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1.0 IMTRODUCTION AND OBJECTIVES
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This document is the External Reference Specification for Pascal
180¢ It spacliflss the lanous2pe impliementeds the user interfsce to
tha compiler and the diaonostics produced by the compiler.

The Prsecal referance manual [reference 8» belowly which exlsts In
draft forms opresents =additional detells 2nd ecosess» explanstions
and exceptions of Pegscael which were frit to be more 2ppropriste to
placs in the manual rethar than in the ERS.,
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2.0 REEERENGES

1.

2o

Ge

Spocifinstion for Computar Progoremmlineg Lenguape Pascel,
Isn 7185, 1983,

-at

American Mationa!l Standard Pascal Computer Proaramming Lanouage
ANST/IEFETTOX2.97=-1983, ‘

Pageal 1845 Projeet Plan;‘DCS S44C7.
Cybar 180 System Interface Standard [SISJ. DCS S2156.

Poscal Version 1 Raference Manual,
CDC Puklication 60497700CGs Revisicon Ay 1983,

Pascal 180 DR, DCS 54647,

AMSI/IEEE Joint Pasceal Committee documents:

2. X3J9/JPC/B0-18GR. Othsrwise Clause in Case Statements
he %3J9/JPC/B0=15C, Varient Port Completer

£e X3JG/JPC/B82-0T7T2R. Undarscore Cheracter in Identifliers
de X3J9/JPC/B82=-025, Relaxation of Nder of Decliaration.
#e X3J9/JPC/B4-025. Variebins Lenatk Strinns.

fo X3JG1JIPC/R4=-D32. Varlue Initialization.

é. X3J89/JpPC/34-08B0. Index String Function.

Fe X3J9/JPC/84-0G8B1. Substr Siring Function.

ie X3J9/JPC/B4-0EEs Dynamic Strings.

jeo X%X3J9/JPC/B3-0T76. Rznaes in Case Stastement Constent Lists. H

e X3JG/JP(/B83=076« Ranves in Case Variant Constant Lists.

e X3JG/JPC/855-036. Structurad Constants. H

Pesecal for NOS/VE Usnoe, €0485613 (drafi).

Pascal 180 l.l.4 Project Plan, DCS S$4989,
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3.C FEATURE DESCRIPTIDMN

Pzscal 180 implamants the Progrsmming Languege Pascaly 8s
daseribed halov.

[A¥]

+2 DESCRIPIION

" Tha Initlel rolease of Pascel 180 Implaments the Pascal lanqusege
ags “A2fined hy tha IS0 Standord and the ANST Standerds with
exceptions notad below, The IS0 Standard provides the base
}anousoe definition. Certain extensionsy dataitsd belowy sre
provided, Thesa =sxtansions to the ashove stsndsrds csn be flageed
2t the usert's regusst. :

3.2.1 EXTENSIONS

Extznsions to the ISD Standard are listed tbelow,. To obhtain =2
complete langusas descriptionsy the text of the IS0 Standard is
modifled as noted,

3+201¢1 HNopzzlpbapumaric_ Chbarastecs_dpn_ldeptifiers

Pascal identifers are extended to 2ilow the underscore '_' and the

currency symbol '%' 25 part of an identifier In the same menner ns
n odigit,

Madify definition of identifier 7y 6143 of IS0 Stendardl] as
follows?
Identifiar = letter {letteridinitilztter-symbol} .
fetter—-symbol = n_nm | man

Z2e2e142 VALUE_ Initlziizeilop Park

Thna impiamentetion of valuz Initielizations is defined as?

Modify word=symbol Ip7 of ISD Standserdl =25 follows:
Insert after "untili?”sy 1 "value"®

Modify definition of block [p9 of ISO Standard] as followss
Insert ofter 'verizble—=dsclaration=pert?! in 'hlock =12
velue—initialization-poart

Insart after 'varieble=daclaration=part = see't
velue=Iinltialization~part =
[Pvyailua" value=initinlization "3"
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VALUE Initizlization Part
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{valua—inltialization ";"} 1 .

Insert after varisable=declaration [p2l=24 oF ISN Standardl the
following daflnltionst

value—=initiglization =
verigble—identifier {("t=m{"=") yajue-specification .,
valug=spacification = constant } "nil" | set-value .
set-valueg = sat—constructor .

MOTE?! The two forms of ooerator provided (':=' and 1'=1), The
Tfermar Is the choloe of the ANSI extension which s currently In
proarassy the leter Is the Pssecal 170 form. The former Is the
prafarred form.

5¢2e142 OQIHERMISE Cleuse In CASE 3tzisapapt

Tha iImplenantetion of the otherwise clause in the case statement
is daefinad =2s? ‘

Modify definition of case statement [p45 of ISD Stendard] to reed:

case statemant =
Ygase" gnse-index “of"
case~list-elemant {";" cese~list-siement}
casa~-statement—-tsi| .

Insert followine dafinition after 'oase~indaxt:
cose=statemant=tzil = ["otharwlse" steterent] [3]) "end".

3e2¢le4 DIHEEMISE._Clauss_lo _Varlant Record

Tha Implementation of tha otharwise clause In variant records Is
dzfined as:

In section 644423 15 of IS0 standardl, réplace the production
tor Yvarilient-port"” with the followings

varlant=-part =
M"ease" variant-selector "of"
variant=list=element {";" variant—list—-slement?}
[ T3] varisant—-part- complvter 1 .
variant=list-element =
crss—constant—-list "1 variant- dwnofor .
variesnt-part-complater =
togtheruwise" varizant—-dencteor .
variant—-denoter =

Control Dat2 Privsta
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"{r flejd=ilist )"
3e241¢5 Ralaxption of Orderipa_of_Deglapstive Parts

Pzscal declarative parts are aslfawad te cccur in sny orders sand
may be repsated. The 2erlier restrictions to definition before
us2 epplyy In vpertizulars & forward referaznce pointar type
declarstien must have the base +type deflned by the end of the
typa=definition-part In which It ocours. The zxtension is defined

by:

In section 642 [p% of ISO standardl modify the productlion for block
2s followus:? , ‘ : :

hlock = {labal-daclaretion-part | constant-definition-part }
type=definition=part | varlable-dectaratlion=part !
vealue=deolaration-part | :
procadure-and-function-declaration-part 2}
statemant-part

NOTEt  This =zxtension takes into account thte vaiue extension iIn
342412 of this document.

3¢241e& Skripas_Extensions

Prscel string axtensions  Include?t variable length strinos»
relaxztion of oparztions on fivad lenpth stringss dynamic strings
and fThe inciusion of na24 predefined routlines to faclilltate string
op2rztlionss The string extenslons are daflined as followuws:?

Roplee2 tha sacond santence of the Ffirst oversoreph of section
Hele7 IpBy ISTO standardl) with the followingt

A chzracter-string conteining mors thean one string-element
shnll denote 2 volue of 5 strino=-typre with a lenath ecusl
.to the pumber of string~elerents contained in the
charzcter—-stringe A charscter-string contsining zero
elemants shzll denote the null-strino,

Raplaca the production for character-string (pfy ISO standardl
vitht

character~string = "' {string-element} n'" ,
Replnce saction 04242010 [plUy ISO stenderdl withs

Tdentifiars that denotn the raaulred constentss tvpes,
schemays procedures end Functions shnrli be used a8s iF their

fontrol Data Private
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definina-points heve & reglion 2nclosinag the program,
Insart hafors the NOTE In szctinn 6e%.242 (pl3, IS0 standardls:

Tha langth of 2 chuar—tyo= valuas shald be 1. The moximum=—
lennth of the char-typa shall be 1.

NOTE: A char-~tvpe value mav be used as a string=type
valug of length 1.

Repince the first santence of 6.4.3.1 [pléy ISC standardl withs

A new~structured~type shalil be clessified as an
arrav=types record-typey set-typa2, flle-type, or
veriahla-string~type sccording to the upnrcked-structured-
typr or varlable=string=tyoe closest-contalned by the
ned=struyctured-type,

Replace the production for new-structured-type in 644¢3.1 I[pnl4s
ISR stendardl withs

new—structurad—-type = ["pegoked"] unpacked=-structured=-type
t verishle-string—type

Rerlace the last three paragraohs of €Cebe3.2 [F15, ISO standard
to form.the new sactlon batwueen G6e%e3.2 2nd Hehe3s 31

Aehe3ex Strina Types

He#e3exel Fenerale A string—-type shall be denoted by
althoar a fixegd=-string-type or a8 verishkle-string-type. The
values of 2 string—typz shall hz structured as & mepping
from each value of an Index=docmain onto 2 distinct compon=
2nte Tha2 Indax—domain of 2 strino-type volue shall zither
he empty (thzt iss has no valug) or shall be =#n integer
subrange—type with ¢ smallest va2lug of 1 g¢nd = {argest
value of greater than or equal to 1. Fach component of 2
string=type value sholl be ¢ value of the char—type.

The lenoth of a strino~type velue shaltl be zero iIf the
index=domain Is empty}: otherwlse It shail be the targest
yvaluge of tha index—domain. The strineg~type value with
leneth 2zero is designasted the null-string.

The correspondence of character-strings to values of

string=typras Is obtained by relsting tha Individusg! string
~olamants of the cherecter—-strings, taken in textual order,

to the raomponants of tha values of the string—-type in

Control Dsatz Privete
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order of incressing indeax.

HOTES: (1) String~typas possess properties which zlloy
acc2ssing & substrine snd reading Prom no text®ile. String-
typ2 vatuses may be uysed 2s the sctucl-paremater correscond
-ing to a2 value~parameter possessing 2 string=type written
to & textfile and used with the relstionnl operstors eond
with the string noncatenation operator.

{2) Char—-type values possess properties that allow them to
be used identically to strina-type valuzs of length 1. 1In
particulary char-type valuas may ba used es the scotusl-
parzameter corresponding to 2 value-psrameter possessing a
string~tvpes assiongd to 5 verisbla2 possessing 2 string-
tvpey Written to s textfile and usad with the relztionsl-
oparators and with the string concstenstion operater.

be4e3exe?2 Flixed-strinpg~types. Any type designated pecked
and denoted by an array-type heving as its indoax-type =
denotetion of 2 subrasnoe—~type specifyling 2 smollest value
of 1 and 2 largest value of greater than or equal to cnes
and having ss Its component—-type & rdanotetion of the char-
typey shsll be doesignzted 2 fixsd-strinao-type,

"The maximum=lenath of a fixed=string—tvype shall be the
leroast velue of the indsx—type.

NOTES: (1) A FPixad-string-—typer possssses the properties of
both an array=-type and a string-type.

(2) Tha length 0% all values of o perticular fixed-string-
typa Is equgl to the maximum—tianoth of the fixed-string-
type.

bebe3axe3 Varieble—strino-tyoes. The maximum=lengoth of =a
variable-string-tyoe shall he aresztsr thsan or ecual to 1l.
Each value of 3 variable-string—=tvpe shal! be o string-
tyra value with » lenoth less then or squsel to the moxi-
mum=langth of tke variable-string—tyon,

Thar2 shell b2 a schema that Is denoted by the reauired
schema=~jdentifior STRINGe Tha schema-~jdentifler in 2

"verisble~strinno-type shall denote the rpcuired scheme
STRING,

varlable=string=type = schema~identifier
(Y maximum—lenoth "}"
schema=idontifizar = idantifier . '

Control Deta Private
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ma#imum—length = constant .

Exampiet -

ver strd strinag (&)

NOTE: A verishle-strinp~type possessss the properties of a
string=tyres The Individua} components o€ & variable~

strino~type ¢an he obtsinsd by indexing it as an erray.

Replace the production for domsin—type in section H.4.4 P19,
IS0 standardl as followss

domuin-type = typa-identifier ! Indefinite-strino-type
Replace rule d of section 6e.4.5 [p20s ISO standerdd withs
fd) Tl 2and T2 are cher=typ2s or strino=types.
Replace rule = of section be%.6 [pZ0s ISO stondserdl withs

{e) Tl and T2 are compatibies Tl Is a string=types and the
Jength of the vziue of T2 Is less than or egusl to the
mexImum—tangth of T1l.

Add to the end of sactlion 6e406 [p20y» ISO standardlt

{3) It shali be an ercror of Tl and T2 are compatibley T1
is a string-types 2nd the length of the veluas of T2 is
oreater than the maximum=iength of T1l. :

Modify the last szntence of the second perasoraph of section
He%01 I[p21ly ISD standardl to resd:

A variable—-accessy 2ccording to whether it Is an entire-
veriable, 2 component-vsrishles en identified-varieble, ¢
huffer—varishlas or 2 substrino-veriables shell denote
elther a declared variabltes a componant of a variables 3
varioblna which Is identified by ¢ pointar valua, 2 buffer-
varisbla or ¢ substrino—-variabls, respectively.

Replace the producticon for varlable~accesssy sectlion 6.5.1 Ip21>
IS0 standard] with:

verliabla—-scoess = antirs-variahle } componsnt-vsrizble 1
identifled-varighte | buffer—-variable |}
substring=-variable

Control Date Private
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Raplace the oroduction for Indexed=variahle, section 6¢543.2
[p22s ISND stendard] with: '

indexed-veriable = array-variable "I" index—expression
{"," fndex-expression } "JIm |
‘ strine=varisble “[" jndox—~expression ®wiv ,
string-variable = vgrishle—-access .
Replzace the second parcgreph of £e%e2s2 (p22s 1SO standerdl
withs

An array=variable shall he ¢ variable-access that denotes
a variable posssssing &n serray—tyree A string=varisble
shell ba g variable-access thset denotes a variasbkle poessess
-ina 2 string-tynae.e Thg strino-varisble of an indaxed=-
variable shall denote a variable possessing varlable~-
strina=type. ‘

NOTE: Varigblaes possassing 2 fixed-strino-type z2re indexed
usinq array=-type properties.,

For an iIndexnd-varizble closest-containing an orrsy-—
veriable 2nd a sinole index—~exoressions the vsiua of the
indexy=gcxprassion shall be assignment~compstiblie with the
Index—=tyon of the srray~-type.

For an indexed-varizhle closest-conteinine g8 string-
variablz and Index—-expressions the index—expression shall
possess tha Inteaer types It shall be 2n error If the vale
of the Index—expression in &n indexed-vsrishle closest-
containing o string—verieble is less than one or c¢resater
than the length of the value of the string=varliable. It
shell b2 an error to altter the lenath of the value of g
strina=-variahla when o reference to a component of the
strino-varistle axistse.

The componsnt denoted by the Indexed-verisbie shag!l be the
component thet corresponds to the veatue of thg index-
gxprzssion by the mapping of tha tyos possessed by the
array-variable or string=varliable,

Add the followling new sectiony after 6.5.5 [p24, ISO stendardl:

6e5¢6 Substrinp~variabless A subhstrino-veriahle shatl
denote 3 varlable possessing a new fixed=string-=type,

substrino-vsriable = string-variable "[" ipdex—-expression
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Heo" fndex—expression wln

The indax~axpression in a substring=variable shall possess
the Integer—tyoaze. It shall be en srror i the values of
gither Index-expression in o substrino—varible is less
than 1 or greater than the lenath of the velus of the
string-varlabla of the substring=variable or If the value
of the laftmost index—expression is crester thsn the value
of the rightmost index—axprassion. The meximur-tenoth of
thae fixsd-string-type possessed by the vzriable denoted by
the substring=verizble shall be squsl! to onz plus the
velua of the rightmost Indaex—axpression minus the velue of
the taftmost index—-expression., The compronents of the
variable denotsd by the substring-variabie shall bey, in
order of Incra2asing indexs the nontiguous components of
tha string-verliablie Ffrom the component thet corresponds to
the value of the leftmost index—expressicn through the
component thast corresponds to the volun of the rightmost
index—exprassion.,

The order of svzlustion of the Index—axpresslions of s
substrina-variahiz shall be implementetion—dependant,

It shatl be gn =rror to altar the ltength of the velue of a
string=variabla when 2 reference to a substring of the
string=variabla2 axlistse A referance or access to & sub-
string of 2 variabkle shall constitutea o reference or
seeessy resoeptivelys to the varighble,

Replace the production for variasble-parameter=specification iIn
szction hebe3.1 [p28, ISD standard} witht

variabla-paremater-specificstion =
“"yvar" jdentifer—=fist " (typo-identifier §
indefinite~string=-type ) .
indzfinite-strinag-tyoa = schama-identifier .

Add the followlng peragraph to the and of soction €efe3e?2
[p29,y ISD stendard]:

If the Pormsl perameter possasses 2 fixgdé~strinog=-type and
Its maximum={iength Is greater than the lenoth of the value
of the axprassion then ths vaolus ettributed to the
variahklae danoted by the formzl prrameter shsll be s velue
of the fixed~string=tvype whose components In order of
Ingrezasing Index shell bs thre components of tha veslue of
the exprassion In order of incressing index or the cher-
typz veluyr of the a2xpressions follaowed by specase.
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Roplace the sacond sentance of section 6.6.3.3 [p29,
ISD standard]l with:

Tre schemo—identifier in an indefinite-string-type shell
danote the r2auired schamas strines. The actual—-parameters
corresponding to formal paremeters thst orfcur In 9 sinala
veriashle-parametaer—specification contsining an indefinite-
string-type shall sl possess the seme veriable=string-
~typeo The formal parameters shall possess a variable=-
string—typ2 that shell be distinet from eny other type,
angd which shall hkeve o maximum—Iizngth equsl to the maximum
-langth of the variable=-string-tvype possessad by the
sactunl=-parametars. Dtherwises the tyos possessed by the
scturl-parameters shall ba ths same »s thet denoted by the
typa—-ldantifier of the variasble-p2rameter-soecifications
and the formal parameters shall also possess that type,

Add to tha end of the last paragroph of section 6.6.3.3 [p29)
ISO stendardl the following!

An actual varighle perameter shell not denote 2 component
of a string—-typa.

NOTE: An actuel verigble parareter cannot denote a
substring=varlable beceuse the tvpe 0of 3 substring=
varizhlia is 2 now fixed-string=-type different from every
nemed type,

See sectlion 3e20de8y thlis document for new precdefined functions
indexy lznaoth, maxlangthy eond substr descriptionse

In saction 6+%¢5¢3 (p34, IS0 standardls, after the first
sentence for beth paraarsphs "new{p)” end "noewlpsclscoescn)®
Insert the FPollowing sentencet

"The domsin-tyon of the pointer—tvpe possessed by p shall
ba a type—=identificsr."

Add after the s=2cond parenraph In section £.6.%5.2 [p35y ISO
stenderdl the following paragrephs

nevw{psi) shzll craete a new varizhlie thet is totally-
und2fineds shall create 2 ngw idantifying-volue
of the pointar-type associated with p that
Identifies the new varlasbles and shall attribute
this identifyino=-vzlue teo the verlable depotsed
by the variable—-access po The domsin=-type of thre

Control Data Private



2-10
22 October 1985
Pascal 180 External Reference Specification »
3.0 FEATURE RESCRIPTION
Be2eled String Extensions

D S ) W r WY LS W A R A TS WA 1 D MO Gt SIS WD D AR SR S AP D D R WL ey S PR T RS

L] e S e S R e G e W Ve S SR SIS TH S YO G WY G v G WY W

pointer-typ2 possessad by o shail be en
indefinita=string typee The crasnted varighle
shell possess a new varlable-string~tvype which
shall heve 2 maximum—length specified by the
value of the expraession | whichk shail be of
‘integer—-types It shatll bz an error |If the
valua of | Is not grszater thon zero.

Replece the second to 1ast paragraph of saction Ae7.2.% [p4l,
IST standnardl withe .

Whan th2 retatlonsl oporators =» <>y <» >, <=5 and >= gre
used to compare oparands of compatibls cher—-typas or
string=typas, they denote the lexlcographlic retations
dafinzd belowe Lexicoarephic ordering imposes s total
ordering on values of a char—-type or string—tyoe.

L2t s1 2n¢ s2 be two values of compatible char-types or
string~-types whare the length of sl Is lz2ss then or raunl
te the langth of s2s and let nl be the lenath of sl, end
12t n2 be the lenaoth of s2; then

sl = s2 1#f (for 2t 1 in Tl,anllt s1Ti]) = s2Li])
and (for all i in Inl+l.en232 v v = 32[i1])

s1 < s2 iFf (there exists a2 p in [leenlt
(for all 1 in [leep=11% s1[i] = s20i1)

end slipl < 52[pl )
or { (for aty{ i in Tl.enll: cili] = s52L11)

and (there exists p In Tnl+l..n21:
{for all I in [nl+lesp—-13s ¢ v = s52[11])

and ' V' < s2ipl) )
Add the following new sactliony before 6¢7¢3 [ptly ISAO standardl

6e7e2e6 String oparstor. The types of ormersnds and
results for the strina opersgtor shall be s shown in table

6o
Tabla 6
Strinag OQperator
operator  cperation tvpe of operands  type of result
+ string sny char—-type varighle—

concatrnation or strino=typa string=typs

O A S W B B S B D W T A D W W A GO R U T S D R S M D R TR W N S SSY T D GO W T ED (N N N SV SED W A WO G GEE Y NS GED USY VD D G D WY AR D WD WS WD WY
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Let a and b be operands possessing #ny cher=-type or
string—-typnrs then 2 + b shell denote 2 string-type valuse
whose lanoth shall be aquel to the sum of the length of =a
and the lencth of he The value of the components of 2 4+ b
in order of Ineressing Index shall be the values of the
compron2nts of 2 in ordar of increzsing index or the chsr-
type valuz of = foliowsd by the velues of the components
of b in order of increasing index or the char-type value
of h.

Add the following after the First paragreph of section 6484242
[p42y ISO standardl:

If th2 variohla denotad by tha varishle-rcesss of the
sssionmant-statement or the activetion rasult that is
danoted by the function-lidentifier of the asslignment-
stotament possesses o Tixed=strino-type 2nd its maximum-
length is arsater then the lenath of the value of the
gxprassion of ths assignment-stztements then the velue
attributed to the variable~-z2ccess or activation result
shsll ba g valuz of the fixed-strino~-typs vwhose components
in order of incressing Index shgll ha the components of
thn vslus of the exeression in order of increosing index
or the char=tyoe value of the expressicny followed by
SDACES

NOTE: This applies to substrina-varishles es wells since
they possess a flxed-string~type.

Paplzce in ths last sentence of 048, ISO standerd:
"or the real—-type)."

with?
"the real-types or a string-type)."

Insert bheotvaan paraaraephs (b)) and (¢c) of secfion H+9¢1 [p49y
ISO standard] the followinns

{bsl1) IF v Is o variasble-srccess possessinag o fixed=-strino~-
typns ropgd(fsv) shall access the textfile varizble and
estabtish a reference to thst textfitle variabie for the
remalninng sxecution of the ststemant. The remaining
axecution of the statement shell cause the reeding from
tha referenced textfile varlabla of 2 sequence of char=-
gacterse Readina shall cease es soon 2s slther the number

Control Date Private



2=-12
22 Dctober 1985
Pascpl 180 External Rafaranes Soacification
FEATURE DESCRIPTINN
sleH String Extansions

TR D A U e Wt Sl S AR D A D B M B B D A S S S W SNy WD SN ) AV SO S TR U VO RS HS P T N WD WD S SAE 4D S S A D U S PUN D D G AR YU G AT U SNS SN VS G GG ISR TN SUE YIS SAS B W

of characters raad from the buffer-veriehble of the
referonced textfile sttrituted to the bhuffer-variahle
variabhla2 is an znd=-of-{ine, Thte volue asttributed to the
varlable v shall be the value of the fixed=string-type
whesa components in ordoer of §nareasing Indax conslist of
the seauence of charesctars rezd from the huffer-varisble
followed by zero or more2 spaces.

MOTEt If the valua of the huffer-variable is initially en
end=of=lines than no charscters are read gnd the value of
sach componant of v Is 3 space.

(te2) If v is a verfable-gccess possessing a varlishle-
string—types razd(frv) shsll sccess the textfila varisbhle
and estabtish 2 reference to that textfite varleble for
the remalning exacution of thes stestementes The remaining
executlion of tha strtemant shell cruse the reading from
the reforoenced textfile varisble of 5 ssquencs of cher-
acterse Reading shall cease as soon as esither the number
of charactars raad from the buffer—-verliablie of the refer-
encad taxtFfile equsls the maximum—length of the variebls-
string=typs or the comnonent sttributed to the buffer-—
variable variable is an end=of=line, The value attributed
to the voriebie v shall b2 the value of the varliable—
strina~tvoe whosa lanagth is equal to the numher of cher-
acters read from the buffer—-varlable and whose cormponents
in order of Increasing index consist of the sequence of
characters read from the buffer—-verizbla,.

NCOTE: If the value ofF the buffer=variable is initially an
and=of=lines than no charectars zare reoed snd the velue of
vy is tha null-strina.

Replace the Tirst sentence of section 694346 I p52,
IS0 standard] withs

If the value of 2 is a2 strinn=type value with 2 length of
ny the dafautt va2lus of TotalWidth shall be ne

3.2+1e7 R2po2s_In_CASE_Stztamant_s=nd_Varizpt_Constent_Llsis

Ranagns arec 21lowad in case statement constant tlsts and case
ver isnt nonstent listse The extension Is defined ns follows?

In section A¢4¢343 [pl5 of ISO standerdl the production for case-'
constant=1ist is changed as follows:

cese—constant=iist = case=ranas { *"," case-ranoge } .

Control Dats Prilvate

D B SO B® B BB LB aw BB e



3-13
: 22 Octobar 1985
Pascal 180 External Reference Seaclification

A S OO T A YIS WD W AU A S A U PO NS PO ST D S T WD D WD D G D D S W W A TS W W SRS S o P WD S D M S T I GV (S T YD D S Y O WD o G D U, WS il WU A W G WD W S

3.(; FEATURE DESCRIPTION _
362017 Rane2s in CASE Stetament and Variant Constant Lists

D T P e S WS U v S TS S A SO D TSR St I (S NI WD S O UPR N S U WS TS By A D HD L) . S WS WD B G T AAD WD Nl Sulh VD U MU DD DR D S U B W TS MG ST S TR WS G S GRS WD D e e WER

Add the production for case-ranqgsed
case=range = casa=constant { ".." cose~constantl} .

Add a2fter ths a&nd of the first paregracgh sfter the first NOTE in
Habe3e3 [plh ISH standard] the following paragranh?

Tha vzlue denoted by 5 cese—-constsnt of 2 case-rance shell be
distinet from the valuz denoted hy any other case-constant of the
case=range,

Add to the end of the first parsarsph a?tﬁf the #irst NOTE in
Ge4e343 Iplb IS0 standardl:

A case=range shall denota the set of values consisting of the
veluas denotaed by the coase-constants of the case-renpe 2and» if two
czsa-constents are specifiedy ths values bhetween the values dencted
by the case=~constants, If presents the second case-constant of the
c2se-rangae sholl denota ¢ value grester then or zaual to the value
denoted by tha first case-constant of the case2-rance,.

Replace the second paranraph efter the NOTE withe

The type of szch cese-constent of a case-constant=list of 2

ver lant=1list_etament of 2 variant-part shall be compatible with the
typr danoted by the tan-tvpe of the vorisnt-selector of the
varisnt-perts and thes vatue denoted bty epasch such gase—constant
shall be 2 member of the set of values determined by that type.

Renlace the first porsgraph of 6.8e345 I[pét ISO standardl) withe

Th2 vslues denoted by the cese-ranges of thz cese-constant-list of
tha case~ilist_elements of a2 case=-statement shall be distinct and of
tha same ordingl=type as the axpression of the case-stetement. A
case-rrnoa shall not ovarlep the renos of =n alreedy specified
valuane 0On gxacutlion of the gase-statement the ¢ase~index shall bhe
evajluateds That value shall then specify exz2cution of the
statement of the cosa-list-2lement closest-conteining the cese-
renos denoting the set of values thet conteins thet value.

It shall be an errer Is none of the c¢esa-rances is saugl to or

contains In Its range the value of the case-index upon a2ntrence to
the ecsse-statament.
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3e201ef Structured_Consiants

Structured constant constructuras shell be =2llowed In constent

definition partssy and those constants so defined shall be alleowed
5s AdAeflined Lalow? ' ‘

In 5¢Z¢2+2 Tpl0 ISO standard] chence the reference to 6.3 to refer
to 64341 and add references 6¢3+42 3nd 6e3eb4e2 o

Batween the headlnn rend text of section €.320pll ISO standerdl, sdd
tha hesdino "£,3.1 Generals", In the subssction thus created,
change the production rules for constant to be as feollows:

constant = [sianl] { unsigned=-numbear | constant=-identifier )
! ehargcetar-string § "nil" | structured-constant .

Following the above section He3el [pll=12 ISO standardl, sdd the
Ffolloxing nev sagtlions 643425 6.3.3, end Ae3.4¢

6e2¢2 Structuread-constants

6e3e2e1l Genernle A structured—constant shatl denote a value of the
tvpz of the strusture-constant., That type shaill bhe a type that is
permissible as the component-=tyvoe of a file=type {(see €,s9¢305)e

structured-constant =
array-type-identifier array-valus }
record-type-jdentifier record-value }
set=typa-jdantifier set-value .

component-value = constant § arroey-value | record-vatlue
i set-valua .

Tha type of 2 structured-constant shall ba the tvpe denoted hy the
array-type-identifiers record-typoa-identifiers or set=-tvpe=-
identifler of the structured-constantse The tvype of an array-value,
o rogord=vslues or 2 set—-vetue of 21ther o structuresd—-constent or &
component—-valug shall bhe the tvps of the structured—-constent or the
component-valuey respsctivetye. The value denoted by a constant iIn
a compenent-value shall he assionment-compatible with the tvps of
tha component—-valua. Th2 structure 0f a4 velue possessing »
structured type shgll ba the structure of the structured type.

£ede2e” Array—=valuese. The typa2 of 2n srroy=value shz2i) be gn srray
typ=2y ond the array-vzlus shall dznote 7 value of that typo.

arrey=vatue = "[" { array-value-elenment
{ "3 arroy=velug=element 3} [ "3" 1 1]
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[ array=value=~completer [ ngn ] ] uln
array—-value-complatar = "otherWiss” component-value .
array=-value—elemeént = case=constent—=tist "t" component=valus .

The type of g component-valuysz of either en array-velue-elerent or
an array~-vajue~completer of an arrav-valuz shall be the component
typz of the »orray typs of the erray-vnlua,.

The values denoted by the case-ranges of ths ease-constant-lists

of the array~value~elements of an array=value shall be distinct and
shelt belonn to the set of value determined by the index type of
the arrey type possassed by the array-value. Every componant of en
zrray=-value shall be & valugs ps spscifisd by one of the following
tuo statements:? '

{2) The component mappad to be asch value depoted by a cese-~range
of a case~constant~list of an arrav-value—clement of the array-
vaelue shall he the value denoted by the componsnit-value of the

srray-value-2lement,

(b)) 2ny component not mapped te by a value dencted by a case=range
nt 2 cgsa~constant=tist of nn grrey-value—-=lement of the
array=value shall ba the valuz dencted by the component=vealue
of the arrsy-vaglueg=completer of the arrsy-value; there shall be
a2t least one such component If and only If there Is en arrpy=~
valua—complcter Iin th2 arrsy-value.

£e3e243 Record—=valuass, The type of a record=-value shall be a
recors types and the record=value shell denote ¢ velue of that
typP G

record=-vatue = "[" fijeld-list=value "1n ,

fiald=tlist=-vaulua =

L { fixed=part-value [ ";" variant-part—-value 1
1 varlant-part=-vatue ) [ "3 17 1 .
figed~pert=value = flald=-vatue { "3V field-veolua } .

fileld=velue = fintd=identifier { "y fijeld-ldentiflier 2}
"=" nomponant-velue

verisnt—-part-valus = "easa” [ tog=-Flsld=-identifier "= ]
tag=value " "[" flajd=list=valuye "]I" ,

teg-velue = gconstant .
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trog=figld=idantifiar = ficld~identificr .

The occurrsnce of o record-velue shall constitute the defining—
point of each of the fleld=identiflers of the record type of the
record=velus as fleld=identiflers associnted with the components of
tho record—-value for each region that Is a field-identifier
closast-contsinad by the record-valua. The component sssocieted
with each fleld=jdentifier In 3 fleld=value shzll be tha value
denoted by the component-valuz of thet field~vetue. The type of
tha rnomponznt-valus of a Ffiald-value shall be the type of agsch of
the components that are components of the recoard type of the
racord=valun closest-containing the fisld-values onpd thet are
nssocintad with the fisld-identifiers of the Ffleld-valus,

NRTE: Consequently, =z2ll flietd=-idantifiers in &« figld=velue must
heve been daclarad to hava the same tyoe.

Each figld=idaentifiar in g9 field=value of 3 flixed-part=-value of g
fiald=1list=value that corresoonds to s field=list shnll denote 2
finld of the Field-lists The €lpld-{ist-velues of ¢ record-velue
shall correspond to the fisld=1ist of the record tvpe possessed by
the record=vzlue. The fixed-part=-value or variante—part=value of g
Fiatd=ilst-va2lue shell correspond to the fixed-part or varient-psart
respactivalyy of the Fiald=-list corrasponding to the field-list-
values The constant of a3 tag-value of a verlant=-part=value shall
denote 2 velua belonging te the sat of volues datermined by the
type denoted by the tsa-tvpoe of the varisnt—-selector of the
yarlent=-part corresoonding to the verient-part-value.s, The field-
list=value of a varlant—part-value shall corr2spond to the field=-
list of the variant corrasponding to the valus of the constent of
the tezo~-value of the variant-psrt-velue; the selector component of
the varlant—part-value shall be a vajue that Is assoclated with
that voriant, A teocog-Tliold-identiflar in a varisnt-part-vslue shall
ba the fleld-identifisr associated wnith the selector of the
varisnt=-nsrt corrasponding to the variant=part-value: the component
of the variant=-part—=value sssociated with the fiecld=ldentifler
shall he the selector of the varilant-part end sholl be the velue
denoted by the tag-value of the verient-part-value, The field-
{dentiflers If anys assocliated wlith the selector of a variant-part
shall heve an spplicd occurrance (n the teg-fleld-identifier of
puch varient-part-value corresponding to the varignt-part.

fach field=identifler nassocipted with ¢ componant of a field=list
shal{ have exsetly one applled occurrence #s o field-identifier for
paeoh fisld=list-vaiue that corresponds to the fleld=iisty end the
|

fleld=1list=velue shall closest~contain the fleld=jidentifier,
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NOTE?! Conszauentliys evary component of the record=velues iIncluding
aach getive variant, must be defined, Alsc, a fleld-identifier
cannot he specified more than once In 5 racord=-value,

fe3¢2e4 Set=valusse The type of 2 set-valus shall he & set types
anid the sat-veluz shall denots 2 value of thet type.

set-valua = set=-constructor .

An zxpresslion In ¢ membar—-designator of the set-constructor (see
£s7e¢1) 0f 2 szt-values shall contain only unsigned-constants and
signse The tvpe of the set-constructor of a set=-value shail be
compstible with the type of the set-velusg. :

64342 Example of constent-definition-pert

NOTE: The type=identifiers slaeve, vectors quivers PunchedCards and
and Polar sre defined In 6ede7o : ;

const
unlty = 1.03
SwallPrimas = slievel2s3»597911513,17,197;
ZaroVactor vectorfl.olimits QG113
Unltvector vector[ls:unity otherwise Q1;
ZeroQuiver quiverlotherwise ZaroVectorl;
Blankfard = PunchedCardll..80: v 113
bignk = ¢ 3
Unit = potlarir=13 theta=01;
Origin = polarlrsthets=G.01;
thrust = 5,33 thete = -2.03
were = polarlir=thrust; theta=thets21;

6e3 ¢4 Component-constents

6¢2e4e1l Genarale A component—constant shall denote a component of
g value,

component—constant = indexed=-constant
! fleld-deslonated-constant

constent—-access = component—-constent | constent-identifier .
The ynlua and tyoe of a constant-access shell be the velue and type
respectively, of the conponent=constant or the constent-identifler

of the constant—-accaess.

NOTE: Fleld=desianated and indexesd constants are not deflned to be
aonstants themselvese Hencz they cannot be used in defining cother

Controf Dote Privata
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runtured Constants
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constents.,

f5e3e4e2 Indaxsdeconstants. A component of 2 value possa2ssing &n
array tvpe shall be denoted by an Indexed-constant.

indexed—=constant = array-constant "[" index—axpression
. { "y?" jndax—axpression 3} ™Jv ,

array=constant = constant—zccess .

An array—-constant shell be 3 constant-access possessing en srrey
types For an indexed-constant closest=containing a single Index-
sxpression {(see 54650342)s the value of the index—exprassion shell
2 assianment—compatibla with tha index type of the nrray type.
Th2 romponent denoted by thke indexed-constent shall be the
component that corresponds to the value of the Index-expression by
the meppling of the array type (see 6.4.3.2).

If the arroy=-constant is itself an indexed=-constant an abbreviation
mey he useds In the abbraevisted fornms s single comme shell replace
ttas seaguence 1L that occurs in the full Torm. The ebbrevisted form
and the full form sholl be equivalent.

The order of evaluation of ths index=-expressions of en iIndexed~
constant shall ba implamentetion—-dependent.

Examples
UnitVectorllinit]
BlankCardll]

£e3e4e3 Figld=-desinnated—~constantss A fleld-dasignated=-constant
either shall denote 2 component of the vsluz denoted by the record-
consteont of the field=-dasignated—-constant, and the component shaill
he the one associated with the Ffield=idantifler of the flelid-
specifier {(see H¢5¢343) of the fleld-designated=-constant by the
record-type nossessed by the record-constant; or else shall denote
the velue denoted by the constant—ficld=-jidentifier (seg 6.8.3.10)
of the field=designated=-constant,

Tha occurreonce of # racord-constant in 2 fiald-designated-constent
shall constlitute the d2fining—-point of the firid-ldentifiers
assoclated with components of the record type pcssessed by the
record=constants for the reglion that is the field-speciflier of the

" field=-designated-constant.

field=-designated=constant =
record=constant "." fizid-specifier
}! constant-field=-identifinr .
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3.0 FEATURE DFESCRIPTIONM
Je2s1e8 Structured Constants

racord-constant = constant-access .

A recerd=constant shall b2 g consteant-erccess possessing & record
typa. ‘

It shs1l he an error fo denotes a component of a2 variants unless the
verisnt Is gotliva,

cxzmples
originer
orlainestheta
unit.thatsg

In section 6e4.1 [pl2 ISD standardl replace the production rule for
structurad=typa-identifier with the following?

structurad=typn=identifier = array-type-identifier 1
record=type~identiflier |}
sat=type~identifier 1}
file—=type~identifier .
arravy=-type=ldentifiar = type=identifier .
record-type-identifier = type—identifier »
set=typo=-idantifier = type~identifler ,
file—type—identifier = type—identifier .
In section bedels raplace the phrasa Ys structured-type-identiflier®
"an arrasy=-type~idantificrs 2 record=type~identifinory & set-type-
idoentifiers o fila~type-identifier®.

In section 644e7s 020 1SN standardl add the fellowing definitions:

quiver = arravyl{l..10] of vector;
sicve = sat of l..20;

In section 6471 [p37 ISO stenderdls change the production for
Frotor to ba as Tollows:!

variable~access ! unsigned-constant ! set-constructor
functioen-dasianstor | "(" expression ™)"
"not" factor i component-constent .

farctor

In section 6.843.10 [p48 ISO standardl, replace the producticn
rules ond first psragranoh with the followinal

Control Dats Privata
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w!th—stataméﬂt = "with" record-list "do" statement .
record-1list = racord { ".* racord } .

record = record-varishle | record-constent .
field-designator—identifiar = identifier .
constant=fiald=ldantiflier = identifier ,

A with=-statemant shall specify the execution of the ststement of
the with=-statement. The occurrence of a record-variable or record=
constznt &8s the only record in the record—list of o with-statement
shall constitutes the defining—-point of aach of the Field-
idezntifiars assocliated with components of the record-type possessed
by the record=variable or record=constant #2s a flesld=designator-
fdentlfler or constant-Ffield-identifiers respectivelysy for the
ranion that is tha stetemant of the with—statemant? each soplliad
occurrence of a fleld deslonator-identifier or constant=field=~-
fdentiflar shall denote thnt component of the record-vsrisble or
record—constant, respectively, thet Is essocinted with the fisld-
identifizr by the record types The racord=variables If snys shall
be accessed hefore the statement of the with=stostement is oxecuted,
and thet acecess shell  estsablish a reference to the varigble during
tho antire exegution of the statement of the with-staotemant,

3.2¢1.9 Additlopal_Dliregtiva

In szetion Ke.led [p9 of ISO standardl sfter the production for
directives add the sentencea:

Pssecal providos one additional directivas, EXTERNAL. This
directive indicatos that the procedure or Tunction Is externsal
to the Pascal programe

34241410 pd4itlonsl _Predatinsd_Rouklpes

In addition to those predefined routines reguired by the standard,
Proscol wlill supply the followings

fm———— - b ————— + —-— - - +
i Routine ' Argument ! Result § Descriptiaon H
! Name ! Type V Type ! H
o ———————— o e e e o ————— + ———————————
CARDI(2) i Szt i inteaer Returns number of
] [ ]
: E

e e as 4

]
1
! elements present
]
H

1
3
} functlon
H In set,

Control Date Privaete
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3.0 FEATURE DESCRIPTION
3e2¢2e10 Additional Pradafined Routines

O i R W TS A G W G A S Y R SN W g

(h) ss 3 substring.!
I¥ (b)) is not
contalinaed in a»
INDEX returns (0, If
b Is the nuil
strings INDEX

o ——————— R — pmm————— e ————— +
1 CLDCK ! none ! Inta2per | Returns current :
! funetion H H t elapsed time iIn H
! H H ! milliseconds. H
e ————— P e $———— —t- - ———
' DATE(n) ! string { nong ! Returns current H
! procedure 1 ten=8 H 1 date In (28), H
H H \ ! Fermat? mm/dd/yy « ¢
—————————————— Frm e e e e e e e - -+
HALT(s) } string i none Terminates the H
procedure H : progreamy copies H
! H {2) to joh_loag. H
INDEX{ashb) Y string { Integer Returns the Index }
function ! or chary | of the position in |

: 1 string H
y or char } contalns expressioni

H H

H H

] L ]

L ] L}

3 1 ]

3 ]

1 ]

1 1

H i

H H

SUBSTR{ssbyc)! string or!

{osblyrcd) chars H

function Iintegar |
EXPry H
integer 3
axpr

W BE SE da wE W TE - N S NE o  EE L e AE e h wE B G G e e R R G S e e W e e e W -+

U B NS W NG B B LS WS N BE e

S e AP W e e e

o 2 e 2 0 o 0 o o . o o i o 0 e e e 0 0 e o e o e e

T S S T - S e G S S S D e D D T o A e > G 0 s s W o W s e e G e e e A e - -

string |

L ]
L
)
1
]
]
-+
1
L}
1)
]
! expression {a) thet!
'
1]
[ ]
]
3
)
1]
3
;]
1
1 ]
1 ]
1
]
[]

" B S GBS wa B

returns 1.

1
|
!
+

LENMGTH(a) ! string ori integer | Returns the lengoth |
function i char H ! of expression A. H
R . S - oo e e o
MAXLENGTH(3) ! strino ori iInteoer } Returns the meximumi
function i char H ! lenoth of variatie
! H ! access as
e e e s e s s - s s o e e e s e 0 e e B T
MESSAGE {3) ! string ! none ! Copies {g) to
procedure H H ! Job_loa.

! Returns s variable
} string as folloyxs:
1 If ¢c=0s then the

} null string. If ¢
1 Is > 0 then the

! string returned is
'} defined to bet
1

:

:

=

=

=

[bes{b+c-1)1.s 1IFf
the
string returned is
defined to het
L

5
c is omitteds

[beeLENGTH(A)]. If
ENGTH(2)< b+c~-1,

LB SE CC o R S0 S0 R e CR S w0 G =S e h =S e
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3.0 FEATURE
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DESCRIPTION

3e2¢1¢1C Additional Predefined Routines

. o — s —— ——— . -

3e242 IMPLEMENTATION DEFINED AND IMPLEMENTATION DEPENDENT FEATURES

Implementation defined and implementstion dependent

- - L T . . W S P e o D Ny . e T e S G Ny D T s S D S Tk TP D P D G S S, e S S W D P D Y P U W

H H H ! it shall be an H
i ! ' ! error, :
o —————————— e — o ———— fmm e ———— e e e e +
! TIME(=) i string ! none i Returns current i
! procedurs ! len=8 ! ! time in (a)e 1
H H H ! Fermatt hbitmmiss +
o ——— + ——— ——— - ——————————— +

fantures

Pegscal are addressad In both standards,

2¢24241 Imolamentatlop Dgfinsd_Eeafures

Implamentation dofined features

defined fmotures of Pascsl and the Psscal 180 imolementetions

o o o e e e e e e e e e o e T S +
; Implementation Da2finad ! Pascal 180 Implementation 3
H Faotura H H
o e e e e e e e e e o o e e 2 e e e +
t Subset of characters which § The ASCII character set.s |}
{ can occur In char/string ' H
! liters) H H
e S . b ——— - +
! The ordinal representetion ! The ASCII ordinalse H
{ of char values.,. H !
R — , - ~— ————————————— +
! Subsat of ra2al numbers 1 -4.,8¢1234 thru =-%.2e-1232 1
' 21lowed. 1 0 H
H Y 44Be~1234 thru 5,221232 H
o e e o o e ot e e st s o R - —
! Value of maxint. 1 9223272036854775807 H
o o e e e e o o e e e e e e e s e s e B R L e e s -———————
{ Number of characters for ! 6y [E+dddd or E=~ddddl. H
} exponent fiald on output. | H
o e o o e e o e s o e - - —— +
{ Symbol denoting exponent ! '£' upper cesn. H
' on output ('=2y or ftEV) H '
o o e e et e e e o prmm——————————— ———t
! Cese for Boolzan values on ! Upper casesy [TRUE or H
! output. } FALSFE) H
o e o e e e e ————— R e +
' Default valuas fTor totsl ' Integor: 20 :
! width on Integers 3oolean | Booleant 5 H
! #znd rez2l output, ! Resl t 22 (epplieps only |

Contro! Date Privete
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30 FEATURE DESCRIPTIDN
3.2¢72e1 Implementetion Defined Featuras

S T e O - D S N - S - - - - - o 2wy o

- - o e o —— —

Point of actuetl sction and
checkling of assartions on
I/0 routines.

Effect of pape on textfile.

Effect of reset/rewrite to
predefined Tiles INPUT sand
OUTPUT,.

e e S e e W RN e P S S G W s BN N WE WS R W e v T uw we em o e

Binding of flle type
prooram parameters,

SR M W NI mu W M AW AW N e

e e HE i e N e me

S e SN e D NS LS S EE Be L e B I B G S AN R ne P CS GE we e P we

T N SR S O e we = e

- S® we WP NS G wm

e e e

D A A A G T W S S B URP M D D TS S G W R A

to floztineg point)
Pre—assertions will be
checked prior %tc gxecution
of the code necessary to
perform the spscified 1/0,
Post=assertions will he
true o2fter the code
neecessary to perform the
speciflied I/0 action has
heen axecuted.
pegel{f) is equivelent to?
wrlteln{(f)s
nrite(fy11);
Reset en INPUT bhas the
zPfact deseribed In both
stendards section 5464542
except that after reset on
Intergctive Fllesy the
file buffar varieble will
not contsin tha first
character from the
interzcetive fila.
Rewrite on OUTPUT has no
ree]l effecty Vlz2zaving the

Bound at run time to
externza! fitess Externsal
file n2mes pressant on the
gxecution (loo) statement
sre rssoclatad with the
corresponding progranm
perometer op the progrem
statement. I¥ no such
eragument exists on the lgo
statements the fllas will
be referenced as nemed on
the program statemant,
o0 ‘

program xXxx{output); eee
lgopstuf?f

would assocliate the file
STUFF with evary snccess

Control Dstae Privete
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£ DESCRIPTINN
plezpentation Dafined Faaturszs

H t to OUTPUT in oroogram XxXe.
O o ———————

3¢2¢2+2 Ipplomentation Deapendani Egatures

Implerantation dependent fentures may differ between
and need npot be defined by anvy given processor.
implamentetion dapendent features of Pescal and the

October 1985

. S D U D VO LD D O, AR ks A R U SRS T S SN D WL S S B e WSS T B S SIS A W WD O S IS A SIS NS G TS G IR WD N8 DI S SN

-

implementetion:

+ ——— —— - o i e e o o o e e e e
t Implementation Dependent | Pasczl 180 Impiementeation

H Fasture H

+ - - ———————————— pm—————— - +
t Order of e2vyaluation of ! Left to right.

! Indax expressions. H

pmm—————— e e f——— - - +
! Order of evaluestion of sat | Left to right.

! member desianators. : :

e e e o s i e o - - —— - +
! Drder nof svaluation of t Left to rinhts complete

y operands of dyadlic i evaluation,

! oparators. H '

4o o o e e e e ——————————— +- —_— ——— - - -+

rdar of 2vatustion,

[}

]

t access 2nd bindling of

! actusl parumeters to

y functions snd procedures.

4 = e o e R —— - o o o o PR —
'y For 2ssionmant stetemantse
! ordar of: eavaluzte accass

{ of variables, evaluate

} axpression. ’

4 - o o o e e e -

Effect of inspecting e
textflle to which page hsas
buen #pplied

- e W m- =

Binding of non~=file type
program parameters.,

- B WS WE mas WG W W
G ww G d W S LD e BD B NS e P - SN WD W we o vm we mwwe

Order of evaluzation: left
to righte Access Is from
the stack. Binding is nt
runtime, :

Evatuate expressionsy then
eveljuste verleble esccess.

The chsargcter 71" will
appeer in the first column
of the 1ine to which the
procadure page hgs been
applled,

1
)
'
'
]
'
1
H
]
'
]
'
]
'
]
'
'
'
[
L
[
'
3
’
]
'

4+
1
'

1
1
1
’

+
]
s
]
L]
[
1
1
’

Bound at run time. Actunl
parameters must be SCL
valuese Type of formsal
parameters are restricted
to integers Boolesan and
string., Formal orogram
paraneters will be treestad
in tha proarem as alobel

CB S e . L on ww

Control Data Private

processors
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Pasenl

180



3-25%

22 fOctober 1985

Pascal 180 External RPeference Spacification

T S T e K D W A AU P S Y S S NI N S O U i D S S T D T WD GO A D O G WD G N W Y W WD G U S T Qs G S > s D D S U VD T D WD s Y D T

3,0 FEATUFE DESCRIPTION
3e2¢e2e2 Implamentntion Dapandent Faatures
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varizbles. Missina actusal
perameters witl! result iIn
no infitialization of the
corresponding program
paramsters The formal
parameters are treated in
an anelopous manner to
valua paramaters of 2
procedure or function,

B s e e S e B W wes

o R e de ew e wE e ww e
i S S0 Bw e Cs e e em e

3.2.3 ERRORS NOT DETECTED

The IS0 Stendard dafines 2on error %o be 2 violation of the
standsrd {typlically requiring execution of the program to detect)
whizsh the processor is not reauired to datects Conformence to the
standard doessy however, require a documentnd list of errors not
datecteds This list witl be found Iin section 5.6G.

3e2¢4 DIFFERENCES FROM THE PREDECESSOR PRODUCT

Following Is o tist of axtensions avzilable in the predecessor

product (170 Pascal) which are not present in Pascsa!l 180y wuith
Justificetions:

3e2+4.1 Compilar Directives

Complier directives {preames) will not b2 supported ot first
ralnnse,. It is not ¢clegr st this juncture wkat svbset of the
predecessor product!s directives should be implementedy tine
constrezints dictste not Implemanting the 2xtensicn at this time,
and  Lhe ANSI committee is currently producine an extension
proposal covering such diractives, snd Pasczl 180 should probebly
follow the syntax of the proposed new standard,

3:20402 Sgomapted Ells_Noarstiopns

The segmented file operations wil{ not be Implemented, as the type
of a2xtension doa2s not readily trensiate into something useful on
MOS/VE. The oredafined routines GETSEGs PUTSEG and EOS will not
ba Implementeds nor willl the extended form of REWRITEY (eeQe
REURITE(Fsn)).

3¢2¢443 Ivpa ALEA

Type ALFA wiil not be Implementeds The type Is machine dependent
{allows a string typs which is on2 Cvbter 17C vword), and would not
#llow programs to trensfor from 170 ond maintsin the meaning.

Control Date Privsate
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3,0 FEATURE DESCRIPTION
Be2ebe2 Other Predefinad Routines
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2.2.444 0Othar_2radefined_Routinas

The predefined funections EXPO and UNDEFINED nwitl not he
implemanted. EXPOD so2ems to have little use and UNDEFINED would
have such 1imited usefulness In the NOS/VE environment as to make
it virtueily worthless. The extended form of TRUNC, 1.4
TRUNC(AsHM) will not bz implementad.

3e2¢4¢5 EORTRAN and ZXIERN directliyes

The FORTRAN directive =#ill ‘not bhe implemented. The EXTERN
directive is reolaced hy the EXTERNAL directliveo.

2.2.4.6 VALUE Inltlallzallon Part

The velus initistization part differs In that structured variables
are inltiatized using structured constznts 3s defined in 3.2.1.8 &
This form is part of the ANSI gandicete extension library and is
iikely to become stendarde It provides ths same functionslity es
the predecessor extensions but the syntax is entirely dlffarent,

3.2¢5 PROCESSOR LIMITATIONS

Tha followino areg the known timitstions of Pescacals in sddition to
any limits Imposed by NNS/VE,

3.e245.1 ALLaYs

The maximum length sllowsd for an sarray wvsrisble s 268435456
bytes.

Z2e2e502 Spis

Tyne Set is timited to vpositive values of ordinzt typess with
ordingt rangz (..255 .

3e2eFe3 Jdentlfier_Lenath

This is not & true restrictionsy merely a csution. Use of
identifiers which are greater than 31 characters will result in 2
warnina diagnostice There mey ba Interface problems wlth such
ldontifierss oaspaclially should two such be spatled elike in the
first 21 charsctersse Attribute and reference listings only use
the first 21 <characterss thus similar spettings mey result in
epntries spelled the same (with diffsrent informztion). Dehug wiil
have trouble with identifiars spelled alike In the first 31
characterssy le.ces only one of such ldentifliers will be accessables
Tha system Interface limlits names to 31 chrrzseterss thus progranm

Contro!l Dete Privste
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3.0 FEATURE DESCRIPTION
3020503 Tdentifier Lenath
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parameter files and Yexternal®™ oprocedures/functions wlith names
longer than 31 characgtaers may ancounter problems.

3+2e%¢4 Source. lnpul
Th2 le2natk of sourca input lines is limited te 25% charactsers,.

3+.2+.545 Inktaractive_ Input

The length of interpctive 1Input 1ines s limited to 15¢
characters,

3.2.5.6 3%fclipo_Length

Thz length of 2 string expression Is timlted te 65535 characters.
3e24547 Nupbher_ of Ellz2s _0pzp

Th2 number of Tiles open by any task is limlted to 100. This Is 2
NOS/VE Jimitatione Should that Ilimit2tion c¢henges Pgscsl csan
support more open files.

3.3 INIEREACES

Usar  interface to Paseal 180 will he SIS conforming. Below fre
listzd the pnontreo! statament parameters sccepted hy Pascal:

Parameter Allas Description
INDPUT I Input fila,

I = <fjle>

This parameter specifieos the source
input file name to Pascal.

=3NULL wiil result in a Jjob tog
diagnostic ond terminastion of
compitaetion, :
Sinale specified value parameter.
Defaultt I=5INPUT

BIMARY B Binary Object Code ocutput file.

B = <flile>

Control Date Privete
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This parameter specifies the file to
contzin thz object code oroducad by
Pascel.

B=%NULL Indicates no object flile Is to
ba output.

Sinale specifled velua parameter,
Default: B=3LOCAL.LGO

LIST L Listing file,
L = {fifed
This parameter specifies the file to
which Pascal will write the source
{istingy diapnosticss obhject tlistings
statistics and reference/attributese.

L=3NULL results iIn no listinos output,

Sinole specified valur perometer,
Default: L=%$LIST

ERRIR : E Error file,
E = Lfile>
This perametar soecifies the file to
which Pascal will write the text of
di 2agnosticss of EL ltevel or higher.
Diagnostics are 2also written to the L
files i? present., If E ond L name the
sama filsy only one copy of the
dizonostic will be output,
F=3NULL resuilts in no error file.
Singlé specified value parametar.
Dafpuiltt E=3%ERRORS

ERRDP_LFVEL EL frror level.
EL = <ontion>

This parameter indicates the severlity
{avel of di2cnostlic vhich will be

Control Drto Private
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LIST_DPTIONS

NPTTHIZATION
LEVEL

LO

nL

outout by Pascal.

W wﬁrning fevel and higher diagnostics
are output.,

F  Fata! level dlazgnostics only are
output.,

Sinagle soeciflied volue psramster.
Default: EL=Y

Listing options,
L0 = <option list>

Tha optlons of this parameter specify
the Informsetion which is to rppoer on
the L fila. Multiple options may be
specified,

A Attributas. A list of the gttributes
of nach entity in the prooram,

) Object ftistings A listing of the
ohject progrosm with assemblor
mnemonics.

R Cross reference tistinge A listing
which shows definition and uses of
211 entities of the orocrem.

S Source listings Source tisting of
the proaream.

LO=NONE causes no listing options to bhe
selected, :

Multipie option peremetar,
Default: LO=S,

Ootimizatlion level,
0L = <option>
This parameter controls ths style of

code genersted by Pascal,
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DEBUG_AIDS

RUNTIME _CHECKXS

DA

RC

DEBUG Dhjeect code Is stylized to fecilitste
debuoaing. Instructions are erouped to
correspond to source statements.

Low Production quelity codes but not
highly optimizead.

Single specified value parameter.,
Default: OL=LDVW

Debugging nids option.
DA = <option list>

This parameter specifies tha debuo
options to be salarcteds Multiole
options may be selected,.

DT Debuo tables. Genereste tine
numbar and symbol! tables ns onrt of
the oblect code.

Muttiol2 option paramster.
Dafault: DA=NONE

Runtime checks code generation,
RC = <option list>

This perametar controls which runtime
chacks will be complled into the object
proarame Multiole options mey be
salacted,

F Files checkinge Selects checkino of
arrors invoiving fila varishles and
huffer verisbles,

N Polinter checkings Selects checkling
of misuse of pointar vericbles and
invalld usage o® naw and dispose
procadures.

e

Range checks, Selects rance checking
for subrangoe ond sat s2ssionments and
case varishles,

Control Date Privsate
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ERROR_LEVEL
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S Subseript checks. Salects array
subsecriot bound checkina,

RC =ALL caussas sclection of sil checks.

Multiple value speciflied parameter,
Da®aylts RC=NONE

Standerds diaagnostics.
SD = {lavely, standerd)

This parameter specifies whether use of
non-standard extensions In a orogram
2r2 to be dliegnoseds The first cption
deflines the arror level to hg assumead
hy such diagnostics end the second
optlion determines which of thke two
standards is to eoply.

Lavel:

W Standard errors result in warning
ATTOrSe

F Standard errors result in fatal
Brrors.,

Standard:
ANSI The ANSI standsasrd Is the bgsise
Isn The IS0O standard Is the baslise

SD = NONE c¢euszs standards errors not
to be dirgnosed. .

SD = F {or ¥) causes the ISO standard
to be the besis.

Multiple specifled value porameter.
Dafaultt: SD=NONE

Tarminstion errcr lavel,
TEL = <optlon>
This parsmeter indicates the severlty
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level of diagnostic which will ceuse
Pascnl to raturn an ebnormgt STATUS.

W Werning level and higher dingnostics
cause abnormal STATUS.

F Foatael level diagnostics only g¢ause
abnormal STATUS.

Single specified value parameter,
Dafaults TEL=F

STATUS Nona Status varigble.
STATUS = <status=variabled

This psrameter specifles the nome of
the SCL status vzriable to be set by
Pascal to Indicate the occurrence of
arror conditions.

Sinale spacified valus parameter.,

Default: No status itnformation Is
returnad.

3.4 ABORIS_AND _RECOVERY
30%0) COMPILE TIME
Detection of 2rrors of EL or shove (see section 2.2) +will result

in setting the STATUS variasblae Actlon tasken st thet voint is a2
usar responsibititye.

- 3+442 RUN TIME

Detoction of an error st run time will result in the output of =a
dizgnostic messages ralsing of an exception conditieon and
tarwminetion of executions If DEBUG or an asbort-file is in forcey
the user wWill heave thet facllity svsilsble.

3.5 RERENRUANCE
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3.0 FEATURE DESCRIPTION
3e5.1 REAUIREMENTS
3+5.1 REQUIREMENTS

Performance speciflcations are provided In the Pascal 180 Deslgn
Requirsments Lreferance 61. :

A.5¢2 PERFORMANCE TUNING
tJsars will get the best performance by selecting the options

OL=L0OVW, DA=NONE and RC=NONE. These =2re currently the default
szttings for Pascsal.
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4.0 PRODUCT-LEVEL DESCRIPTION
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4.0 2RODUCT=LEVEL_DESCRIRIION

Pracédure and functlon calis In Pascal 180 =2re impiemented 1In
accordsence with the SIS, section 5.2.8.

NOTE: Ssction 5.2.8 does not currently refiect the situatation es
pertains to Pascals This iIs the subject of DAP S49560,
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Se1 CATASIROPHIC DIAGNOSIICS (COMPILE_ILME)

Pescel 180 will provida the following c¢atsstrophic compite time
disgnostics. Taxts are listgd belowe Thase dinrnostics will he
sutput to the source listing (as well es the error file) following
tha source 1line which vcontained the  error. Format of the
dingncstics will be as follows:

CATASTR. *ERROR*  {solumn number} {PA diag#)  text

592021 Nsgture or severlty of syntax srrori(s) prevents sementle
anzlysis. : :

5.2 EATAL_DIAGNOSTICS (COMPILE_TIME)

Pezsesl  18C will provide the following fatal compile time
diagnosticse. Texts arg listed belowse Thase dingnostics will be
produced In the same manner as the catastrophic dlagnostics and
wil} heve the following format:

FATAL *ERROR* {z2olumn numbarl} (PA dizg#)  text

58005¢ The CASE constant {sign} {constant}) doss not metch the CASE
constants in the varliant record.

59004351 The CASE constant {constent} does not metchk the CASE
constants In the variant record,

5900%2 Long form of {orocedure ldentifier} can only be used
with pointers to veriant records end dynamic stringse.

90053 Long form of {procedurs identifier} can only be used with
polnters to varlant records,

56554 RBullt-In procedurs2 {procedure identifier} called in a
functional contaxt.

560055 Buitt~in function {function identifier} c¢sn only be called
In expressions.

590056 Bullt=-in {functlion idantiflar} expects {numbar} zrouments
but has hesn called with {numberl},

560057 Bullt=In {rrocedure identifier} does nnt accept
arquments of the Torm 'expriexpr! or vexpriexpriexor?,

5946058  ABS built-in function can be applied only to integers or
realse

5¢0056 Math bullt=in functlon {function identifier} nccepts only
REAL snd INTEGER arouments.,

%9306C The argumant of CARD must be a set.

560661 CHR bulit—=in function can be avppllied only to INTEGER

Control D=ate Priﬁate
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5.2 FATAL DIAGNDSTICS (COMPILE TIME)

5906C62

5900632
BCDL &Y

59C0&5
590066
580067
590068
599069

59G0G7C
560071

590072
590072

590074

-390C?§
395076
599077
560078
590079
590080
560081
562C82
590033

590084
506085

590086
590G87

590088
590089
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arguments,

String sroument to {functlion identiflier} of lenath {numberd}
is invalid. String must ba of lsnoth 8 or arester.,

The argument of {function identlfler} must be 3 stringe.
Procedure {prossdure jdentifier} must have st lesgst

on2 aroument.

First argument to procedure {procedure identifier} must
be of type POINTER,

Pradefined file INPUT was not declered z2s & progrenm
paranater.,

Argument to EOF or ENLN must be 2 flle,

EOLN functinan can only be appliad to files of type TEXT.
The functions EOF end EOLN esnnot have more than one
araument.

Argumant of {procadure identifiear} must be & flle,
Argument number Lnumber} to INDEX functlion must he of
typa STRING or CHAR.,

LENGTH and MAXLENGTH functions. can only be applied to
STRING arguments. '

String langth must ba specified when zlleceting o
dynamic string,

Strinn size of {number} is invalid when elloeating &
dynamic string., String size must be In the renge

of 1 to 65535,

Size argument for dynamlc string 2tlocation must be

cf type INTEGER. :
Dynamic string allocation roauires one size aroument

but {number} were fTound.

DD bhuilt=in function csn he apolied only to INTEGER
sroumrents.

ORD huilt=In Tunction can he applied only to ordinal
arguments.,

The first argumant of PACK must he on unpackad array.
Tha third srgumant of PACK must b2 2 paecked arrav.

The second argument of PACK must be of 2an ordinal type that
is compatible with the index type of the first aroument.
The arresy arqgumonts of PACK must hzve the same component
type.

Predefinaed file OUTPUT was not declarad as =2 progranm
pagramnater.,

Aragument to PAGE must ba 5 file.

The procedure PAGE can only be applied te files of type
TEXTe '

The procedure PAGE cannot have more than one sroument.
PRED bhuilt-in funetion can be epplisd only to ordinal
arguments.,

Argument of REWRITE must hae 5 flile.

ROUMD built-in Function c2n be applied only to REAL

Control Data Pr]vate
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530090
560091
590092
590092
590005
520006
5900697
590098

500097
2901006

590101
500102
590103
590104
590105
590106
590167
590108
590109
500110
590111
590112

560113

590114
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arpguments.

SOR bullt=in function can be spplied only to REAL or
INTEGER arguments.s:

SUCC bulilt-in Pfunction cen be spplizd only to ordinsal
arouments,

SUBSTR function requliras elther 2 or 3 arouments but
fnumbar} wWere found.

Subtstring start position of {number?} Is invaiid. The

start position must te >= 1.

String size aroument to SUBSTR function must he of type
INTEGER.

Stert position arpgument to SUBSTR function must be of type
INTEGER.

Substring langth of {number} 1s Invsiids Substring length
must be >= 0.

Substring lenoth can only bz G or 1 for =2n srgument of
type CHAR. ' ‘
Substring withk start position ¢of {number} 2nd length of
{numbar)} exceeds the langth of the string.

First srgument to SUBSTR must be of type STRING or CHAR.
TRUNC bujlt—-in Tunction cesn he = Plicd only to REAL
arquments.,

Fits was not seoacifled and predefined #!la {file
identifier} wes not declared as a program parameter.

The procadures READ and WRITE must hsve 2t least one non
file parameter.

The proceduras READLN and WRITELN e¢on oniy be applled to
textflles,

The second argumsnt of UNPACK must ba sn unpacked arreay.
The first srgumant of UNPACK must bz a packed arreay.

The third argumant of UNPACK must be of an ordinal type
that Is competibl~ with the indax tvpe of the second
arqgument.

The asrray arguments of UNPACK must hgve the same component
type.

An activa FOR control varlieble cannot be reed into.

Bound idantifier {identifier} c¢annot he reerd Into.
Argument number {number} to READ Is not assignment
compatible with th2a comoonent type of the file variable.
Aroument number {number} to WRITE is not assignment
comnatibla with the compongnt type of the File verisble.
The maximum number of format specifications Is 2 «- found
{number} format speciflcatlons.

Argument number {number} is not sn scceptable type for
textfile outpute Valid types are INTEGERs REAL, BOOLEAN,
CHAR and STRING, :

Aroument number {number} is not an acceotebte type for
textfilz inout. Vzlid typas 2re INTEGERs REAL end CHAR,.
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530115
590116
590117
59017¢C
590171
590172
599173
590174
590173
580176

590177
290178

594179
590185
90181

5910182
5990183

590184
590185

590187

5501882
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TotzlWidth formet specifier must be of type INTEGER.
FracDiglts format specifier must be of tvpe INTEGER,
TotalWidthiFraecDiaits Tormat can only be used with type
REAL.

AlY conformant array actual parameters In a sectlon must
he of tha seme type,

All variable string actusl pzrameters in 2 saction must
he of the seme typne.

It is invatlid to use PROGRAM name {ldentiflier} as »
procaedure or function.

The identifier {identifier} has heen ussd iIn 2 procedure
or function cally but Is unknown in the current scope,
Tha identifier {identifiar} has heaen usad In 2 procedure
or function cells, btut is nelther.

Procedure {procedurr identifier} was caliad In 2
functional context.

{identifier} is a funaotlion 2and cen only be called in
axprassions. '

For procedure or function {identifler}s the number of
actual parametorsy {numberl}sy doss not mateh the number of

formz! parametarsy {numberl}.

raremeter numbar {numberl}: the parameters of

{procedure identifier} cannot be ?expriexpr?! or
Yexprioxoriaxpr', _

Porsmeter number {numbarl}: an gctuel paresmeter cennot be ¢
conformant array for a value formal parameter,

Parameter number {numbarl}: sctual parameter not of seme
type as VAR Formal parameter.

The function {function ldentifier} was naver nassigned s
return value.

A conforment erray's index must te of some ordinal type.
The componsnt of 2 pecked conformant arrey c¢annot be
anothar conformant arrav.

Function result tvpe must be simple or rolnter type.

The Indefinite strinn type c2n only be used 8s a

veriable pargmetar not a value pearameter.

TYPE {identifizar} cennot he used as 2 vslue parameter.
Value parameters cannot be flles or structured types which
contaln filas.,

Identifiar {idantifier} is not a fege!l directive. The
options are FORWARD and EXTERNAL. _
Procedure or functlon {ldentifler} rescotves a FORWARD
directlivay but contalns 2 parsmeter list or 2 return type.
The declaration closgst—contsining the FORWARD directive
is at tine {line number?’.

Procedure or function {ideantifier} resolves o FNRWARD
directivaes but does not include the required block., The
declrration closest-containing the FORWARD directive

Control Dete Private
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590190
560191
590192
560193
590194

590165
500196

290197
590108
594199
5902¢0
590201
5842G2
5992212
590213
590214
560215
580216
590217
590218
590219
590220
5902721
590222
590223

590224
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is st tinz {line numbher?,. '
Function {function identifler} Is required to have a
return tyne,

{identifizr} has an unacceptabls types; 2 proaram paremeter
must be a BOOLEAN, an INTEGER», & STRING» or a FILE.
Program parameter {ldentiflier} has not been declared ns s
variehle.

Only an array or 2 string varisable c¢&n he passed to 2
conforment array parameter,

Formsl and 2ctual arrey perameters heve incompatible
index types.

Packing of the 2ctuasl and forme!l peremeter do not match,
Formal and actual array perometers must have the same
component type. : v

Onty & variasble string may be the sctuzl argument teo
formal parameter of the indefinite string type.

The psrameter tist for sctusl paramater {numbar} does not
metch tha pagrometer list of the formal parasmeter.

The sctual ezroum2nt for a procedure porsmeter cennot

be a function,

Return types don't matech for actuel snd formal function
paramaters.

Undeelared identifier {idantiflier} is used 25 actual
parameter.

Iltegel =zctunl sraument for procedure or function formsli
peramater.

The identifisr {identifiar} iIs unknown in the current
scopes

Non=constant idantifler {lIdentifinrr} usa2d In constant
definition.

The constent declaration of {idantifiar} contains 3 signed

STRINGy which is illegal.

The constant daclarction of {identifier} contains £ siogned

CHAR» which is jlleasl.

The nconstant declaratlion of {identifler} contalns 2 signed

BNOLEANs which is 1llegal.

The constant declaretion of {identifiar} contains a signed

apumereted constanty which Is illeaal. :
The INTEGER constant {number} Is greater than MAXINT
{9223372036854775807)

The REAL constant {real string} is out of rsnge.
REAL constant used where an ordinal is required,
String constant usad where an ordinel Is requirad,.
REAL constant ldentifier {identifler} used where 2n
ordinatl is racuired.

String constant identifier {identifler} used where an
ordinal Is required. ‘
Non-constzant idaentifier Lidentifier} used where an
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590225
560226
590227
560228
580229
590230
5902136
590237
590238

590239
594240

590241
590242
590242
590244
590245
590246
500247
590248

595249
590250

590251
590252
560253
500254
590255
590256
590265
QL2266

580267
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ordinal constant is raquired.

Ordinnsl constents other than trosn of typs INTEGER

cannot be signed,

{identiflier} must he type identifier.,

{identifier} must be a set type identifier.

{identifier} must be a set or record tvpe ldentifier,
Lldentiflier) must be an array type Jdentifier.
fidentifier)} must be 2 record typs identlfier,

The CASE constant {constﬂnt}‘Is not in the renoe of the
selector typeo

The type of the CASE constant is not compstible with the
type of the selactor. ,
Connot duplicate CASE constant values? the offending CASE
constant Is {identifier}.

CASE constents excaed cardinality of seleactor type.

CASE constants do not =xhaust Sﬂlertor tvoe snd there Is
no OTHERWISE.,

Ap array's indax nust be of sorm2 ordingsl type.

The array has too many elemants.,

CASE selactor must be of an ordinal typ=,

The type {identifier} has been used In Its ouwn definiticn,
Th2 identifier {identifier} hos been used es a typeas

but Is unknown Is the current scope.

The identifier {identifier} has been used ps 8 types

but Is not 2 type,

Tha component tveps of a fila mey not be another flile or ¢
structured type with £ component of type file.

Tha lower and upper bounds of a range must be of

the same type.

Tha bounds of n subrence must te of some ordinsl types

A subkrgnas's lower bound must he less thsn or e2aquet to its
upper bound,

Tha base type of o set must ke on ordinsl type. v
The huase typz for s set of inteqgers must be within Q..255.
The schemn identifer in 2 veisble string declarstion muct
be the required ldentifier STRING.

The maximur lenath of s varisble strina must be of type
INTEGER.

The maximum lenath of a variable string must be greater
then or aausl to 1.

The maximum lenath of a veriabie string must be lass then
or eounl to 45535,

{identifler} which is an entire structured operand is
incompatable with operster {operator symboll.

The left operand Is incompatlible with operestor

{operator symboll. .

Tke right operand ts Incompatible with oparsator

{oparator svmboll,
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592268
590269

59027C
590271
590272
590273
590274
590275
590276
560277
590278
560279
590280
590281
560282
590283
590284
590285
590286
590287
590288
596289
590290
560291
590292
566293
59294

5ON2es

590296

Operator {operator symbol}‘is‘not dafinaed for the opersand.

The rioht oparand which Is of type {identifier} Is

" incompatibla with operator {operator symbeoll,

The 12§t oparand which is of type {identifier} iIs
incompatible with operaetor {oparater symbolld,

The operands with types {identiflier} and {identifier} are
incompatibla with foperator symboll.

Operotor IMt tha ordinal type of tha left opersand is not
compatiblz with the basa tvype of the right operand,

The ordinal operands are incompatiblie with operator
{operator symboil}.

The pointer operands must be of the same type for cparstor
{operator symholl}.

The set operands must have compatible bnse types for
opaerator {operator symboll}.

The sat operends must both be packed or unpacked for
operator {operator symboll.

Length of concatensted string Is {nurher} but the

mzximum string length alloved is 65535,

Constant axpressicen out of renve.

Constant subscrinst out of range.

Substring index must ba >= 1.

Lower substring indexy {number} must be less thsn or
aqusl to upper substrine index which is {numberl,

Upper substring iIndexs {number} must be less than or
sgusl to meximum lenagth of the string whichk is {number}.
Thz constant value NIL cannot he signed.

String constants cannot be slioned,.

Tdentiflar {ldentifier} is unknown In the current scope.
Ordinal constants cannot be signed,

Identifier {identifier} is not a strinng constent.

The identifier {identifier} is not 2 constant,

Elements of a set of INTEGER must ba In the range 0ee¢255.
{number} is out of this ranqe.

The elements o0f 2 set constructor must all be of the seme
ordinal type.

The elements of a set constructor must of some ordinsal
typa.

Expraession componants must bhe constentss veriablesy or
function ¢allse.e Identifier {ldentifier} is none of these.
An actlve FOR control varizbte c2annot te egssigned to or
passed 25 ¢ VAR parameter.

Bound identifier {identifior} cannot ba esssioned to or
passed as a VAR parameter. :

Progedure {procedura jdentifier} cannot be the terget of

an essignment. v

Trizd to assign to furction {function idantifier} outside
of the Ffunctlion, ‘

Control Dste Privete
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5.2 FATAL DIAGNDSTICS (COMPILE TIHE)

90297 Non=varlable {lidentifler) used as 2 varlehle access.,

590298 The dareference operastory ®s can only be aspplied to
pointers and files.

590299 Field qualification applied to a non—-record,

5003006 Cannot pass 2 fleld of 2 packed record os £ VAR pﬁremnter.

590341 Field name {identifier} Is not a field of the surrent
record.

5¢0202 Cannot pass tag field {identifier} as # VAR parsameter.

5602¢2 Substring index must be of type integer.

5390304 Substring notation ¢2n onily be applied to 2 flxed or
-variable length string.

59(330% A substring cannot bz vassed ss ¢ VAR perrametor.

590306 0Only arrays or strings can be subscripted.

5903067 Csannot pass an elemant of a preked arrey ss a VAR
paramater,

530308 STRING indax must bhe of typs INTEGER.

2942309 An arrsy subscript must be of some ordinal types

590210 The subscript type Is not compatible with the array
indax tyoe,

590311 Variashle sccess required.s Expressions #zre not atlowed in
this context.

590336 Multiple definition of {identifier}s the current
definition rapliacas the one st line {tine numbard}.

590337 J{identitier} hss 2 use in this scope before Its

~deflnition, _

530248 Line lenath sxceaded 255 characters, line ignored.

580358 Target arrzy typa is not comeatible with velue type,

590359 Tzrget ordinal typs is not compatible with values type,.

590360 Target POINTER type is not compatible with value type,

590361 Targat REAL typ2 is not compstibie with velues type.

590362 Terget RECORD type is not assignment compatible with the

: valuzt's type.

590363 Taroet string lenoth of {identifliar) is less than source
strina lanoth of {identifiearl}.,

EgD264 Toarget string typs not compatible with value type.

5003265 Base of target set type Is not compatible with base of
velua set type,

560266 Targst set tvype is not compatible with value type.

590367 Terget identifier is not valid for assiaonment.

590368 Flles or structured types with file components cannot be
used in assionment statements or £s value peremeters.

590369 The FORWARD dirsctive for procedure or function
{idantifier} is not resolvad in the current scope.

590370 The fabel {number} must apvoear on a statement In the
currant bleck,

£E90371 The =s2lements of a sat constructor must be of the same’
ardinal type ps the bfsa type of the set veriables

590372 The sat element with ordingl vstue {nurbarl} Is outside

Control Date Privsete
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596374
590375

590376
590377

5602373
590379
590380
590381
590382
296283
560284
590385
590386
560387
560388
590389
590390

5943291
590392

590393
590394

590396
560397

560308
£90399

5904C0

590401

the set range.

A set verighle can only be lnitiuilzad by & constent set
constructor or a set constent.

VYarlable can only be Initialized wlth constantss

constant sat constructors and the word symbol NIL.

The vaiue {numbar} is outside tha dectiared rance of the
variasble {identifierl},

The ordinal variable is not compatible with the value type,
POINTER variables can only be Initialized with the value
NIL.

A REAL variabte can only he Initiatlzed by a constant REAL
or sonstant INTEGER. o :

A string verieshle cennot bz Initialized by o string
constant of grentar lenath,.

A string varlable can only be Initialized by a constant
string valua,

Set essignment is invelids both operands must be pgcked or
unpzackead,.

The FOR contrel varishle, initial velue, and finsl velue
must ha of compatible ordinasl types.

The FOR contro! varisble {ldentifier} must be declgred

in the current block.

The FOR control variazhle {identifier} must not he the
contro! varlabla of 2 contelining FOR statement.

The FOR control variebls {identifizr} must not be ¢ formal
parameter,

The FOR control variable {identiflier} Is thregatened by =
statament in 2 orocadura at the same leval,

The FOR control variable {identifler} is upknown In the
currant scop=a,

Non=veriabte {idantifiar} used as ¢ FOR control varisble.
Taraet 1aba! {number} of GOTO wes not declarsad,

The itabel fnumber?} is not accessible from this GOTO
stotement.

The exprassion in an IF statement must be of type BOOLEAN,
{identifier} Is a formal parameter and cannot be
initialized,

The variable {identificr} has slresdy besen initizlized.,
inly varalbtes of type BGOLFANs INTEGER, REALs PDINTER,
SET» NRDINAL and STRING can be initialized.

Onty voariebles e¢an be inltiatizads {ldentifier} Is not =
varisble.

Only entire variables can be Iinltialized,

The 1abel {number} iIs not in the renoe C..9999,

Label {number} wss not declered in the current bhlock.
Labal {number} hns alreedy been used on 1ine {identifierl,
Label {number} is not accessible to previocus GDTD(S) that
rafargneced (t.
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590402 The exprassion In sn UNTIL must be of type BOOLEAN.

5390402 CASE constent is not compstible with the CASE index
expression.

59040% Thz CASE index 2xprassion must be of sor2 ordinn] type.

59040¢&6 The expression in 2 WHILE statement must be of type
300LEAN.

590407 Non=record used In a WITH list.

590408 The sroument of CARD must be a set.

5905G0  Syntex error, {text describing the arror.’}

590501 Unexpected characters

590502 Unexpacted end=of-line. Strinc delimeter missing.

590503 Unexpactad end-of-Tile. Strinn delimeter missing.

590504 Syntex error., Unaxpected end-of-file.

Se3 WARNING DIAGNASTICS (COMPILE_TIME)

Pgseal 180 will provide the following warning compile time
diagnosticss Texts »re listed belowe Thansa will be produced in

tha same msnnar as the other compile time diagnosties =end will
hsvze the Tollowing formst:

UARNING *ERRORX fcolumn number} (PA dico#) text

590238 Identifiaer {identifier} is longar then 31 characters. May
- cause interface problems.
590404 The CASE constant {econstant} is not in the ranoe of the
cese-indax. :

Se4 ITANDARDS DIAGMOSILCS LCOHPILE_TIMEL

Standsrds dizgnostics are selactable by control statement option.
Thasa vill be producaed in the same mannper as the other complle
time disagnostics and will hsve the following Tormet:

{lavel} {column number} {PA diag#) ¥{stenderd}* text

564979 {ANSIs1IS50}: Array constant is non-standerd,

59498¢ {ANSI/ISD)}: Record constant is non=-standard.

594981 {ANSI/ZISO}: Set constant is non-stendard,

524982 {ANSI/ISD3}: Range In case constant list Is non=standard.

594983 {ANSI/ISN}: Substring notation Is non-standerd.

594984 {ANSI/ZIS0}: Use of dynamic strinas is non-standard.

504985 {ANSI/IS0X: Use of variabla string type is non=standard,.

594986 {ANST/1S0Y: Use of Tixed lenath string with upoer. bound of
1 is non-standnrd,.

394987 TANSIZISNY}: Preodafined identifier {identifier} is

Contro!l Dotg Privetae
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non-standard, ‘ ‘
594988 {ANMSTI/ISOY: Input of string type from a textfile is
_ non-standard,.
594989 {ANSI}: Conformant—arrgy psrameters are non-stendard.
56494 [ANSIZISD}: Use of the null string is non-standard,.
564901 {ANSI/ISO}: OTHERWISE is non=-stendard.
594992 {ANSI/ISO): Use of concotanation operator Is non-stenderd,.
594993 [ANSI/ISO}: Comperison of STRING asnd CHAR is non-standerd,.
594994 {ANSTI/ISN}: Comparison of unequal size strings is
" non=-standard,
594995 {ANSI/ZISN}: Asslianment of STRIMG and CHAR is non—-standsrd.
564006 L{ANSI/ISN}: Assliaonment of unequal size strings Is
non=standard,
594997 {AMSIZISD}: Duvplicetion of declaration section Is
non-standard, _
594998 {ANSI/ISO0}: Relaxed order of declarations Is non=-standard,
594999 {ANSI/ISN}: The VALUE initiatization pert is non-standerd.

Ze5 INIERNAL_ERROR_DLAGNOSTICS _(COMPILE_TIMEL

Internetl errors ars Iindlcetions of a compitar failurey, and should
ke raported as problamsy using the procedures for the site where
noteds The dlagnostics will be produced in the sare monner as the
other compile time dizansotics end will have the fcliovwing format?

CATASTR. *ERROR* {column number} (PA diag#) taxt

592000 Internal a2rrore. Xref_context_index < 1.

592001 Internal arror. Xref_contaxt_Iindex > 100.

592002 Internz!l error. BIFS?: unimplemented built_in function
or procedure ~ {identlifiarl}.

5924003 Intarnzl error. Evaluate_integer_constant: Bad integer
constent {constantl},

592004 Internal errore Svejuate_reel_constentt bhed constant
{constznt}.

$92C¢0% Internal errore Mep_type_defirition: unkneown node name
for type definition,

562006 Interns! error. SPAN: type not bocolezn, char, Integer,
or ordinatl,

362007 Intarnsl errors There are net enough Inserts for message.
502006 Internsil errore There ere tco many lInserts for message.
592009 Internal 2rror. Insert_ordinal_ynluet tte type wes not san

: ordingl type.
562010 Intern2! error. 1Insert_ordinal_vealuet the value Is not in
the range of tha type. »
592011 Internz2! error. Insert_string: too many inserts.
£92¢12 Intarnal errore EXPR? unaexptcted type action.
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592312 Internel error. EXPR: unexpected code action,s

5920314 Interns! errore. Code_range_check: non_ordinal typs usede.

592015 Internel error. Codz_subscript_check?! non_ordinel type
used. _

592016 Internsl errore. Primaryt not prepared to core with
node. Nodae nema = {numberl, '

592417 Internal arror. Stuck_besa_sddr? asked for lexical
laval is areater than current lexlical level.

592038 Intarnal arrore Creesto_debug_st_entryt unexpected DT
antry kind, .

592(:19 Intarnal eorrore HepFinnlude_Tile!r TWS bhas triec to do en
include file. .

592G20 Intarnsal arror., Hepiprocess_a_tree? should not be called
Tor Pascal,

592022 Internsl! srrore. Process_statement: unknoxn statement
type, _ :

592422 Internzl errore. Get_Tite_name cellad with idantifler <3
verisble or fisld,

592024 1Internal error. Get_flle_name called with wrong nodee.

592025 1Internal 2rror., No spsace for tshle slilocstions Toble name
is {identifier}., '

S¢f6 JOB.LOG.KESSAGES_(LCOURILE_IINE)

Pasced 180 wmill provids the following diagnostins to the job log.
Taxts zazre listed belowe These dlagnostics are unnumbered and wil|
e outeut to the Jjob 102 only.

Messnage Texts

el JRNING== Conflict use of parameter DEBUG_AIDS, optlons before
NONE fignored.

—=WARNING-~ Conflict use of prrameter LIST_OPTIONSs options before
NONE lgnored,

- ARNING== Conflict use of paremater RUNTIME_CHECKS, options
tefore NONE Innored.

57 JOR_SIATUS . MESSSAGES_LCOMBILE TINE)

Dieanostlic Numbers and Texts
{finformstion In brseckets is variahle}

5000062 Pascal detected {error—level} errorfs)s TEL =
Tarror-{eval} couses asbnormal termination.

290004  INPUT file is BNULLs no compiinrtion performad,.

590005 The FILE_CONTENTS attribute for the INPUT file must be
alther UNKNOWN or LEGIBLE.

590406 The FILE_ORGANIZATION sattribute for the INPUT Ffile must

Control Data Private
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5906011

590012

530016
590017

590018

590022
5900232
560024

he SEQUENTIAL. _

Tha FILE_STRUCTURE attribute for the INPUT flle be either
UNKNDOWN or DATA,.

The GLOBAL_ACCESS_MODE attribute for the INPUT file must
contain RFAD.

The FILE_CNMTENTS attribute for the BINARY fille must be
eitker UNKNQVN or NBJECT.

The FILE_ORGAMIZATION attribute for the BINARY file must
be SEQUENTIAL.

The FILE_STRUCTURE sattribute for the BINARY file be either
UNKNGWMN or DATA.

The GLOBAL_ACCESS_MAODE eattribute for tha DINARY file must
contaln MODIFY.

The FILE_CONTENTS sttribute for tha LIST ¥ile must he
pither UNKNOWN or LEGIBLE or LIST.

The FILE_ORGANIZATION attribute for the LIST flile must

ha SEQUENTIAL.

The FILE_STRUCTURE pttribute for thc LIST file be either
UNKNDOWN or DATA,

The GLOBAL_ACCESS_MODE attribute for the LIST flle must
contain MODIFY.

The FILE_CONTENTS attrihute for the ERROR file must he
either UNKNOWN or LEGIBLE or LIST,

The FILZ_ORGANIZATION attribute for the ERROR fite must
he SEQUENTIAL.

The FILE_STRUCTURE attribute for the ERROR file be elther
UMKNDOUWN or DATA. ‘

The CGLOBAL_ACCESS_HMODE sttribute for the ERRDR file must
contain MODIFY.

STANDARDS_DIAGNOSTICS first optlion must be ERROR_LEVEL or
NONE.

STANDARDS_DIAGNDSTICS second option must be ANSI or ISO.
STANDARDS_DNIAGNDSTICS aliowed only two optlonse

STANDARDS_DIAGNOSTICS option conflicts options other then
MONE ignored.

5.8 EATAL_DIAGHNOSTICS (RUN _TIME)

Disonostic Numbers and Texts
{information in bracknts is varieblel}

595006
595007

595008
595611

Solz2
595012

The value G Is not allowed ss the rioht operand to divide,
hAttemptad DISPOSE of a polinter variable with

en invalid valuas: {sddress}.,

Attempted DISPOSE of a NIL pointer.

Internal) Errert Cznnot sllocate PDT on stsck.

Internal Error: Cannot allocate File table.

Internal Errord Cannot 21locate wsa in

Contreol Date Private
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REWRITE for file {file},
5950414 Internal Errort Cannot ollocate wsa in RESET
- fFor file {fila}.
595318 ENF must be TRUE bafore PUT on file {filel.
52520 EOQOF must be true orior to use of PAGE on
fite {filed,
98022 EOF must be truz prior to use of WRITE or
WRITELN on file {filel}.
595024 FOLN sctivsted when EOF Is TRUE for file
{fil2)} at line {line numberl.
595026 Input of REAL numbar {number} from file {file}
~yielids {math libraryl} error., )
595027 File {file} is undefined prior to use of GET.
595¢G28 Fila {file} Is undefined prior to use of
PAGE, ‘
595029 Flle {flle} Is undefinaed prior to use of PUT,
59503¢ Fille {fils} is undafined prilior to use of
READ., .
595031 File ffile} Is undefined prior to use of
WRITE or WRITELN. :
595032 Flile mods must be GENERATION prilor to use of
PAGE on file {filel}.
595034 File mode must be GENERATIOM prlor to use of
. PUT on file {filel,
9503% Fils mode must be GENERATION prior to use of
WRITE or WRITELMN on filz {file}.
95037 Fite mode must bha INSPECTION prior to usz of
GET on file {fital, ‘
95038 File moda must be INSPECTION prior to use of
READ on flle {file},
5950329 Tha Freational Diglits velue nmust be oreeter than or
equel to 1. The value {number} is not sllowad,
505040 Free of unallocated block in DISPOSE.
595341 GET attomptad on filz2 {flle} when EOF Is
TRUE.
544 Input sttempted after end of file {filed}
using GET.
595046 Interns! error? {nsufficient spsce to
parform textfile cutput on file {filed}.
595047 The intager value {number} resd from file
{fi12} exceeds MAXINT. v
575049 Interzotive fila {file) must be & textfila,
95054 The valua "{text}? read from file {file} is
not a valid REAL number.,
£950%% Line ltanath must he <= 150 for Interzctive
fnput on File {filel},
595656 Intarnal errort Lover meroe error in DISPODSE.
57 More than 100 flles used,.

;Uﬂ
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595059 Psascal file {file} must have flle
oraaniza2tion of SEQUENTIAL. ,
95060 Posenl Tilz2 {fila) must heve record type of
VARTABLE,
295¢61 READ 2ttempted when EOF is TRUE on fite
{fi ’*?}o
595062 RESET attemptad on undefined file {filed,
595062 The value {integer} Is not allowed as the right
oparand of MOD at line {line number}. The value must
‘ha areeter than zero.
595067 The valus Y{text}! raead from file {file} is
not a valid slgnaed number.
595068 The TotalWidth velue must be orasater than or equel to 1.
The velue {number} is not allowed,.
595369 %ntﬁrnal Zrrort Unebie to allocete space for NEW varizble
n Heap.
595070 Intzrnel Error: Upper merne arror in DISPOSE.
595071 System condition detected: Arithmetic
' overflow at P raglster = faddressl,
595072 Systerm condition detactodt Exponent overflow
a8t P registar = {sddressd}..
95074 Svystenm condition detected: Exponent
under flow at P reglister = {addressl.
£95075 Systaem conditlion detectedt Fleostine point
indefinite at P register = {sddressl}.
595076 System condition detectedt Invalld RDP data
2t P register = {a2ddress}.
595477 Attemptad output of REAL number to file
{file} yiclds {math tibrary} error.
595078 Attempted output of INTEGER number to flle
{f112} vields {math {ibrery} error.
595079 Size of binery input item must be <= 2%%3] -
1 bytesy currant size Is {numter}.
595080 Internal frrer? Error In math llbrary
routine MLPIMOVE_BYTES: {math library errorl}.
595081 PRESET on file {file} failed hecsuse EOF occurrad hefore
buffer varjable filled.
595082 Size of blinary output Jtem must he <= 2%*%3]1 -
1 hytesy current size is {numberl.
9508% Proarsm terminatad by calling HALT.
9508& Internai Errort Cannot find stack frame for
tercet label of GOTO statement.,
595087 Flte buffer varirble is undsfined for file
’ {fi‘E}n
505088 File buffer vartabls for file {file} is
undefined when ENF is TRUE.
59589 Input of inteper velus {number} from fiile
{fite} ylelds {math library} error,

Control Date Privete
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595021

595092

595093
595094

596098

i

9EC96
595097
505098
295069
595100

595101

595103

5951C4

595106

595107
595108

595100
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Input tlne ltength {number} cannot be grester

than page width of {number} for intersctive

Fite {flisg},

Character value '{text}!' read from flle

ffile)} §is outside the declered subrange of

{text} .. {textl. '

Integer value {number} read from file {file}

Is outside the declnrﬁd rangs of {numbarl} e+

{numberl.

The valug {number} is out of range ¢t line

{numberd, '

The ordinat vatlue Inunmher} Is out of renoe 2ot

ling {numherl}.

The nharacter value '{text}?' Is cut of range

2t tine {numberl.

The subscript value {number} Is out of rangse

gt 1in2 {numberl.

The ordinzl subscript value {number} Iis ocut of

range at line {numberl},

The character subscript value "{text}? Is

out of range at lina {numberl.,

Attemptad derafarence of a pointer with 2n

Invalid valuet (addrass} at line {numberl.,

Attamptad deraference of 2 NIL pointer at

tineg {numberl.

The ordinzl valua of CHAR types must he

within the range of Gee255. The ordinal

velua {number} is outsidse this ranags at tine

{numberl.

The ordinal valuz2 of CHAR types must be

vwithin the renoe of 0ee255. The character

subscript with ordinal vatugz {number} is

cutsida this roenge £t tine {numharl.

The CASE selector value {numberl} does not match any of the
CASE constents ending at ltine {nurherd.

The character cose salector value '{textl}' does not meteh
ony of the cese constants st {ins {nunmber}. The range of
case constants Is '{text}? ., *{textl?, '

The source string size of {identifier} is greater than the
the target strinag size at line {1ine numbearl,.

The vaiue {integer} Is not acceptable as 3 substring Index
at line {iine number}., Substring index must be grester
than or asqual to 1.

Lower suhstring Index {intsga2r} must be less than or equal
to upper substring index at line {1ine pumbherl.

Uepsr substring index {fintaoesr} must be tess than or equal
to tennth of thae string at tine {1ine numberl}.

Length of concatensted string Is {inteasr} at line {line
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number}s Maximum string tenath allowed Is 65535,

5.9 ERRORS _NOJI_DETECIED
In sonformance with the IS0 and ANSI standardss 2 llst of errors
{In the sense of the standerds) whick sre not detected followss

RzFerence end sccass to component of Inactive varient.

Removsl of identifying=-valuse from pointer~type of identlifled
varizbtlas while referencs existse

Altearation of filn=varioble £ while reference to f” exists.

S22t expression #s valua paremeter whick hes 2isments not
included In the base type of the formal parameter,

Buffer-variable undefined immediately prior to use of PUT.,

Different varient specifiad for active veriant crested by
NEWIPsClyewscn) o

DISPOSE(p) used when Identifying=value created by
NEW(psClyeurzn)

DISPOSE(psklseeskm) eppliad to variable crested by NEW
differznt number of variantse

DISPNSE(psklsseskm) amppliind to voriehle creoted hy NEV
different variant ltist.

Unriefined parameter of 2 pointer-type to DISPOSE.

Use of variable created by NEW(psclseoscn) In assianment
stztement or sctual parameter.,

Components o® unpacked errgy are both undefined and
ngeassed for PACK. _

Components of packaed array are undeflned for UNPACK,

f undefined when EQF(T) sctivated.

f undefinegd when EOLN{(T) activated.

Use of undefinad varieblas or portion thereof,

Undefined functlion rasulf upon completion of functione

Set z¥pression in ossignment statement which has elements not
included in the bssa type of ths veriahle-access,
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