ional Predefined Routinas

the standards

Pascal will supply the followlng:
! Routine } Argument !} Result } Description ?
! Name 1 Tyep2 i Tyne 1 H
i CARD(a) 1 Set ! Integer ! Returns numbher of !
{ functlon H H ! elements presant H
H H H 1 In set, H
o + + - - +
1 CLDOCK ! none ! Inteqger t Returns current H
i function ; ! ! elapsed time In H
H H H ! millisaconds, H
+ s—ve oo vt ma o f Q—— SR - - +
! DATE(a) }y stiring 1 none } Returns current }
1 procedure 1 len=8 H Y date In (a). H
H H H H Format:’mm/ddlyy v )
+ —— + + +- - -
POHALT () ! string ! none H Tprminates the S
! procedure H H ! programsy copnies H
H H H { (a) to Job_log. H
. - ¥ S ——— e e e +
! INDEX(asb) i string 1 Inteaer 3 Returns the Index
! Function i or chary, 1} ! of tha position in
i i strino ! ! exeression (a) that!
H iy or char } ! contains expression!
} i : ! (b) as a substring.!
H H H ' If {b) is not H
H H H ! containad In ay H
H H H ! INDEX returns 0. If}
; i ; } b Is the nuli i
H H H ! strings, INDEYX H
H H H ' returns 1. '
+ - - + —— R ~—— -
1 LENGTH{A) 1 string or! integer Y Returns the length }
! function } char H ! of expression a. H
¥ - § R— — - B
] HAXLEMGTH{Aa) 1§ string ort Integer } Returns the maximum!
! function ! char H ! tength of wvariable !
H H H ! sccess n. 4
e e . o e e e ot e e o - - +
i MESSAGE(a) i string 1 nene i Copies fa) to !
! procedure H H ! Job_loaqg. :
U — —————— + —— ———— e ———— e e e e +
! SUBSTR(asbsc)i string ori string | Returns a varlable }
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3.2s1+8 Additional Predafine:d Routines
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string as follows?
If ¢=0, then the
pull stringe If ¢
Is > D ther the
strina returned is
deflned to be:
alhese(b+c-1)]. If
¢ Is omitted, the
string returnead is
defined to be:
alb. LENGTH{2)1, If
LENGTH{a)< h+c=1,
it shall he an
Brror.
Raturns currant
time in (a).
' Format: hhimmiss .

- on me o - o - o= o

{asblsc))
function

charay
intagear
axprs
intager
axpr

- e W v

s amm Sd LU N A S S B W

TINE(a)
procedure

e R et mw P el e e e el M W A W e N me S e

P B el na P e e AN B B G BE wB i W e I

string
jen=35

none

- oa wm e

G e e el P e N e e e G e e W ed e e W e
G ns el e e e GO W N NS P e S e e W wid e

Je2e2 IMPLEMENTATION DEFINED AND IMPLEMENTATION DEPEMDENT FEATURES

Implenentation defined and Implermentation dependent features of
Pasc¢cal are addressad in both standards,

3.2+2¢1 Inmplamaptallon Daflnad_Eeatures
ITmpiementation definad faatures may diffaer betwean processorss but

will be definad by all processors. BRelow are the jfmplementation
defined features of Pascal and the Pascal 180 Implemantstion:

+ - PR -
H Implementation Defined } Pascal 180 Implementation }
H Faature H '
+ - m— - - - +
! Subset of characters which | The ASCII character set. }
! can occur In char/strino H H
1 literal H '
+ - o o e e e e e o o o s 0 0
i The ordinal rapresentation } The ASCII ordinals. H
! of char values. H H
+ e - —— — +
} Subset of rsal numbers ! =4.8e1234 thru =5,.,2e-1232
! allowed, 1 0 !
H ! %48e~12234 thru 5.2el1232 H
+ - - + ——— - +
i Valueg of maxinte. Y 0223372036854775RQ7 H
+ o o e s s e et B s o e e o e e e e +
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3.0 FEATURE DE
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SCRIPTION
entatlion Daflned Features

umber of charactars for

N
exponent field on output.

- LY

6y [E+dddd or E-ddddl.

Svmbol denoting exponent
on output (2% or 'CY)

YE's upper case.

Case for Boolaan values on
outprut.

Upper casey [TRUE or
FALSE]

Default values for total
width on integers Boolesan
and real output.

Tnteger:
Booleant 5

Real . : 22 (applies only
to Floating point)

20

Point of actual action and
checking of asserilons on
170 rautines.,

—— v v -

Pra—assertions will be
checked prior to executlon
of the code necessary to
perform the specifled 1/0,
Post=assertions will be
true after the code
necessarvy to oserform the
specified I/0 action has
been exa2cuted.

Effect of page on textfile

-

pege(f) Is =2qulivalent to:
writeln{f);
write(f:'l');

Effect of reset/ravwrite to
predefined f1les INPUT and
NUTPUT,

Rinding of Plle type
program parameters.

.l D B AE NS NS ew e G NG EE LB S G a S8 PSS el WS e BB A BB e B N S Ld B 2B N s wE S LN Sl ee e b we we o S ee e sl e

B L L NS e e BB P B B G AD B NG D G D B CE NS e B OB WD b A S CE NG C® @ NN N S B WS W P P S e o Gd e e we -

Reset on INPUT has the
effect described in both
standards saction HebhaFa2
excent that after reset on
interactive filess the
file buffer varlable will
not contain the first
character from the
interactive file.

Rewrlte on QUTPUT has no
real offzscts leaving the
assoclated File $ASIS.,

Round at run time to
external filess External
file nsmes present on the
execution (1go) statement
are assocliated with the
corresponding program
parameter on the program

Control Data Private
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SCRIPTION
entation Definaed Features
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statement. If no such
argument exlists on the lgo!
statements the files will
be referanced as named on
the program statement.,
CeQa>

program xxx{output);
lgosstuff

L E I

would assocliate the fila
STUFF with evervy sccess
to DUTPUT In program xxx.

A N N AE A e e NS G e e e

324242 Implempaptatlion Dgeendent Fzatures

ITmplementatlion depandent features may

and

implementation dependent features of Pascal

imp!

P I S +n‘¢-.m.- o e e e e aw aEm e s we o s we e

need not be duTined by any

ementation:

differ
glven pProcessor.
and the

between

Pascal

Order of evaluation of
operands of dyadic
operatorse.

Order of =svaluations
access and binding of
actual parameters to
functions and procedures.
For assignmaent statomentss
order of?: evajualte access
of variablwy, ovaluate
exprassion.

- e e e e s e e e o o e e 0 e o s
Implenentation Dependent | Pascal 1BR0 Implementation !
Feature H
o - v - -
Qrder of evaluation of 1 Left to right,
index expressions. :
. o - - R
Order of avaluation of set } Left to righte
memher deslignators. !
- o o o T ——— [

l.Left to righty complets
avalustion.

D S S 0 s e e U D WD G S S e g

Drder of evaluation: left
to riaobte Access §Is from
the stack. B3inding is at
runtlimee

Evaluate expressions than
evaluate varliable accessa.

S e e sl fo e wm s e e e we 2B e el ww P oww we o e

S S D RS S W D PR S S0 S D O D LS Mg MRS s s . BB

Effect of inspacting a
textfile to which page has

-

*
3
1]
1
1 ]
]
L
L]
1
]
]
L)
a
L]
]
+
1
L]
L]
]
3
]
L}
L]
+
1]
]
L]
]

e e s . o o 510 o e e e e e e o e o e

The character '1' will H
appear in the first column?

Control! Data Private
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3,0 FEATURE DESCRIPTIAN
3.2:e2.2 Implementation Dependent Features
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of the line to which the
procedure page has heen
gppliad,

been applied

Binding of non—-fiie tvpe
program parameters.

Bound a3t run time. Actual
paramaters must be SCI
values. Type of formal
parameters are restricted
to integery Roonlean and
stringe. Formal oroqgram
parameaters wl!] be treated
in the program as global
variahies, Missinag actual
earemeters will result in
no Initialization of the
corresponding program
parameter. The formal
paramaeters are treated in
an analoaous manner to
value parameters of a
procedure or function.

e nas e o e g o v -

MG S e SB Gl B A EE VR S e N S wm =S A e e WG m e

2
t
1
1
3
]
+
1
L
1]
1
2
|
3
1
L ]
b ]
3
2
1
1
1
?
1
1
]
?
1]
)
q
1
L]
1]
1
1
1
3
’
1
L
]
+

G it e Ll B B A W S a NS Gl Gd GD @ N = ww oSS w e

3.2.3 ERRORS NOT DETECTED

Tha IS0 Standard defines an error to be a2 violation of the
standard (typically requirino execution of the proarem to detect)
which the processor is not reaquired to detect., Conformance to the
standard dnes» howevers regulire a documented tist of errors not
detecteds This I'Ist will be found in section 5.6,

3e2+4 DIFFERENCES FRON THE PREDECESSOR PRODUCT

Followlng Is a Jist of extenslions avallsble in thae predecessor
oroduct {170 Pascal) which are not nresent In Pascal 180, with
Justifications:

3e2s%441 Comapller Direckjyves

Compller directivaes {(pragmas) will npot be supported at first
relaeasna, It is not «clear at this Junctura what subset of the
pradecessor product's directives should be Jmplementeds tima
constraints dlctata not Implementing the extension at this times
and the ANSI committee 1s currently producing an extension
proposal c¢oavering such dlrectlvesy and Pascal 180 should probably
follow the syntax ofT the proposed new standard,

Control Nata Private
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gmented File DOparations

- e - - - o et

2e20%442 Snanmepizd Ella_Operatliopns

The segmented fila oparations will not be Implementeds as the type
nf extensinn doss not readily transtate into something useful on
HOS/VEe.e The predafinagl] routines GETSEGs PUTSEG and ENS wilY not
he implementeds nor will the extended form of REWRITEs (e.q.
REWRITE(fsn)) .,

3e2+443 Typa ALEA
Type ALFA will not be implemented., The tyoe !s machlne dependent

{allows @ string type which Is one Cybar 17D word)s, and would not
allow proarams to transfar from 170 and maintaln the mesning.

Be2ehe4 Qfher Pradefined_Roullines

The predefined functions EXPD and UNDEFINED wll} not be
jmplamented, EXPD swoems to have 1ittle use and UNDEFINED would
have such 1imited usefulness In the NDS/VE environment as to msake

it wvirtually worthless, The extended form. of TRUNCs Je2es
TRUNC{ASN) will not bs implemented,

342.4+5 EORTRAN_and_EXTERM diresctlves

The FORTRAN diresctive wild not be Implemented. Tha EXTERN
directive is replaced by the EXTERNAL directlve,.

2¢2.5 PROCESSNR LINITATIONS

The fFollowing are the known limlitations of Pascaly, In additlion to
any |limits imposed by MNOS/VE.

3ePs5e1 Arravs

The maximum langth allowed fFor an array variable 1Is 268435456
hytese.

2024502 S_ﬁ!:ﬁ

Tvpe Set is limited to vpositive values of ordinal typess with
ordinal range 2..275

2024543 Ideptiflier_Lenaib

This is not a true restrictions merely a cautlon. Use of
ldeptifiers which are greater than 31 characters will rasult in a
warning dlagnostice There may be Interface problems with such
ideptifierss easpacially should two such be spelled alike Iin the

Conmtrol Data Private
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3.0 FEATURE DESCRIPTIDON
3.2.5.,3 Tdentifier Length

first 31 characterss Attribute and reference 1listings only use
the first 31 charactersy thus similar spellings may result in
entries spelled the sane (with diIfferent Informatlion)e. Dehug will
have trouble with Jdentifiers spelled allke in the first 31
characterss lesg2s2 only one of such identifiers will be accessable,
The system Interface limits names to 31 characterss thus orcgram
parameter flles and "axternal®™ procedures/TFfunctions with names
longer than 31 charactaers may encounter problams,

Je2544 Sourca_lnpul
The length of source input lines is limited to 255 charactars.
3.2+5.5 Inkeracliiva_Iopul

The l2ngth of interactive input Jines 1Is J1imlted +o 150
charactars.

3424546 Strino_Lenath

The length of a string expression is limited to 65535 characierse

3.2.5¢7 Mumher_ of Elles_0Osep

The number of files opan by any task Js limited to 100. This is a
NNSYVE limitations Should that VJiImitation echanges Pascal can
support more opan Tiles.

3e2+5.8 Datection of Complle TIime _Deviatlion

The requlirement that a word-symbnl be separated from other tokens
by spacess comments or speclal symbo! Is not enforced In the case
where a word=symbol is immediately precaded by an Integer constant
{eeges 10mod 2)e The deviation Is realativiy mlnor and the user
intention is r2asonably c¢leer sand the state of dlagnostic
orocessing for svntax errors Is such that the resulting diaagnostic
is more likely to confusa than eanlighten.

3.3 INIEREACES

User interface to Pascal 180 will be SIS conforming., Below are
listed the contru! statement parameters accepted hy Pascall

Parameter Alias Dascription
TNPUT I Input fill=e.
I = <filed>

Control Data Prlvate
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3.0 FEATURE DESCRIPTIOM
343 INTERFACES
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RTINARY

LIST

DEBUG

B

This parameter svecliflies the source
input file name to Pascal.,

I=3%NULL will result in a Job log
dtaagnostlic and termination of
compilations

Sinole specified value parameters
Defaulfs I=2INPUT

Binary DOhject Code output file.

B = <Lfjled

This parameter specifies tha flle to
contain the object code produced by
Pascal.

B=3NULL indlicates no oblject ffle is to
be outputs

Sinal2 specifiad value parameter.
Default: R=3L0CAL.LGO

Listing file.

L = <file>

This parameter specifies the file to
which Pascal will wrlite the source
listinas diagnosticss object Jistinas
statistics and referzance/attributes,
L=3NULL results in no listings output,

Singla specified value perameter.
Dafault: L=sLIST

Debug optilions

I <6ption 1ist>

This paramater spacifies the debug
options to be selecteds Multiple
uptions may be selected.s Note that the
ootinns are negative and are used to
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3.0 FEATURE DESCRIPTINN
3e3 INTERFACES

ERROR

ERROR_LEVEL

EL

L - - e A GRS W D S S GEP S S Sett S D YOS WO S

deselaect generatlion of debuo ende,

HC No checkinge Do not generate code
to check parameters to procedures
and functions with an external
directive.,

HT HNo tahles. Do not aenesrate line
numbhar and symbol tables as part of
the oblJect code.

Multiple option paramater.

Defauylt: D=NONE [i.®.s parameter check
code and tables wilt]
he generated,?

Error flle.
E = <fi1e>

Thls parameter specifies the flla to
mhich Pascal will write the text of

di agnosticss of EL level or higher,
Dlagnostics are also written to tha L
filay If presente If E and I name the
same files only one copy of thea
diagnostic will be output,

Z=SNULL reéults in no erreor flle,
Sinale specified value parameter.
Default: E=3ERRORS

Error leval,

EL = <optiond>

This parameter Indlcates the severity

{evel of diggnostic which will bhe
putput by Pascal.

W Werning level and hlgher diagnostics

ar2 output.

F Fatal level diaanostics only are
output.
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2,0 FEATURE DESCRIPTINN
3.2 INTERFAQCES
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LIST_NPTIONS L0

NPTIMIZATION_ oL
LEVEL

- - - o D SIS W S M S0 S W e SR R S TR SR S

Single specified value parameter.
Default: EL=V

Listing ontionse.

LD = <option listHd

The optlinns of thls narameter speclfy
the2 Information which is to appear on
the L files Multiple nptions may he
speclified.

A Attrlbuteses A list of the attributes
of swach entity in the programe.

3 0Oblect ftistings. A llsting of the
obJect program with assemhler
mpemonicse

R Cross referance listings A listing
whlch shows definltlion ard uses of
all entitlies of the proarame.

5 Source llsting. Source listing of

the proaram,

LO=NNME causes no listing options to he
selected,

Mu!t!ple optlon parameter,
Default: 1L0=S,

Optimization level.

L = Zoprtiond

This parameter controls the stvie of
code generated by Pascal.,

DEBUG 0ObJjact code js stylized to facilitate

' debuaalings. Instructlions are grouped to
corresoond to source statepentse.

Low Production quality codes hut not

highly optimizeds Selection of QOL=LOV
makes the default for RS=NONE.
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3.3 THNTEPTACES
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RUNTIME_CHEGKS

STANDARDS |
DIAGNOSTICS

RC

SD

Single specifiad value parameter.,
Defaults OL=DERUG

Runtime checks code gzneratlion.
RC = <option list>

This parareter controls which runtime
chocks will be compiled Into tha ablject
programe Multiple optlons may be
selacted,

Files check!ng.' Selects checkinag of
arrors Involving fll2 variables and
buffer varijables.,

-

M Pointer checkings. Selects checking
of misuse of vointer variables and
invalid usage of new and dispos=
procedures.

R Range checkse. Selects range checking
for subrange and s2t assignments and
case varlables.

Subscript checks. Selacts array
subseript bound checking.

(5]

RC =ALL causes selectlon of all checks.,

Multiple value spacified parepmetar,
Dafault: RC=NONE 1f OL=L0OWs els2 RC=(F N R §)

Standards diagnosticse.
SD = {level, standard)

This parameter spacifies whether use of
non-standard extensions In a program
ara to he dlagnosed.s The first optlon
de®ines the error level to be assumed
by such diagnostics and the seconrd
ootion determines which o0f the two
standards is to apply.

Level:

Contro! Data Prlvate
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3e3 TINTERFACES
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TERMINATION_
ERROP_LEVEL

STATUS

TEL

None

Y Standard errors result In warni
GTTOrSe

F Standard errors result in fatal
errorse.

Standard:

v

ANSTI The ANSY standard Is the basise.
I50 The IS0 stsndard Is the haslisa.

S0 = NONE causes standards errors not
to be dlaanosad,.

SD = F tor W) causes the ISD s*tandard
to be the baslis.

Multiple specified value paramater,
Default:s SD=NONE

Termination error level.

TEL = <optiond>

This parameter indicates the saverity
ieve! of dlizgnostic which will rause

Pascal to return an abnormatl STATUS.

Y Warnlna level and higher diagnosti
cousa abnormal STATUS.

F  Fatal level disgnostics conly cause
abnormal STATUS,

Single specifiad value parameter.
Defaults TEL=E

Status varisbie,

STATUS = <status=-variable>

This parameter speciflies the name of
the SCL status variable to he set by
Pascal to Indicata the occurrence of
error condlitlions,

Single specifind value parameter.

Control Data Private
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Defaults No status Information is
- returned,.

3.4 ABRDRIS_AND_BECOVERY
2441 COMPILE TINE

Detectlion of errors of EL or above (see sectlon 3.3) will result
in settlng the STATUS varlables Actlon taken at that point Is e
user responsibilitye

- 3ebe2 RUN TINME
Detection of an erroar at run time wlll resutt In the nutput of a
diagnostic messanady raising of an eaexception condition and
termination of exzcution. If DEBUG or an ahort-file Is in Torces
the user will hava that fTecllity available,
3.5 REREDRMANCE

Performance soacifTications are pnrovided in *he Pascat 180 Design
Requirements [reference 6l.
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4.0 PRODUCT~LEVEL DESCRIPTION

4.0 PRODUCTI=LEYEL_DESCRIPIION

Procedure and Function calls in Pascal 180 are Implemented In
accordance with the SIS, section 5.2.3.

NUTEQ' Section 5+.2.8 does not currently reflect the situatation as
pertains to Pascals This Is the sublject of DAP S4080,

Control Data Private



5=l
23 Aeril 1985
Pascal 180 External RPefearance Specification

- S A S G PO TP TP S e P S U (RO T A A SR S S P S S LD i B e a0 ored - - g -

5.0 ERPRORS

5.0 ERRORS

a1 CATASIRORHIC DIAGHASTICS (COMPILE TIME)

Pasecal 1RO will provida the following catastrophic compile time
diagnostics. Texts are listed below. These dlagnostics are
unpunbhered and will be output to the source listing ({as well as
tha arror filg) folloulng +the source line which contained the
errore Format of the diaagnostics will be as follows:

CATASTR. *ERROR* {column number} text

Diagnostlc Texts
Mature or severity of syntax errbr(s) prevents semantic analysis.
fie2 EATAL_NIAGNOSTICS_(COMPILE_TIME)

Pascal 160 will provide the following fatszl compile time
diagnostics. Texlts are listed below. These diagnostlics wlll be
produced in the sam2 manper as the catastrophic diagnostics and
wlil have tha following format:

FATAL *ERRNOR: {column number} text

Diagnostic Texts
{information in brackets Is variable}

ABS built~-Iin function can be sppliied only to Integers or reals.

4 conforment array!s Index must be of some ordinal type.

All conformant arrav actual parsmeters In a section must be
of the same type.

Al! varlable string aciual pararmeters In 3 sectlion must be nf the
same typao,

An active FOR control wvariahle cannot be assianed to or
passed as a VAR parametar,

An active FOR control variable cannot be read Into,

&n array subscript must be of some ordinal type,

An array's Index must be of some ordinal tvoe.

A REAL variable2 can only be initialized by a constant REAL
or constant INTGGER.

Argument number {number} is not an scceotable type far taxtflle
inpute Valild tvpas are INTEGERs REAL and CHAR,

Argument number {numberl} is not an accentable type for textflle
output, Valid typas are IMTEGER, REAL, RNOLEAN, CHAR and
STRING.

Argument number {number} to INDEX functlion must b2 of type STRING
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or CHAR.

Argument number {intager} to READ is not assignment
compatible with the corpenent typne of the file varisble.

Argument nunmbar {integar} to WRITE Is not essiagnment
compatible with the component tyoe of the file variabhle.

Argumen®t of REWRITE must be a Tile.

Argurent of {procedure ldentifler} must be a file,

Argunent to COF or EDLH must b2 a file.

Araument to PAGE must be a Tlle.

A set variable can only be Initialized hy a3 constant set
constructor., :

A string variable cannot be initialized by a string constant of
greater length,

A subrange's Jowver bound must be less than or eaual to Its
uppsr bounda.

A substrinag cannot be passed as a VAR parameter.

Rase of target set type Is not compatible with bhase of value

, set typ2.

Built—=In function TTunction identiflier} can only be called
in expressions.,

Ruilt=in procedure {procedure identifler} called in a
functlonal contaxt,

Rullt=in {procadure l:dantiflier)} does not accept arguments of
the form 'expriexpr! or 'expriexpriexpr't,

Ruilt=in {function identifier} expects {integer} 2rauments
but has be2n called with {inteagerd,

Bound identifiar {identifier} cennot be assigned to or pnassed
as 3 VAR parameater.

Bound {dentifier {identifler} cannot bhe read Into.

CHP built—-in Tunction can be applied only to INTEGER arguments.

Cannot duplicate CASE constant values; the offending CASE
constant Is {identifier?,

Cannot pass a Pield of a packed record as a VAR bparameter,

Cannot pass tag field {identifler} as a VAR parameter.

Cannot pass an 2lemant nf a packed array as a VAR psrameter.

CASE constant is not compatible with the CASE Index expression.

CASE constants do not axhaust selactaor tvyee and there is no
NTHERWISE,

CASE constants excead cardinallity of selector tvype.

CASE selector must be of an ordinal %type.

Constant expression out of range.

Constant subhscript out of range.

NDynamic string allocation requires one slize argument but {numher}
ware found, :

Elemnants of a set of INTEGER must be in the range LeeZ55.
{integer} Is out of this range,.

ENLN €function canh only be apptlad %o files nf type TEXT,

Expression comoponents must be constantss variablesy or function
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calls. TIdentifier {identiflier} Is none of these,

Fiald name {identifier) is not & firld of the current recorde.

Field qualification applied to a non-record,

Files or structured types with flle components cannot be used
In asslgnmant statements or as value parameters.

Fite was not spacifiad and predafinad flle {flila identifiaer} was
not declared as a program parsmeter.

First argumen® to procadure {procedure nam2} must be of tvype
POINTER.

Flrst argument to SURSTR must be of tyoe STRING or CHAPR.

For procedure or functlon {lidentiflierls the number of actusl
parameterss {integerYs doas not match the number of
formal parameterss {Intedqaer},

Formal and actual array parametsrs have incompatible index types.

Formal and actual sarray parameters must have tha same
component typs.

FracDlglts format specifier must be of type INTEGER,

{identifiar) has. an unacceptable types a program parameter
must ba a BADOLEANy an IMNTEGERs a STRING, or a FILF.

Function result type must be simple or nolnter type. ,

{identifier} has a use In this scope befora its definition,

Identifier fidentifier} is not a legal directive., The
optlons are FORWARD and EXTERNAL.

Identifler {identifier} Is unknown In the current scnpe,
{identifier} is a function and can only be called In expresslionse
-Illegal actual argument for procedure or function formal parareter.

It is invalld to us2 PROGRAM name {identifier} as a procedure
or functlion. ;

Labeld {integer} has alraady been used on Jing {1linc numberl.

Label {integer} Is not accessible to previous GOTD(s) that
referenced it.

l.abel {integer} was not declared In ths curraent bhlock.

LENGTH and MAXLENGTH functlons cap only be apolied to STRING
Arquments.

lLenath nf concatenated strine Is fnumber} but the maximum string
langth allowaed is 653535,

Line length axcaeadad 2535 characterss line ignored.

Long form of {procedure ldentifiear} can only be used with
nointers to varlant recordse

lLLower substring inidex must be greater than or equsl to 1.

Lower substring indaxs {inteoer} must be less than or ecual to
upper substring lndex which is {integerl}.

Math bullt=In functlon {Ffunction lidentifer} accepts only REAL and
INTEGER arquments. . '

Multiote definition of {identiTier}; the current definition
raplaces the one at line {1lin2 numher}.

Non=-constant ldentifier {Identiflier?Y used In cornstant definitien.

Man=constant identificor {identifier)} used whare an ordinal

Control Data Private



Benly

. 30 April 109835
Pascal 180 External Reference Specification

5.0 EPRAPS , |
5.2 FATAL DIAGNASTICS (COMPILE TIME)

- - o - -—— - D A D 0t WD WU oD SV GRS P DD A WS W SN G (PR U A A U A WD o S S

constant Is requirad,
Hon~racord used in a WITH list,
Non-varlable {idantifierd used as 3 FOR control varjahle.
Non=variable {identifiar} used as a variahble access.
0DD bullt—~In Tunction can be applied only to INTEGEP arguments.
NPRD buflt=in function c¢an be applled only to ordinal arguments,
Only an arrav or a stiring variahle can be passed to a conformant
array paramelers,
Dn!y arrays or strinys can be subscripteda.
Only a2 variahle string may be the actuatl arqument te formal
parameter of the indefinite string tvpe,
Dperator IN: the ordinal type of the 1eft operand {s not
compatible with tha base type of the right operand,
Dperator {foperator symbel{l} Is not defined for {identifler} which
an entira structurad operand. ’
Drerator {operator symbol} Is not deflinad for the leff
operand which Is of type {identifierl}.
Opverator {oparator symbol} is not definad for the operand,
Operator {oparator symboll} is not dafined for the right overand.
Nparator {operator symbell} Is not deflined for the right
operand which Is of type.-{identifierl.
Noarator {overator symbol}: the ordinsel! operands are not
compatible, ‘
Neerator {operator syaboil}: the polnter onesrands must be of
the same tvype. ,
Nperator {operator symboll}: the set operands must both be
packed or unpacked,
Nperator {operator symbol}: the set nperands must have
compatihle base types.
irdinal constants other than those of tvpe INTEGER cannot be
sianed. _
Packing of the actual and formal parameter do nnt match.
Parametar number {intuagyer}:t actua! parameter not of same tvpe
as VAR forwal parameter.
Parameter number {lintegerl}t an actual parameiter cannot be a
conformant array for 2 value formal parameter.
Parameter number {intener}: the parameters of {procedure
identifiar} cannot be 'expriexpr! or 'expriexpriexpr'.
POINTER variablas can onily be Initlialijzed with the value NTL,
PRED built=in function can he applied only to ordinal arguments,
Pradefinad file INPUT was not declared as a program parameter,
Pradefined fitle QUTPUT was not declared as a orogram parameter,
Predefined file Lidentifler} was not declared as 2 program
paramatar.
Procedure {procadure identifier} cannot be the target of an
assignment,
Procedure {procedur2 jdentiflier} was called In a functional
context,

Contrnl Data Prlvate



Pascal 18

5=5
30 April 1985
B Extarnal Peference Speciflicatlion

- e - - —

5.0 ERRQORS
5.2 FATAL

DIAGNOSTICS (COMPILE TIME)

- e o

- - e - e ren " - -

Procedure {procedure ldentifier} must have at least one argument.

Procedure or fTunction {identifier) resolves a FDRWARD directives
but contajns a parameter 1l1st or a return type, The
declaration closast=containing the FORWARD Adirective iIs at line
{line numberl}. _

Procedure or functlon {ldentiflier} resnlves a FORWARD diractlives
but does not Incliude the required blocks. The declarstion
closest—containing the FORWARD directlive is at line
{1ine numberl}.

Program parameter {identifler} has not been declared as a varlable,

REAL constant identifiaer {identifier} used where an ordinal
is required,

REAL constant used whare an ordinal is reauired.

RPeturn types don't match for actual and formal function parameters,

ROUND bullt=In function car be applied only to REAL arguments.

Set assignment is invalids both operands must be packed or
unpacked.

Size argument for dynamic string allocation must be of tyoe
INTEGER,

SOR built~in function can be applied only to REAL or INTEGER
arguments.

Start position argument to SUBSTR function must be of type INTEGER,

String argoument to {ffunction identifler)} must be of lenath 8,

String constant identiflier Tidentifler} used where an erdinatl
is reauired.,

String constant used where an ordinal is roaulred.

String langth must be specified when allocating a2 dynamic strina.

String size arquiaent to SUBSTR funrctlon must be of type INTEGEPR,

SUNSTR functlon reguiras elther 2 or 3 argumapts bhut {number} were
found, _

Substring index must of type integer,

Substripo length can oniy be O aor 1 for an aroument of type CHAR,

Substring notation can only he appli=sd to a fixad or variahle
langth string.

'Substrlng start position must be >= 1,

Substring with start position of {number} and length of {number?}
excaeeds tha langth of the strinage

SUCC bulltt=in function can be appliad anly to ordinal argumentse.

Target array type is not compatibla with value tvpe,

Target ldentiflier Is not valid for asssianment,

Target labal {intager} of GNTD was not dec)ared.

Target ordinal typ2 is not compatlibla with value tyvre.

Target PDINTER tyepe is not compatible with value type.

Target REAL type Is not compatible with value type,

Targat RECORD type is not assignment compatihle with the
valuye's typa.

Target set type Is not comwmpatible with value type,

Target string length of Lidantifier} Is less than source string
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langth of {identifierd.

Target string tvypa not compatibhie with value typa,.

The actual aragument for a procedure parameter c¢annot be a function.

The argument of {function identifler} must be a string.

The array arguments of PACK must have the same component type.

The array arqgumentis of UNPACK must have the same component tvpe,

The base ftype for a sal of Integers must he withinp (..255 .

The base typs of a set must be an ordinal type.

The bounds of a subrange must be of some ordinal type.

The CASE constant {constant} Is not In the range of the
selector type.

The CASE index expression must be of some ordinal type.

Tha component of a packed conformant arrav cannot he another
conformant arraye

The component type of a file may not be annther flle or 2o
structured tvpa wWith 2 conponent of tvea file,

The constant declaration of {ldentifier} contalns a signad
RNOLEANs which js itlegal. '

The constant declaration of {ldentifier} contalns a signed
CHAR, which Is illagal.

The constant declaration of {ldentifier} contains a sligned
enumaratesd constanty, which is illegal.

The constant declaration of {ldentifler} contalns a slaned
STRINGs which is illagal.

The dereference overators '“'» can only be appliad to
pointers and files,

Tha elements of a set constructor must al! be of the same
ordinal type.

The elemants of a set constructor must of some ordinal tvoe.

The elaments of a set constructor must of the same ordinal
type as the base tyoe of the set varlable,

The exoresslon in an IF statement must he of tvype BONLEAN.

The expresslion .in an UNTIL must be of type RONLEAN,

The expression In a WHILE statement must be of tvype RODLEAN,

The first argument of PACK must be an unpacked arraye

The flrst arqumant of UNPACK must be a packed arraye

The FOR control wvariable {identifier} iIs threatened by a statement
In a procedure at the same level,

Tha FOR control variable fidentifler} Is unknown in the
current scope. '

The FAR control varlable {ldentifler} must be declared In the
currant blocke

The FOR control varjable {Identifiér} must not be a formal
paramatar.

The FOR contrel variable {ldentifler} must not be the control
variabla of a contalining FIOR statsment.

The FDR control varlables Initial valuey and final! value must
he of compatible ordinal types.
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FORWARD directive for procedure or function {identifier}

Is not resolyed in the current scope,

function L{Function identlifier} was never assigned a

return value,

functions EOF and EOLN cannot have more than ene argument,
identifler {ldentifler} has been used g2s a types but Is
unknown §s the current scope.

fdentifier {identifler} has been used as a typesy but Is

not a type.

fdentifler {identiflier} has been used In a orocedure or
functlion cally but Is unknown In the current scopes.
identifler fidentifier) has bean used Iin a procedure or
function calls but Is nelther.

identifier {identifizr} is unknown in the current scope,
INTEGER constant {integer} Is areater than MAXINT
(Q223372026854T775807 ).

label {integer} Is not accesslble from this GDTO statement,
Tabel {integer} Is not in the range 0..97299 ,

label {integar} must appear on a stetement in the current
biock,

lower and uspar bounds of a rang2 must bhe of the same type.
maximum lenath of a variahle string must be greater than or
equal to 1.

maxlpoum length of a4 varlabhle strina must bhe less than or eausal
55535,

maximum length of a variable string must be of type INTEGER,
maximum numher of forwat specifications is 2 -~ found
{integer} format specifications.

operands of {oparator symbol} are incompatible, Their
types are {identifTiar) and {identifiesrd}.

ordinal variabla is not compatible with the value tvoe,
paraveter list Tor actual parameter fidentifier} does not
match the parameter Jlist of the formal parsmeter.

procedura PAGE c¢an only he apolied to flles of type TEXT.
procedure PAGE cannolt bhave more than one argument.
procedures READ and YWRITE must bhave at least one non flle
parametar.,

procedures READLMY and WRITELN can only be apolied to textfiles.
REAL constant {real string} is out of ranae.

schema Jdentifar in a vaiable string deciaration must be the
requlired identifier STRING,

seacond argumant of PACK must be of an ordinal type that

Is compatlble with the index tyoce nf the first argument.
sacond argumant of UNPACK must be an unpack2ad array.

set 2lement with ordinal value {number} iIs outslide the set
range. ,

subscript type iIs not compatible with tha arrsy Index tvpe,
third argument of PACK must be a packed arraye.
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The third argument of IUNPACK must be of an ordinal type that is
compatible with tha index type o0f the second araument.

The type {identifier} has been used In Its own definlition.

The type of tha CASE constant is not compatihia with the type
of the selector. '

The value {number} Is outside the declared range of *he variable
{identifler},

TotalWidth format spoecifier must be of type INTEGER.

TotslWlidthsFraeDigits format can only b2 used with type REAL,

Tried to assign to fTunction {function identifier} outside of
the functlon,

TRIMC bullt—in Ffunction c¢an be apolijed only to REAL argumentsa

TYPE {identifier} cannot be used as a value psarameter.,. Value
parametars cannot be files or structured tvpes which
contain flles,

Undeclared identifiar {ldentifierl} is uqed as actual parameter.

Heper substring indexs {integer} must be less than or eraual to
maximum Jength of the string which Is {integerl.

Variable access raqulirad. Txpressions are not altowead in
this context.

Variable can only b2 initialized with constantss constant set
constructors and the word symbal HIL,

53 MARNING DIAGHAOSTIZICS (COMBILE_TIME)
Pascal 180 w1} provide the following warning compjila time
diagnosticse Texts are llsted helowe Thesa will he produced iIn

the same manner as thea other compile time diaonostics and wil
have the foltlowing Tormat:

WARNING *ERRDOR= Leolumn numbherl} text

Diagnostic Texts
{Information in brackets Js vartable}

Identifier Lidentifier} is lonjer than 31 characters. May cause

inter face prob)ems,
The CASE censtant {constant) Is not In the range 6f the case-Index.

Se4 STANDARDI _DIAGMOSTICS_C(COMPILE_TIME)
Standards diagnostics are selectable by control statement optlan,
These wll! b2 produced in the same manner as the other compile
time diagnostics and will have tha following format:?

{fievall} #*{standard}=* {column number} text

Diagnostic Texts
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{information In brackets Js varlsasble?}

Assiagnmant of STRING and CHAR is non=-standard.,.
Asslignment of unequal size strings Is non=standard.:
Comparison of STRING and CHAR is non-standard. .
Comparlison of unequal slize strings Is non=standard,
Conformant~array naramaters are pon=standard.
NDuplication of declaration section is non-standard.
EXTERNAL directiva is non=stasndard,

Input of string type from a textfile is non=standard.
NTHERWISE s non-standard,.

Predefined identifiaer {identifier} iIs non-standard,
Relaxad order of declaratlons 1s non=-standard.,.
Substring notation Is non=-standard,

Tha null string is non-standard,

The VALUE declaration part is non-standard,

lse of concatenation operator 1s non-standard,

Usa2 of dynanmic strings is non=-standard,

5.5 SYNIAX_ERROR_DIAGHOSTIICE_LCOMPILE_TIME)

Syntax arror diagnostics are produced by the tablese <driven
{TUS) and have the following format:

{level} *ERRIR: {column pumbher} teoxt
{toxt?

Diagnostic Texts
{informatlion in brackets Is variahle?}

Syntax error.
Dalete {tokan-namel.
Syntax error.
{token=-nama} repltaces {token—-name},
Syntax grror.
{token-name} up to but not inciuding {tokcun-name?}
was 43l eted.
Syntax error.
{token=-namal) throuoh {token-name} was replaceqd
Wwith {token-namel.
Svyntax errore.
{tokan=-nama} was d2leted.
Svntax arrore. ' :
{{oken-pnamal} was inserted before {token—-namel.
Svatax errort Unexpzacted end of snurce input.,
Unaxpected character {characterd.
Unexpected and=of=1inas String delimiter missing.
Unexpected end=-of=Fila,.
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Pascal 180 will provide the following diagnostics to the Jjob log,
Texts are llstad belowe These diaonostics are unrurbered and will
be output to the Jjob log onlv.

Messaae Texts

==l ARNING== Confllict use of parameter DERUG, optloné hefore NOME
ignored, : ’ :
- ARNING== Conflict use of parameter LIST_NDPTINNS, options before
NONE lTanorsd,
~~WARNING~= Conflict use of parameter RUNTIME_CHECKSs, optlons
bafore NOME lgnorede.
5e7 JAQB_STATUS MESISAGES _LCOMPTILE_TIME)
Niaanostic Numbars and Texts v
{informatlon In brackats Is varisble}

530002 Peascal dstacted {error-level) errorl{s)y TEL =
{error~leval} causes abnormal termination.

SO0LQ4  INPUT flle Is SHULLs no compilation parformede.

590905 The FILE_CONTENTS attribute for thae INPUT file must be
elther UNKNOWHM or LEGIBLE.

BQODCH  The FILE_ORGANIZATION attribute for the THPUT flle must
be ’”QHFNT*ALg

59G007 The FILE_STRUCTURE nttrlbute for the INPUT flle be ejther
UNKNOWN or DATA.

SO00HR  The GLOBAL_ACCESS_UODE attrihute for the INPUT file must
contain RZAD

596009 The FILE_CONTENTS attribute for the BINARY flle must be
glther UNKHNOWH or ORJECT.,

Q0010 .  The FILE_ARSAHMIZATION attributa for the BINARY file must
be SEQUENTIAL. .

Q0011 The FILE_STRUCTURE sttribute for the BINARY flle bhe glithar
UNKNOWN or DATA, '

500012 Thae GLOBAL_ACCESS._MODE attribute for the RINARY file must
contain MODIFY. )

500013 The FILE_CONTENTS attribute for the LIST flle must he
elthar UNKNOYH or LEGIBLE or LIST.

500014 The FILE_DRGANTIZATION attribute for the LI?T file must
he SEQUENTIAL.

500018 The FILE_STRUCTURE attribute for the LIST file he 2ither
DUNKNOWN or DATA.

500016 The GLOBAL_ACCESS_MODE attribute for the LIST file must
contaln MODIFY.

58G017 The FILE_COMTENTS attribute for the ERRAOR file must be
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5Q0018
5006019
590020
590021
5a6:022

5000232
500024
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el ther UNKMOWH or LEGIRLE or LIST.

The FILE_ORGANIZATION attribute for tha ERRDR flle must
be SEQUENTIAL. :

The FILE_STRUCTURE attribute for the ERROFP £lle be elther
UNKNOWN or DATA,

The GLOBAL_ACCESS_MODE attribute for thes EPROR file must
contaln MODIFY.

STANDARDS _DIAGNISTICS first ootion must be ERRDR_LEVEL or
NONE »

STANDARDS _DIAGNNSTICS second ootion must be ANSI or IS0D.
STANDARDS_DIAGNDOSTICS allowed nnly two options,
STANDARDS_DIAGNOSTICS option conflicty options other than
NONE Jagnor ed.

5.6 FATAL_DIAGNDSIICS_{RUN_TINZ)

e v ey e € D

Diagnostic Numbers and Texts
{information in brackats Is variabla}

585006
595007
595008
505011
595012
59513

595014

59801¢
5QE020

595022
505024
595026

595027
5Q5028

595029
595030

595031

£0L033

System condition detected: Divida fgult at P

tegister = faddress},

Attemptaed DISPOSE of a pointer variable with
an invalid value: L[address}.

Attempted DISPOSE of a NIL polntear.

Internal Error: Cannot allocate PDT on sitack,
Internal Error: Cannot allocate file table.
Internal Error: Cannot allncate wsa in

REURITE for file {filel,

Internal Error: Cannot allocate wsa in RESET
for file {flial.

EOF must ba TRUE bafore PUT on file {file},
EQF must b= true orior to use of PAGE on

file {filal,

EQF must be true orler to use of WRITE or
URITELN on file {fllel,

EONLN activated whep EDF s TRUE for file
{file} at linz {11ne numberd.

Input of REAL number {nurber} from file [filed
vields Imath library) error. ' :
File {filal} is undefined prior to u
Fille Cfltle} Is undeflined orior to u
PAGE,

File {file} Is undefined prior to use of PUT,
File {fila} is undefined orler to use of
READ,

File {Fila2} iIs undefined prior to use of
WRITE or WRITELN.

File mode must be GENERATION orlor to use of

of GET.,
of

4]
1]

N
[
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PAGE on file {f]lel.

505334 Flie monde must be GENERATION orior to use of
PUT on fila {file},

595035 File mode must be GEMERATION prior to use of
WRITE or WRITELHW on flle {Filed},

EQB037 Flle mode must be TNSFFCTIGN prior to use of
GET on file {filed,

595¢38 File mode must be INSPECTION prior *o use of
READ on File {filel.

505336 The Fractional Niglits value must be agreater than or
gqual to 1. The value {number} Is nnt allowezd.

595040 Free of unallocated block in NDISPNSE.

FOE041 GET attempted on flle {file} when EQF Is.
TRYUE o

595044 Input attemptud aftter end of flle {file}
using GET.

505046 Internal error? Insufficlent spsce to
perform taxtfile output on flle LFfilel},

595047 The integar value {number} read from file
{file} exceeds MNAXINT.

505049 JIntaractive Tile {file} rust be a textflle,

595054 The valua '{taext}! read from file {file} is
not a valid REAL numbear.,

595055 Llpe lenath nust be <= 150 for Interactlive
Input on flila {filel,

95056 Internal error: Lower marge error in DISPNSE.

59E057 More than 100 flles used,

505059 Pascal Tile {flile} must have file
organlzation of SEQUENTIAL,

595060 Pascal fila {flla} must have record tyoe of
VAPTIABLE.,

5905061 PREAD attazmepted when EOF iIs TRUEF an file
‘C'flie}o

RA5(062 RESET attemptad on undefined flle L£flle},

L5062 The value LintegerY s not allowed as tha right
operand of MOD at line {line numher}. The value must
he2 greater than zero.

Q66T The wvalue '[text)}t read from flle {flleY |s
not a2 valid sianed number.

595068 The Total¥idth value must be greater than or ecual to 1.
The value {nuuber} is not allowed,

505669 Internal Errort Unabte to allocate space for NEW varlable
in Heap, ' '

595070 Internal Errors Upper merge error In DISPOSE.,

595071 Svystem condition detected: Arithmetice
overflow at P reglister = {address}.

595073 System condition detected: Exponent overflow
at P registaer = {addressl.
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595074
595075
505076
505077
505078
505076
59EQRG

o508l
595082

£abnas

505086

55087
5Q50838

565089

5Q5090

595091

593003
595094
595095
595096
505397
505078

50809

System condition detected: Exponent

underfliow at P realster = {address}.

System condition detected: Floating point
Indefinite at P register = {address},

System condition datected: Tnvalid B3NP daia
a2t P reglister = faddressl.

Attemptad output of REAL number to file
{fi1e} yields {math Vibrary} error.

Attemptad output of INTEGER numbher to file
{f11=2} ylaids {math 1lbrarv} error.

Size of binary Input iftem must he <= 2%%3] =~
1 bvtesy currant size is {numberl. '
Internal Error: Error in math library

routine MLPSHAVE_RYTES: {math llbrary errorde.
RESET sttemptad when EQF is TRUE on fila {filed.
Size of binary output item must ba {= 2%%3] -
1 bytess current size is fnuwrberl.

Program terminated by calling HALT.

Internal Error: Canpot find stack frame for
target labal of GDTD statement.

Flje buffer warijable Is undeflned for file
Ifita},

File buffer variasble for file {file} Is
undeTined whan EOF Is TRUE.

Input of Integer value {numher} from flle
{fi1e} yialds {math library} error.

Input Jine length {number} cannot ba graster
than page width of {nuwmber} for Interactive
fila {filale

Character value '[text}? read From flile
L{fil2} Is outside the declared subrange of
Ttext} oo Ttaxtl.

Tntager value {numberl} read from file {file}
is outslide the declared range of fnumberl} ..
{numberl., ‘

The value fnumber} is out of range at line
{numberl.

The ordinal value {number} is out of range at
11ne {numberl.

The character value '{text}?! is out of range
at Jine {numberl.

The subscript value {number} is out of ranae
at fine {numberl.

The ordinal subscript valtue {number} is out of
renae at line {numberl. .

The character subscript value '{text}' |s

cut of range at Iine {numberl.

Attempted derafarence of a polnter with an
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505100

£95101

FOE102

598103

595104

505105

595106

£Q5107

595108

595100

fnvalld value: {address} at !lne {numberl},

Attampted darafaorence of g NIL polnter at

fine {numberl,

Tha ordinal value of CHAR types must be

withln the range 0F Dee255. The ordinal

valua Tnumber} is outside this ranga at 1ine

{numberl. )

The ordinal value of CHAR tvpes must be

within the range of Cee25%5» The character

subscript with ordinal vatus {number?} is

outside thls range at line {numberl.

The CASE selector value Tnumber)} does not rmatch any of the
CASE constants ending at line {numherd, :

The charactar case selector valus 'ftext}' does not match
any of the case constants at tine {numberd). The range of
case constants is "{text)' .. 'Ttext}', '

The source string size of Lidentifiar} Is greater than the
the target string size at tine {line numberd.

The value {integer} Is not acceptable as a tower substrinng
indax at line {line numbar}s Lower substring index must
be areater than or equal to 1.

Lowar subsiring index {integer} must be less than or eauszsl
to upper substring Index at line {iIlne numberl}.

Uoper substring index {integer} must be less than or eaqual
to maximum length of the string at line {!ine numberl.
Length of concatenated string Is {integer} at line {line
number }s HMaxlmuw string length altowed is 65535,

5.9 LRRORS_NOT_DETZCTED

Tn conformance with the ISN and ANST standardss a {ist of errors
{in the sanse of the standards) which are not detected follows:t

Reference and access to component of inactive variant,

Removal

0

f identifylny~-valua from pointer-type of ldentified

varilahle while refuarence exlsts.,

Alteration of file—~variable f white reference to f* axistse

Set expression as valua parameter which has elaments not
included in ih2 base type of the formal parameter,

Ruffer—-variable undaflined Immedlatelv orior to use of PUT.

Different varliant specifled for active variant created by
N’EN(D,cl, 'oﬁcn) .

DISPOSE(p) used when ldentifving-value created by
NEW(ppclssercn)

DTSPOSEf{psklseeskm) appllied to variable created by NEV
different numbar of varliants,

NDISPOSE({osklseeslkm) applied to varlable created by NEW
differant variant list,
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Undeflined parametar of a polnter-tvee to PISPNSE,

Usa of varlable craated by MEW(psclsesscn) In asslagnment
statement or actual parameter.,

Componants of unpackad array are hoth undefined and
accessa2d for PACK.,

Components of packed array are undefined for UNPACK,

¥F undefined when EDF{T) activated,

F undefined whan EJLNI{T) activated.

Use of undeTined variables or portion therenf,

Indefinad function result upon completion of functions

Set expression In assignment statement which has elements not
Included §n the base type of the varliable—access,
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