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----------------------------------------------------------------------1.0 INTRODtfCTION AND OBJECTIVES 

----------------------------------------------------------------------

This document ls the External Reference SPectflcatlon for Pasca~ 
100. rt speclfles tha 1anguaoe lrnolementcd, the user Interface to 
tho compl ler and the diagnostics produced by the comP11er~ 

The Pascal reference manual [reference a, belowJ, which exists 1n 
draft form, Presents addttionaJ detalJ1 end cases, exPlanatlons 
and exceptions of Pascal whlch were felt to be more approPrlate to 
olace Jn the manual rather th~n In the ERS. 
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----------------------------------------------------------------------3.0 FEATURE DESCRIPTION 
_____ . _______ ._ _____ . ____ ._ ________ ~,,_. _____ ... __ ,... ______________________ ·-... -~----_.,_.,.. _____ .__ 

3.0 EEAIURE-UE~~&lfIIUH 

~~ .1 AllS.IRACI 

Pascal 180 lroplem{~nts the Programming Lanquaqe Pascal, 
described b~low. 

2.2 D.ES.C.B.!£IIO~ 

as 

Tha Initial release of P3scal 18C Implements the Pascal language. 
as defined by the ISO Standard end the ANSI Standard, with 
except1ons noted below. The ISO Standard provides the base 
l~nguage definition. Certain extensions, detailed below, are 
Provided. These ~xtansions to the 3bove standards c~n be flagQed 
at the user's request. 

3.2.1 EXTENSIONS 

E~tenslons to the ISO Standard are I Jsted below. To obtain a 
complete language descrtotlon, the text of the ISO Standard Is 
modified es noted. 

PRsca1 idantl·fers are extended to at •-0w the underscore '-' and the 
currency symbo1 •$• as part of an Identifier Jn the s~rne manner as 
R digit. 

Modify dPfinltlon of identifier [p7, 6.1.3 of ISO Standard1 as 
fo1 loMst 

identifier = lotter {1etter:dlgltlletter-symbol}. 
letter-symbol ~ "-" I "$" • 

The Jmp1cmentation of value declarations Is defined ~s: 

ModJfy word-symboJ [p7 of ISO Standard] as follows: 
I n s e rt a ft er·· '' u n t i I " ·' ~ " v a I u e " 

Modify definition of block [pQ of ISO Standard] as foJtows: 
T.nsert after •varlablo-dec1aratlon-part 1 In 'block =t: 

volue-<leclaratlon-part 

Insert after 1 variab1e-declaratlon-oart m ••• •: 

vatue-declaration-part = 
t ~, v a 1 u o " v a l u e- de c I a r a t 1 o n . ,, ; " 
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-------·-------,-..... --.... .-----.--~-Ii-........... ,., ............. .._ ...... __ ......... ______ ... _,... ____ .... __ ..... __ ,_. .... ,_,_._ ___ _ 
3.0 FEATURE DESCRIPTION 
3.2.1.2 VALUE Declarations 

{value-decJarqtJon "J"} J • 

Insert after variable-declaration [p21-24 of ISO Standard] the 
fol lowing definitions: 

vatue-declarat1on = 
var iable-identlfler (tt:="~"="l 'talue-specJf'lcatlon • 
vaJue-specificatlon =constant 1 "nit" ~ set-va1ue. 
set-value =set-constructor • 

NOTE: The two forms of operator provided C•:=• and '='l• The 
former ls the cholco of the ANSI extension which ls currently in 
progress, the later Is the Pascal 170 form. The forMer 1s the 
preferred f·orm. 

Tha Implementation of the otherwlsa cJause ln the case statement 
's. defined as: 

r1odlfy definition o·r case statement [p45 of ISO Standard] to readi 

case statement = 
"case" case-index "of" 
case-list-~l,3ment {";" case-11st-e1ement} 
case-statet;leDt-ta 11 • 

Insert followlng definition after 'case-Index•: 

case-statement-tail =["otherwise" st~tementJ r;J "end~. 

The lmplemHntation o·f the othl~rwlse cJause In var1ant records Is 
<1efJned as: 

In section 6.4.3,3 [pl5 of ISO standard], replace the oroductlon 
for "variant-part" ~~i th the f o I l_owi ng: 

variant-part= 
"case" varlant-s~1ector "of~ 
varlant-llst-ele~ent {";" variant-1 tst-e1ementl 
r r•1;"J varLrnt-Part-completer 1. ' 

variant-JI st-element c 

ca.se-constant-1 lst '':" var I frnt-denoter • 
variant-part-completer = 

"other H i s e" var J ant-denoter • 
v~rJ~nt-denoter = 
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Pascal declarative parts are allowed to occur Jn any order, and 
may be repeated. The earllcr restrictions to rleflnltlon hefore 
use apply, in oarticular1 a forward reference pointer type 
declaration must have the base ty~e dafJn~d by .the end of the 
type-definition-part in which it occurs. The extension Is defined 
by: 

In section 6.2 [p9 of ISO standard] modify the productlon for block 
as foHows: 

block= {label-decJaratlon-part: constant-definition-part ~ 
type-<leftnitJon-pArt J varlable-dectaratlon-oart 
value-daclnratlon-oart : 
orocadure-and-funct1on-dec1aratlon-part } 
statement-part • 

NOTE: This extension takes 1nto account the value extension In 
3.2.1.2 of this document. 

P9scal strlng extensions 1nclude: variable length strinqs~ 
relaxation of operations on f lxed length strJnqs, dynamic strlnas 
~nd the inclusion of new predefined routines to facJlit~te strlnq 
operatlons. The string extensions are defined as fnllows: 

Replace tha seoond sentence of the first Paragraph of section 
6.1.7 [pa, ISO standard] with the followtng: 

A character-string containing more than one strlnQ-eJe~eot 
shall denote a va•ue of a string-type with a JenQth eaua1 
to tha number or strlng-elements contained In the 
character-string. A character-string contalnlnq ~ero 
eleHumts shall denote the nu1·1-strlnq. 

Replace the production ?or chgracter-strJnQ [pO, ISO standerdl 
w I th: 

ch a r a c t e r - s tr I n g = " ' " { s t r I n Q-e I a m 13 n t } •• • '' • 

Replace section 6.2.2.10 [plO, ISO standard] wtth: 

Identifiers that denote the required constants1 tvnes, 
scheme, Procadures and functions sha11 be used as If thPir 
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defining-points have a region enclosing the proqra~. 

Insert before the NOTE Jn section 6.4.2.2 [P13, ISO standard]! 

The length of a char-type value sha1 I be 1. The maxfmum
length of the char-type sh~I I be 1. 

NOTE: A char-type value may be used as a strlno-type 
value of Jenuth 1. 

Replace the f lrst sentence of 6.4.3.1 [P141 JSO standard] with: 

A new-structured-type shali be c1assJf1ed as an 
array-type, record-type, set-tvpe, ff le-type, or 
varlahle-strlng-type accordlnq to the upacked-structured
type or variable-string-type closest-contained by the 
neM-structured-type. 

Replace the production ~or ne~-structured-type In 6.4.3.l r~l4t 
ISO standard] with: 

new-structurod-type = ["p~cked''J unpacked-structured-tvoe 
: varlable-str1ng-tyoe • 

Replace the last thrae paragraphs of 6.4.3.2 [pl5, ISO stAndard 
to form the new section between 6.4.3.2 and 6.4.3.3• 

6.4.3.x String Types 

6.4.3.x.l Gen~raJ. A string-type sh~11 be denoted by 
either a fixod-strJng-tyoe or a varlable-strtnn-tvpe. The 
values of a string-type shat I be structured as a ~appJnq 
from aAch value of an Jndex-doma1n onto 9 distinct comoon
ent. The Index-domain of a string-type v~Jue sh~11 either 
he empty (that is, has no value> or sh:JJ I be an lnteqer 
subrange-type with a smallest valu~ of 1 and a 1arQest 
value of gr13ater than or equat to 1. Each component of a 
string-type Vdlue shall bee value of the char-tyoe. 

The 'ength of a string-type value shalt be zero If the 
Index-domain is empty; otherwise It shall be t~e Jqrgest 
value of tha index-domain. The string-type value with 
length zaro is deslqnated the nu~1-strlng. 

Tho corr·aspondence of ch~rqcter-strlnqs to values of 
strinq-typos is obtained by relating the Individual strlnq 
-elements of the character-string, ta~en Gn tewtuaf order, 
to the components of the va1ues of the str Ing-type ln 
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----------~-----------------------------------------------------------3.0 FEATU~E OESCRIPTIOH 
3.2.1.6 String Extensions 

order of Increasing Index. 

NOTESt (1) String-types possess Properties which allow 
accessing a substrlng and reading from a textflle. Strlnq
type values may be used as the actual-parameter correspond 
-Ing to a value-par•metar possessing a strJng-typa written 
to a textflle and used with the relational operators and 
with the string concatenation operator. 

(2) Char~type va1ues pnssess propert1es that allow them to 
be used ldanticalJy to string-type values of length 1. In 
particular~ char-type values may be us~d as the actual
Par~rneter corr~spondlng to a value-parameter possesslnQ a 
strlna-tvpe, assigned to A varlable Possessing B strlnq
type, written to a textf11e and used with the relatlonal
operators and with the string concatenation operator. 

6.4.3.v.2 Flxed-strlng-tyPes. Any type deslgnated packed 
and denoted by an array-type having ~s Its lnrle~-type a 
denotation of a subrange-type specifying a smal·lest value 
of l and a largest value of greater than or equa1 to one, 
and hav1ng as Its component-type a denotAtlon of the char
type, shall b:a deslonaterl a flxed-strlnq-type .• 

The rnaximum-len0th of Pt fixed-string-type sha'I be the 
largest value of the lndex-typ~. 

NOTESt (1) A fixed-string-type possesses the properties of 
both an array-typ~ and a strinq-type. 

(2) The J~ngth or ell vaJues of A particular f1xed-str1ng
tvpe Is equal to the Maxlmum-tenqth of the flxed-strlnq
typc. 

6.4~3.x.3 Varlable-str1np-types. The maxlmum-1~nqth of a 
variable-string-type shall be oreatar than or equa1 to 1. 
E3ch value of a varlable-strJng-type sha11 be a strlno
type value wJth a length less than or eouaJ to the maxi
mum-length of the v~rlable-strlng-typa. 

Thore shal I be a schema that Is denoted by the reou1red 
scherna-Jdentlfler STRING. T~e ~chema-ldentlf1er Jn a 
vsr1~ble-str1ng-type shall denot~ the reoulred schema 
STRING. 

varlab1e-string-type =schema-Identifier 
"(" maxtmum-length ">" • 

scherna-ldantlflor = Identifier • 
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~---------------------------------------------------------------------3 • 0 F F. A nm E DE s c RI p TT nn 
3.2.1.6 String Extensions 

maximum-length : constant • 

Example: 

var str: string (6); 

NOTE: A variable-string-type possesses the Properties of a· 
strlng-type. The Individual components of a v~rlable
strlng-type can be obt2Jned by Indexing It as an ~rray. 

Replnca the production for domaln-tvpe In section 6.4.4 [p19, 
ISO s tandar'd] as f o I I O\oifs: 

domatn-type ~ type-ldent1f1er 1 Jndeflnlte-strlng-type 

Replace rule d or section 6.4.5 [p20, ISO stnnd~rd1 with: 

(d) Tl and T2 are char-types or string-types. 

Rap1ace rul~ a or section 6.4.h [p201 ISO standsrd1 wltht 

(e) Tl anJ T2 are comp~tlhia, Tl Is a str1n~-type, and the 
length of the value of T2 Is less than or equal to the 
maxlmum-longth of Tl. 

Add to the and or section 6.4.6 [p20, ISO standarrll1 

(3) it shalt be an error of Tl and T2 Are compatlh~e, Tl 
1s a string-type, and the length of the value of T2 Is 
greater than the maxlmum-lenath of Tl. 

Modify the last sentence of the second paragraph of sectlon 
6.5.1 [p211· J".SfJ st:1ndardl to readt 

A variable-access, a~cordlno to ~hether It Is an entlre
varlabJe, a component-varlable, ~n Jdentlfled-varlabte, a 
buffer-var Jabte, or g substr inq-vnr I abte, shalt denote 
either a declared varlabte, a component of a variable, a 
varlable Hh1ch Is ident'ifled bv a pointer value, a buffer
varJab1e or a substr1ng-var1ahte, respectlvely. 

Replace tha production for variable-access, section 6.5.1 ro21, 
ISO standard] with: 

varJabJc-access z entire-variable i comPonent-varf eble ~ 
Identlfled-varlahle huffer-v8rlable ~ 
substrlnq-v~rl2ble • 
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Replace the production for Jndexed-varlabfe, sectton 6.5.3.2 
[p221 ISO·standardJ with: 

Indexed-variable= array-var1abla "[" Index-expression 
{"," lndex-e~presslon } ttJ" : 

string-varJable "(" Index-expression "1" • 
strlnq-varJabJe s varlBble-access • 

Replace the second paragraph of 6.5.3.2 [P22, ISO stand~rdJ 
with: 

An arr'ay-varlable sha11 be a varlable-;access that denotes 
~variable possessJnq an arr&v-type. A strlng-verlahle 
shaJJ be a varlable-access that denotes~ varleble possess 
-lng a string-type. The string-variable of an lndexed
varJable shall denote a variable oossesslng varlable
strlno-typa. 

NOTE: Variables possessing a flxed-str1nq-type are Indexed 
using array-type propartles. 

For an Jndexed-vartab1e closest-containing ~n arrav
varl able and a single Index-expression• the value of the 
Index-expression shet1 be asslgnment-comPatlble with the 
Index-type or the 3rray-tvoe. 

For an lndexed-varlable closest-containing a strlng
varlable and Index-expression, the Index-expression .shat1 
possess tho lntegnr type. It sha11 be an error If the vale 
of the lndax-oxpression Jn an 1ndexed-var1eble ctosest
contalnJng a string-variable Is less than one or ore2ter 
than the JenJth of the value of tha strlng-vorlahle. It 
shal I ba an error to alter the •enpth of th~ vslue of a 
strlng-varlahle when a reference to a component of the 
strlng-v~rlable exlsts. 

The component denoted hy the lndeved-varlah1e sha1J he the 
component that corresponds to the value of the lndex
expresslon by the mapplng of the type possessed bv the 
array-varlabJa or strlno-var·lahte. 

Add the following new section, after 6.5.5 [p24' ISO standardJi 

6.5.6 Substring-variables. A substr1nq-var1ab1e shall 
denote a variable possessing a new flxed-strlng-tyoe. 

substring-varlable =string-variable"[" Index-expression 
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----------------------------------------------------------------------3.0 FEATURE DESCRIPTION 
3.2.1.6 String Ey,tensions _._._.._ . .,.._ .. _________ ....... _________ ...-_ ... ._ ___ ................ ________ .,. ___________________________ ....... _____ _ 

"••" lnde~-cxpresslon "J" • 

The Index-expression ln a substrlng-var1ab1e sha1l possess 
the lntogar-type. 1t shall be an error If the values of 
either indElx-BxpressJon In a. substrJng-vRrlble Is tess 
than 1- or greater than the length of the value of the 
strlng-varlable of the substrlng-vsrlAble ~r If the value 
of the leftmost Index-expression 1s greater than the value 
of tha rightmost lnde~-express1on. The maximum-length of 
the fJxed-strlng-type possessed by the varlahle denoted by 
the substrlng-var1ab1e shall be equal to one plus the 
value of the r1ghtmost index-expression minus the value of 
the leftmost Index-expression. The components of the 
varlable denoted by the substr~ng-varlable sha•J he, In 
order of increasing index,. the contiguous components of 
the str1ng-var1able from the component that corresoonds to 
the value of the leftmost index-expresston through the 
component that c·orresponds to ttrn value of the r lghtmost 
lndex-expression. 

Tho order of evaluatlon of the lnd~x-expresslons of a 
substrlng-varJable shall be Jmo1ementatlon-dependent. 

It shall ba an error to altar the lenQth of the vaJue of a 
strJnq-varlable when a reference to a substring of the 
string-variable exl~ts. A reference or access to a suh
string of a variable shall constltut1l a reference or 
access, respectively, to the variable. 

Replace the production for varl9bJe-parameter-spectflc2tlon tn 
section 6.6.3.1 [p2A, tSO standard] with: 

varlab1e-parameter-spec1ficatlon = 
"var 0 ldentl'fer-list ":" ttype-Jdentlf-ter 

1ndef lnlte-strlnq-tvpe > • 
lndeflnite-strlnp-type = schema-ldentlfler • 

Acid thP. fol lowing paraqraph to the. enrt of sectlon 6.6.3.2 
[p29.• ISO standard]: 

If the formal para~eter Possesses a f1xad-string-typ~ and 
Jts maximum-length is greater than the tength of the vqlue 
of the express 11Jn then t'1c va I ue at tr f bute d to the 
varlabl~ den·:>ted by the formal perameter shall be a v~lua 
of the flxarl-strlng-type whose components 1n order of 
lncreasinJ index shal I be the components of the value nf 
the expression In cirder of Increasing JndeY or the char
type value of the expression, followed by sPaces. 
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Raplace the sacond sentence of section 6.6.3.3 [p29, 
ISO standsrdl ~Ith: 

The schema-idantlfler In an Indefinite-string-type shell 
denote tha required schema string. The actual-parsmeters 
corresponding to formal parameters th~t occur 1n a slnqJe 
var1able-parameter-speciflcatJon containing an tndefJnlte
strlng-type shall all possess the same varlab1e-strlna
ty.pe. Tha form a I parameters sh~rl 1 poss~ss a var I ab 1 e-
str I nq-type that shal I be distinct from anv other type, 
and which shall have a mexlmum-lengt~ eoual to the maximum 
-length or the variable-string-type possessed by the 
actual-parameters. Otherwise, the type possessed ~Y t~a 
actual~paramaters shall be the same as that denoted by the 
type-JdentlI'ler of the var1able-oarameter-spec1f 1catlon, 
:~nd the formnJ parametE;rs shat 1 e!so possess that type. 

Add to the end of the tnst paragraph of sectlon 6.6.3.3 [p291 
ISO standard] the faJlowlng: 

An actual variable Parameter shaJt· not denote a component 
of a string-type. 

NOTE: An actual var1eble oar~meter cannot denote a 
substring-variable because th~ type of a suhstrlnq
varlab1e is a new ~lxed-strln9-type dlfferent from every 
named type .• 

See section 3.2.1.e, thls document for new predefined functions 
index, 1angth, maxJangth, and substr descriptions. 

In section 6.6.~.3 (p341 ISO st~ndardl1 after the f lrst 
sentence for both para~raphs "new(Pl" anrl "new(p,cl, ••• ,cn)" 
Insert the following sentence: 

"The domain-type of the poJnter~type oossessed bv P shall 
be a tj'p1;.!-i dtrn t If I er. n 

Arld after the second parnqraph in section 6.6.5.3 fp35, ISO 
standard] tha following P~raqr~ph: 

ne1rt(p,f) shall create a new variable that Is tot~fly
unrlarlned, shall create a new 1dentlfvlnq-value 
of the pointer-type associated Hlth P that 
ldent1f1es the ne~ variable• and shat• attr~hute 
this identJ·fying-v:(11tJe to t~e varlable f1enoted 
by tho variable-access P• The domaln-tvpe of the 
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pointer-type possessed by P s~al1 be an 
indefinite-string type. The created var1ab1e 
shall possess a neM varlabJe-strlng-ty~e whlch 
shall have a rnexlmum-length spec1fled by the 
vaJue of the expression I which shall be of 
lnteger-typ:h Jt shall be an error If the 
value of I ls not greater thgn zero. 

Replace the sacond to 1ast paragraph of section 6.7.2.5 [p41, 
ISO standard] wtth: 

When the relat1ona1 operators =, <>, <1 >1 (:, and >= are 
used to compare operands of compatible char-types or 
string-types, they denote the texlcoqraphJc relations 
defined below. Lexicographic ordering Imposes a total 
ordering on values of a char-type or string-type. 

Let sl and s2 be two va•ues of compatlhte char-types or 
string-types Hhere the lenoth of sl is Jess than or equal 
to the 1 angth of sz, and ! et n1 he the 1 enqth of sl, and 
lat n2 ba the length of s2J then 

s l = s2 1 f ·f ( for e. I I 
and (for a I I 

ln r1 •• n1J: sl[l] = s2[1J) 
t n [ n l + 1 •• n 2°]: ' ' n s 2 r 11 l 

sl < s2 iff (there exists ~ p in r1 •• nJ~ 
{for 211 i In [1 •• p-lJ: sl[lJ = s2£11l 

and sl[pJ < s?.tp] l 
or ( (for alt I Jn tl •• nll: sltf1 = s2T1J) 
and (there exlsts p In rn1+1 •• n2J: 

(for al I i In Cnl+l •• P-lJ: ' ' = s2rlll 
and ' ' < s2[p]) ) 

Add the fol lowing new sectlon, before 6.7.3 [p41, ISO standard] 

6.7.2.6 String oper~tor. The types of operAnds and 
results For the string operator sha1 I be RS shown 1n table 
6. 

isble 6 
Strloq Operator 

~-~-----~--------~~---~~~-----~--------~-----~~-----~---------~---operator operation 

+ strlng 
cone at en at Ion 

type of oPer Ands 

any char-type 
or string-typo 

tyne of resu1t 

var 1ahl e-
s tr 1ng-type 
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Pascal 180 External Reference Spec1f Jcatlon 

3.0 FEATURE DESCRIPTION 
3.2.1.6 Strlng Extenslons 

let a and b ba operands possessing anv char-type or 
string-type, then a+ b shal I denote a string-type ~a1ue 
whos:.; 'litrnath shall be equal to tre sum of the lenoth of a 
and the 1angth of b. The value of the components of a + b 
1n order of Increasing lndex shall be the values of the 
components of a in order of increasing index or the ch~r~ 
type value of a followed· by the values of the components 
of b in order of lncreaslna index or the chAr-type value 
of b·. 

Add the followlng after the first Paraqraph of section 6.e.2.2 
[p42, ISO standard]: 

If the variable denoted by the variable-access of the 
assignment-statement or the acttvatlon resu1t that Is 
denoted by the funct1on-ldent1fier of the assf gnment
statement possesses a flxed-strJng-type and 1ts maxJ~um
hrngth is 1ra1t~r than the aength of the. valu~ of th~ 
expression of the assignment-statement, then the value 
attributed to the var1able-access or activation result 
s~a11 be a value of the flxed-strlng-typ~ whose co~ponents 
ln order of increaslnJ lndex shall be the components of 
the valua of the expression ln order of 1ncregslnp lndex 
or the char-type value of the axpresslon, followed by 
spaces. 

NOTE: This appt les to subs tr inq-varlables as welt, slnce 
they possess a fixed-string-type. 

Replace In the last sentence of p48, ISO standards 

"or tha raat-type)." 

with: 

"the real-typia, or a st.rlnq-t~oel." 

Insert betMeen paragraphs (bl and tel of section 6.9.1 [p49, 
ISO standard] the following: 

tb.1) Irv ls a varl~b1c-eccess possessing A flx~d-strlng
type, read{f,v) shal1 access the textfl1e variable and 
astabl ish a r'aference to that text fl le Ynr lqbJe for the 
remalnJng execution of the statement. The remalnlnq 
execution of tho statement shn11 cause the rendlnq from 
the referenced textflJe vnriable of a sequence of c~ar
acters. Reading shall ce~se as soon as either the nu~her 
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----------------------------------------------------------------------3.0 FEATU~E OESCRIPTION 
3.2.1.6 String Extensions 

of characters read from th€ buffer-variable of the 
referenced textfile attrlbuted to the huf~er-varleble 
variable Js an end-of-llne. The value attributed to the 
var1ab.1e v shaJ I be the value of the fixed-string-type 
whose compononts In order of lncreaslnn Index consist of 
the sequence of characters read from the buffcr-varlab1e 
fo11o~ad by zero or more spaces. 

. . 
NOTEr If the value of the buffer-variable Is lnltfal1v an 
end-of-I lne1 then no characters are read and the value of 
•ach comoonent of v Is a space. 

(b.21 Irv Is a var19ble-access possessing ~ varlable
strlna-tvpe, read(f,v) shalt access the textfi1e variable 
and estabJ ish a reference to that textfl te variable fn.r 
the remaining execution of the stntement. The remelnlnq 
execution of th-0 stAternent shalt cause the reading from 
the referoncod textfJJe variable of a sequence of char
acters. Reading shall cease as soon as either the nu~ber 
of characters raad from the buffer~varlabl.e of the refer
enced textflle equels the maxlmu~-1enath of the varfable
strlng-type or·the component attributed to the huffer
varlable variable Is an end-of-lfne. The value attributed 
to the variable v shall be the va•m~ of the varlab1e
strln,::i-typ,a Hhose length Is equal to th~ number of chS3r
acters read from the buffer-varlabfe ~nd whosa components 
In order of increaslno Index consist of the sequence of 
characters read from the buffer-variable. 

NOTE: If the v·alue of the buffer-varlable Is lnJt1aJ1y an 
enrl-oF-llna, then no characters are read and the vaJue of 
v Js tho nulJ-strlnQ. 

Replace t.he ·first sentence of section 6.9,3.6 [p521 
ISO standar'd1 with: 

If the value of e ls a strlng-tyoe value with a length of 
n, the d gr au I t v a I u e of Tot a 1 tn d th s ha I I b ~ n. 

Jn section 6.1.4 [p9 of ISO standard] ~fter the Production for 
rlirectlve, add the ·.sentence: 

Pascal provides on~ addttlona1 directive, EXTERNAL. This 
directive Indicates that the Procedure or functlon Is externs.I 
to tho Pascal program. 
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Pascal 180 External Reference Specification 

3,0 FEATURE DESCRIPTION 
3.2.1.a AdrlJtionni Predefined Routines ... ____________ ._ ____________ ... ____ .................. ~ ............. ~ .... --------------.... -------... ----... ----.--------

Tn addltion to those predefined routines raquJred by the standard1 
Pascal w111 supply the followlng: · 

: Routine 
; Name 

: Argument : Pesu1t 
: Type : Type 

• 
-' • 

Description 

+ ... ----------...,--.. ..-+ ............ ____ ...... _+----~ ........... -·+ .. ------------------------+ 
CARO (a) l Set 

t functton 
i lnte9er : Returns number of 
l : elements present 
t : In set. 

• I 

' • 
' ' 

+-------~-~~-~~+~~~~~~----+~~-~-~~--+-~----------~-~~-~--+ 
CLOCK 

~ function 
Integer l Returns current 

: etapsed tJroe Jn 
~ rn 111 1 seconds. 

' ' ' t 
' I 

+------------~-+----------+---------+--------------------+ 
OATECa} 

1 procedure 
l str i ·rm 
: I ecp1 8 

none Returns current 
; date In <a>. 
: Formeti mm/dd/yy .. 

• J +--------.... ---------+ ..... ,..,.. .... -..... .--....... -+---------+----·----------------.-----+ 
: HALT (a) 
: procedure • I 

string none Termlnstes the 
t Program, coptes 
l (a> to Job_ Jog. 

+-------.-... -------....... + ... -.-._.....---... .-.+ ... ----------+----------------~----+ 
: INDEX(a1b) 
~ function 
• I 

• f 

1 
! 

• I 

• I 

.. • 

string 
or char, i 
string ' 
or char 

Integer Returns the 1ndex ~ 
of the position in ~ 
e•Presslon Cal thatl 
contains expression~ 
(b) as a substr1nq.: 

: If (b) Is not i 
: contaln~d In a, : 

INDEX returns n. In 
b Is the nu I I : 
string, INDEX : 
r9turns 1. ' +--------------·.-+-..., .. --... ------·+------------+----... ------,-.-------.. + 

: LENGTH(.1) 
i function 

: str Ing or: Integer : Returns the length : 
: char : of e~Presslon a. 

+--.... ---------·--..-.+----·---... -----+-------.--+----·------------------+ 
: MAXLEMGTM( a) : str I nq or: 
~ function ~ char l 

• • 

lnteqer Returns the maximum! 
: 1engt~ of variable : 
~ access Fl• +-----..-----.-.-.... -+---... ------+------------+--------._ ______________ + 

: MESS AGE Ca) 
~ procedure 

~ s tr in 9 i none i Coples (a) to 
: Job_log. 

+--------------+----------+---------+--------------------+ 
: SUBSTR(a,b1c>: string orl str1nq : Returns 9 vnrlabl~ 
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Pascal 180 External Ref~rence Specification 

3.0 FEATUQE DESCRIPTION 
3.2.1.a Arldltlon~1 Predefined Routines 

(a1b[1cJ) char.1 
1 function 1 int agar J t 

' 1 ex pr, t I 
1 ' i nbHJer ~ 1 
1 ' expr t 'l 
1 ' I I 
1 ' ' 1 
1 • .. ., 
1 
I 

.. 
t 

1 
1 

' t • I 

' ' • ' • t 
I 

' 1 

' 1 

' 1 

' 

string as follows: : 
: If c=O, then the 1 
: null string. If c ! 
: Is > 0 then the l 

str1ng returned Is t 
defined to be: ~ 
aCb •• (b+c-l)J. If t 
c Is omltted, the : 

: string returned Is ~ 
: defin~d to be: 1 
~ arh •• LENGTH(a)J. Ift 
~ lENGTHCal< b+c-1, 
: it shalt be an 
~ error. 

+-------~----~~+~~~~-~~---+--~---~~-+----~~-~----~--~----+ 
: TIME(a) 
: procedure 

-~ string 
: I on= n 

none Returns currant 
i time In (a). 
1 Format: hh:mm:ss 

I 
I 

' I 
' . ' 

3.2.2 !MPLEr,EMTATIOM DEFINED ANO IMPLEMENTATION OEPENOENT FEATURES 

Imp,ementetlnn defined ~nd lmplemeotatlon dependent features of 
P~sca1 are addressad in both standBrds. 

ImP1ementatlon defined fe~tures may differ between processors, but 
Hi 1 I be defined by al I processors. Below are the lmp1ementatlon 
def Jned features of Pascal and the Pasca' 180 fmptementatlon: 

~--~----~-~~-~-~~~-~~~-----~-+-~--------------~~~~-------+-
Impfementntlon DefJned 

Faaturu 
i P3scal 180 Implementation : 
' I 

+--~~~-~~-~----~-~~~-~--~--~-+-----------·---------~--~---+ 
: Subset of characters which : The ASCII character set. 
l can occur In char/strlno : 
: literal 

' ' ' • • • 
+~~--~--~--~~~--~-~~----~--~-+-~----~----------~~~~-~--~-+ 
: The ordinal rapresentation : Th9 ASCII ordinals. 
~ of char valu9s. ~ +--------.... -... -..-! ... ___ ............... ____ ...... _+----... ------------.... ---------+ 
~ Subset of real numbers 
: a11oi.Jed. 

-4.8el234 thru -5.2e-1232 ~ 
: 0 1 
~ 4.Be-12~4 thru 5.2e123~ 

+------------------~---------+---------------------------+ 
~ Value of maxlnt. l Q223372036854775807 
+-----~-~-~-----~----------~-+----~----~--~-----------~-+ 
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Pascal lRO External Reference Specification _..,.. _____ _, __ ........ .., .. _ ... _______ .__ .... _____ . ____________________________________ ._ .... _________________ _ 
3.0 FEATURE DESCRIPTION 
3.2.:2.1 1'mp1ementatlnn Defined Features 

~ Number of characters for 
: exponent field cm output. 

: &, rE+dddd or E-dddd1. 
• ' 

+~~-~--~--~-~~--~~~~-~-~~--~-+------~~--~~--~------------+ 
l Symbol denotJng exponent 
: on output C'e' or 'E'l 

: 'E'' upper case. 
1 
t 

+----------------------------+---------------------------+ 
~ Case for Boolean values on : Upoer case, [TRUE or 
: output. : FALSEJ 

+----------------------------+---------------------------+ Default values for total 
width on integer, B~o1ean 
~nd real output. 

: Integer: 2.0 
: Boo·1ean: 5 
i Real : 22 (appl les only 
: to floatlng Po1ntl 

I • • ! 

+----~--~-~--~-~~~~~-~~~-----+--~--~-~--~---------~-----~· 
Point of actual action and 
checklng of assertions on 

~ I/O rr.tuttnes. 
1 

' • ' 1 
1 

1 
1 

• t 

Pre-assertions wi J t be l 
: checked Prior to execution: 
~ of the code necessary to ~ 
i P~rform t~e specJfled 110.: 
t Post-assertions 1"111 he : 
~ true after the code l 
; necessary to perform tha 1 
: soecJfled I/O action has i 
: been executed. ~ 

+~--~--~~-~--~~--~~~-~~-~----+~---~----~~------~--~~-----~ 
Eff9ct of paqe on textflle.~ p~qe(f) ls equivalent tot ; 

wr1t.eln(fl; : 
wrJte(f,'l'l; : 

+----------------------------+---------------------------+ : Effect of reset/rawrlte to ; 
1 predefined Fl1os IN?UT and 1 

OUTPUT. 

Reset on INPUT has the 
effect descr1hed In both 
standards section 6.6.5.2 
axcnPt th~t after r~set onl 
Interactive files, the l 
flle hu-Ffer varlable wl11 1 
not contatn the ~lrst 
charqcter from the 
lntnractive fJJe. 
Re""rlte on OUTPUT has no 
real effect, leaving the 
nssoclated ~I 1e $AS!S. 

+-----~-~-~~~~~------~-------+----~--~--~-----------~----+ 
Alndlng of flla type 
program parameters. 

~ound at run time to 
external fl tes. External 
file names present on the 
execution (Igo) statement 
are assoc1aterl with the 
corresp~ndlng program 
oarameter on the program 
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Pascal 180 External Reference Speclflcatton 

3.0 FEATURE DESCRIPTION 
3.2.~.1 lmP1ementati~n Defined features 

t • 
' t 

statement. If no such ~ 
~ argument exists on the lno1 
: statement, the fl J~s wi JI 

be referenced as named on 
: the Proqrem statement • 
• t 

• 1 

• • • t 

• ' • I 

• • 

Program xxx<outputl; ••• 
Igo, stuff 

• t 

I 
I 

' ~ 
I 

' would assoclete the flle : 
STUFF with every acce·ss : 
to OUTPUT tn orogr~m xxx. t 

ImpJementatJon dependent features may differ between processors 
and need not he defined by ~n~ gJv~n Processor. Below are the 
trnpJcmentatJon dependent features of Pascal and the Pascal 180 
lmplemcntat1oni 

1 

' 
ImpJernentatJon Dependent i Pascal 180 Jmplem~ntation l 

Feature 
+ ... ---.... ---..... - ....... .-... --....... - ..... .-.... _ ..... .-i, ____ + ...... --... ---------·------------... -+ 
i Order of evaluation of 
: Index expressions. 

: Left to ·r I ght. 

+----------------------------+---------------------------+ 
~ Order of avaluotlon of set : Left to r·lght. 
: member designators. 
+----------------------------------+~-~--------------,-------------+ 

Order of evaluation of 
: operands of dyadic 
: operators. 

~ left to right, complet~ 

: evaluation. 
' t • I 

• 1 

+-----------~~~~-~-~-~-----~-+~---~--~~------------------+ 
Order of 9Va1uation, 
access and binding of 

: actual parameters to 
·i functlons and procedures. 

Order of eval·uatlon: left 
to rloht. Access ls from 
the stack. 9lndlng ls at 
runtime. 

+ ... ______ _.. ____ _.. __ . _______________ +---------------------------... -----+ 
: For assionment statements, 
1 order of: evaluate access 

of variable, evaluate 
expr0sslon. 

Evaluate expression, then 1 
evaluate variable access. 

+----------------------------+---------------------------+ Effect of inspacting n The character 'l' will 
~ tBxtfJJe to which page has : apoeAr in the first column: 
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0 asca1 180 External Reference SpecJf1catlon 

----------------------------------------------------------------------3.0 FEATU~E DESCRIPTION 
~.2.2.2 ImPJementatlon Dependent Features 

been app1Jed ~ of the 11nc to which thP. 
: procedure page has been 
: appJ1ed. 

' ' 1 
! 

+----------------------------+---------------------------+ 

• , 
1 .,, 

' I 
' t 
' ' 

BindJng of non-file type 
program parameters. 

: Sound at run time. ActugJ : 
: Parameter~ must be SCL i 
: values. Type of format ~ 
: parameters are restricted : 
: to lnteaer, Ronlean and : 
: strlnq. Formal Program : 
1 P a r a rn et er s w I 1 ·1 b e t r e a t e d t . 

in the Program as global 1 
variables. Missing actual 1 

: oars.waters wl II re.suJt In ~ 

i no lnltlaltzatlon of the : 
: corresponding propram 
~ parameter. The formal 

parameters are trF-ated In 
an annloqous manner to 
value peraneters of a 
procedure or functlon. 

1 ., 
' " t • 

·1-_ ... ____ ._ ... _. __ _. .... ._ .............. __. ........... _____ +----------------.-------------+ 
3.2.3 ERROPS NOT DETECTED 

Tho ISO Standard darlnos an error to he a vlol2tfon of the 
standard (typically requJrlno execution of the program to detectl 
vhlch the processor ls not r~quired to detect. Conformance to the 
standard does, however, requ1re a documented list of errors not 
detected. This l'lst wl I J be found In section 5.6. 

3.2.4 DIFFERENCES FROM THE PREDECESSOR PPOOUCT 

FolJow)ng Is a list or extensions 
oroduct f17G Pascal) which are 
Justifications: 

ava11able In the predecessor 
not Present In Pascal lBO, with 

CompJler directives (pragmnsl Hiii not he supported at flrst 
releasa. lt is not clear at this Juncture ~hat subset of the 
orRdecessor product's d1rect1ves should b~ Jmplern~nted, time 
constraints dlctata not lmptcm~ntlng the extension at this time, 
~nrt t~e ANSI committee ls currently producing en extenslon 
Proposal coverlnq such dlrectlves1 and Pascal 180 shoutd Prohahly 
fo1 low the syntax of tj1e proposed naw standard. 
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_..._ .. --------------------~ ...................... .._ ....................................... ____________ .... __ ~------------------------
3 .o FEATURE DESCRIPTION 
3.2.4.2 Seamented Fi1e 0Perat1ons 

The segmented flla oparatlons will not be lrrplemented, as the type 
nf extension does not re~dily ~rans1ate Into something useful on 
NOS/VE. The predefJneJ routlnos GETSEG, PUTSEG and EOS ~111 not 
he implemented, nor wi It the extended form of RH/QITE, (e.q. 
REWRITECf,n)l. . 

Type ALFA wlJI not be implemented. The type 3~ machine dependent 
Ca• 'o~s a strlng type which Is one Cyber 170 word), and would not 
ti low Programs to transfer from 170 and rn~lntaln the me~nln9. 

Tho predefined functions EXPO and UNDEFINED ~111 not be 
lmolemented. EXPO seems to have I Jttle use ~nd UNDEFINEO would 
h av e s u ch 1 J m I t e it u s a f u I n es s t n t he N 0 S I V E e n v I r o n n en t a s t o m a'< e 
it v1rtua1Jy worthless. The extended form. of TRUNC, t.e., 
TRUNC(A,Nl ul JI not be implemented. 

The FORTRAN directiva wl 11 not be lmp,omented. The EXTEQN 
dtrectJve 1s replaced by the EXTEPNAL dtrectlve. 

3.2.5 PROCESSOR LIHITATIDNS 

The following are the known 11rnltatlons of Pascal, In addttton to 
any I lmlts lmposad by MOS/VE. 

T h '~ m ~ x I mum J .en gt h a 1 I o w c d ·r o r an a r r av v a r i ~ b I e I s 2 6 a 4 3 5 4 5 6 
hytes. 

Type Set Is limtted to Posltlve values of ordlnaJ types, with 
orrlinal range 0 •• 25~ • 

This is not a true rostrJctlon1 merely a c~utton. Use of 
Jdentlf1ers Mhlch ar~ greater than 31 chAracters wl11 result in a 
w.Arnlng rllagnostic. There r,rny be lntP.rface problems with such 
identifiers, especially should two such be spelled all~e in the 
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0 asca1 1~0 Ext~rnal Reference Speclflcatlon 

3.0 r=EATURE OESCRIPT:tOM 
3.2.5~3 Identlfler Length 

first 31 characters. Attribute and ref9rence listings only use 
th~ first 31 characters, thus s1mllar spe111ngs may result In 
entries speJ led tht9 sane ('~1th· dlffenrnt lnforl'tlatJon). !)ebug wl 11 
hav~ troublt~ with identifiers spelled aJlke· Jn the first 31 
characters, J .e.,, only one of such identlfl e.rs wl 11 be accessable. 
The system lnterface limits names to 31 characters, thus oroqram 
PAramater ·rtJes and "extern:e.P' procedures1~runctlons with n~mes 
langer than 31 characters may encounter problems. 

The 1ength ·of source input JI nus is 1 lmfted to 255 characters. 

The length of Interactive inout J Ines Is 1 Jmlted t.o 150 
charactt.us. 

The length of a string expression ls IJmJted to 65535 characters. 

The number of files open by any task Is lfmited to 100. This is a 
NnS/VE limft~tlon. Should that llmlt1tlon chang~, Pascal can 
support more open files. 

The requirement that a word-symbnl be separated from other tokens 
by spaces, comments or spec1a1 symbol Is not enforced In the case 
where a word-svmbol ls tmmed1ately preced~d by an Integer constant 
{e.g., lOnod 2>. The deviation ls rea1atl~ly minor and the user 
intention 1s reasonably cteer and the state of diagnostic 
orocessJng for syntax drrors Is such that the resulting dJapnostic 
is more llkely to confuse than enllqhten. 

User interface to Pasca1 180 wil I be SIS conforming. Below are 
11sted the control statement Parameters accept~d by Pasca1t 

Par ~mettH A 1 i as D :~ s er 1 pt I on 

T NPUT I In put f I 1 e. 

.I :1 <fl le> 
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3.0 FEATURE DESCRIPTION 
3 • 3 ItJ. TE RF ACES 

fl IN ARY 

LIST 

DE RUG 

B 

L 

D 

ThJs parsmeter specifies the source 
input f 11 e name to Pasca·1. 

I=$ NlJL l w I 1 1 res u I t In a Job Io g 
diagnostic and termination of 
compilation. 

SJngle specified value parameter. 
Default: !=!INPUT 

Blnary Object Code output f IJe. 

D ·= <f I 1e> 

This parameter speclfles the f11e to 
contaln the obJect code produced by 
Pas ca f. 

B=$NULL indicates no object flle Js to 
be outPut. 

SingJ~ specified va1u£ parameter. 
Default: R=$LDCAL.LGO 

Listing fl le. 

L ·= <f11e> 

Thls parameter speci~les the flle to 
HhJch Pascal ~lll write the source 
Jistlno1 dJaqnostlcs, obJect J1stlno, 
statistics and reference/attributes. 

L = $ NU L L r es u 1 ts I n n o 1 I s t I n g s out P u t • 

Single specified valuA pnrameter. 
Da·rault: L=~LIST 

Debug option. 

D =<option list> 

This p~rameter specifies the debup 
options to be selected. Multiple 
options may be selected. Note that the 
oPtions are negative And are used to 
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3.0 FEATURE OESCRIPTION 
3 • 3 ! NT ER F A C E S ____ . ___ ..., ____ ._._._, ______________ . ________ ...... _ ............. _ ....... ._. .. _______ . _______ ~ ____ ,_ __________ _ 

ERROR E 

EPPOP._LEVEL El 

deselect qeneratton of debup code. 

"1C No checking. Do not generate code 
to check parameters to procedur~s 
and functions with an external 
directive. 

MT No tahles. Oo not gen.erate 1 lne 
number and symbol tables as part of 
the ohJect code. 

Multiple option parameter. 
Default: D=NONE [i.e., parameter check 

code and tables ~Ill 
be gf?.nerated.J 

Err or f I 1 e. 

E :.. <fl le> 

This parameter soecff les the file to 
which Pascal w111 write the text of 
d 1 a gn o s t 1 cs , o f E L t e v e 1 o r h J g h e r • 
Dlagnost1cs are 3tso wr1tten to the l 
fl le, If present. If E and L naroe the 
same r11e, only one copy of the 
diagnostic will he output. 

EnSNULL resu•ts In no error f Sle. 

Single specified value parameter. 
Default: E=$ERRORS 

Err or I ev \~I • 

EL = <option> 

This p~rameter Indicates the sever1tv 
lev 1,~1 of diagnostic wh1ch wll 1 bl) 
output by Pascal. 

W warning level and higher diagnostics 
are output. 

F Fatal levet <llac::Jnostlcs only are 
output. 
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Pasca1 lRO External Reference Specif lcation 
----~----~------~~-~~~~----~~~~~~~~~-~-----~---~--~--~--~-----------~-
3.0 FEATURE DESCRIPTION 
3 • ;? I f'-IT ER F A G E S 

-----------------------------~----------------------------------------

LIST_OPTIONS 

OPTlMI7.AT!ON_ 
LEVEL 

LO 

DL 

Single speclfted value parameter. 
0 e r au I t : EL= W 

Llstlno options. 

LO= <option llst) 

The options of this oarameter speclfv 
tha Information which Is to apoear on 
the L file. Multlple options may be 
specif led~ 

A Attributes. A list of the attributes 
of each entity In the program. 

n Object J1stlng. ~ llstlng of the 
object proqram with asse~bler 
mnemonics. 

R Cross reference llst1nq. A listfn9 
whlch shows def1nlt1on and uses of 
all entitles of the proqram. 

S Source llstlng. Source llstlng of 
the pr o 9 r a m. 

LO=NOME causes no I istJng options to he 
se I ected. 

Multlple option parameter. 
De·fauJt: LO=S. 

DPtlmlzatlon level. 

OL = <option> 

This p~rameter controls the stv1e of 
code generated by P~scal. 

DEl3Ut; Object code is stvl l?od to facl 1 lt~te 
dehuqQJng. Instructions are ~rouped to 
correspond to source statements. 

LOW Productton qu~Jltv code, but not 
highly optimized. Setectlon of OL=LOW 
makes the default for RS=NONE. 
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3-i3 
30 Apr I I 1.Q85 

Pascal 180 External Refaranca SpecJf lcatJon 

----------------------------------------------------------~-----------3.0 1=EAT1.IRE DESCRIPTION 
3.3 JtffF.Pr:A.CES 

----~------~----------------------------------------------------------

Rl!NTIME_CHECKS RC 

STANDARDS_ 
0 I,, GNOS TI CS 

SD 

Single speclfJed va1ue parameter~ 
Defaults Ol=DERUG 

Runtime checks code generation. 

RC =<option llst> 

This para~eter controts which runt1me 
chocks w111 be complied Into tha ohJect 
program. Multiple options may ~e 
selected-. 

F Files chcck1nq. Selects checklnq of 
errors lnvolvln~ f1Je verlahles and 
buffer variables. 

N Pointer checking. S~lects checking 
of misuse of oo1nter variables and 
invalid usage of new and rl1spose 
Procedures. 

R Ranoe checks. Selects renge checking 
for subrange and set assJgnments end 
case varJ~bles. 

S Subscript checks. Selects ~rray 
subscript hound checking. 

RC =All causes selectlon of all chec~s. 

Multiple vAJue specffied oaremeter. 
Default: RC=NONE lf OL=LOW, else RC:(~ N ~ S) 

Stan~ards dlaqnostlcs. 

SD =(level, staridardl 

This parameter spac1f 1es whether use of 
non-standard extensions Jn a Program 
ara to he diagnosed. Th~ f lrst option 
de·Pines the error 1 eve I to tie ~ssumed 
by such diagnostics and the second 
oPtlon determines which of the tMo 
standards Is to app1y. 

Level: 
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3.0 FEATUPE OESCRIPTION 
3.~ !NTEP.F~CES 

TERMINATION_ 
ERPOP._LEVEL 

STATUS 

TEL 

W Standard errors rnsult ln warning 
errors. 

F Standard errors result in fata1 
errors. 

Standard: 

ANSI The ANSI standard Is the basis. 

ISO The ISO standard Is th~ basis. 

SO = NONE causes standards errors not 
to be d J agnos ad. 

SD = F tor W) causes the ISO standard 
to be the bas Is • 

Multiple specif led value Parameter. 
Default: SD=NONE 

Termlnatlon error level. 

TEL = <opt I on"> 

This parameter indicates the sevarlty 
l eve~ of di ~gnostic which w111 cause 
Pascal to return an abnormal STATUS. 

W Warnlnq level ~nd hlqher dlagnosttcs 
cause ~bnormal STATUS. 

F Fat~1 level dl6gnostlcs only cnuse 
abnormal STATUS. 

Single specified value parameter. 
Def'ault: TEL=~ 

None Status var1abte. 

STATUS = <status-varleble) 

ThJs parameter specifies the nBme of 
the SCL status variable to be set by 
Pascal to Indicate the occurrence of 
error condlt1ons. 

Single speclflad v~lue parameter. 
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--------------------------------~-------------------------------------3 • 0 f E J\ TUR. E I" F: SCRIPT U1N 
3.3 INTERFACES 

3.4.1 COMPILE TIME 

De f su 1 t : N, o s ta tu s I n for· mat 1 o n I s 
re.turned. 

Detection o·f cr'rors or EL or above (see sectlon 3.3l td 11 result 
ln setting the STATUS varhb1e. Act,on tafrnn at that Point Js e 
user responsibility. 

3.4.2 RUN TIME 

Detection of an error at run t1~e wlll result 1n the output of a 
dlagnostlc message, ra1sJ·ng of an exceptfon condition and 
t e r m I n a t i on o ·f ex e cut I o n • I f n E AUG o r an a b o r t - f 11 e l s 1 n ·f or c e ·' 
the user w·111 have that facility avai1abl~. 

Performpnce specifications are Provlded In the Pascaf 180 nesign 
Requirements [reference 6J. 

Control. Oqta PrivRte 
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--~-------------------------------------------------------------------4.0 Pl?OOtlCT-LF.VEL OESCRIPTIOM 

4.0 pp,nnur.r-Lr-ur=t nr-<";.CP!PilnN , --W--~ - -~-~---~~~ - ~-

Pr oce du re and ~unction ca II s in Pa sea 1 180 are I mp I emented In 
Accordance wJth the SIS1 section 5.2.a. 
UOTE: Section 5.2.a does not currently reflect the sttuatatlon as 
oertalns to Pascal. This ls the subject of OAP S4P60. 
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Pascal 190 External Reference Specification 

---~------------------------------------------------------------------5.0 EPJ?.ORS 

5. O f!!JlQS.S 

5.1 CAIASIRDfHlt_DIAGtlD~IltS-iCD~fllf_II~El 

Pascal 180 wlll 'proviJa the following catastrophic compile time 
dlagnostlcs. Texts are listed he1o~. These diagnostics 9re 
unnumbered and will be output to the snurce llstJng (as well as 
the error f11e) following the source line which contained the 
error. Format of the diannostlcs w111 be as follows: 

CATASTP. *ERROR* {column number} text 

Diagnostic Texts 

Nature or severitv or svntax nrrrirCs> prevents semantic analysis. 

Pascal 180 v~111 provide the following fetal compile time 
diagnostics. Texts are l~sted below. These diagnostics w111 be 
Produced In the same manner as the catastrophic diagnostics and 
wl 11 have th•a fol loMinJ formati 

FATAL *ERROR* {column number} text 

DiagnostJc Texts 
{lnformat1on in brackets Is variable} 

A~S bu11t-ln function can be appl led o~1y to !ntegcrs or reals. 
A conformont arrav•s Index must b~ of some ordlna1 type. 
All conformant array actual P~rameters In a section must he 

of the same type. 
AJJ variable string actual parameters In a section must be of the 

same typ1;. 
An active FOR control variAhle cannot be assigned to or 

passed as a VAR par amet,er. 
An actJve FOR control variable cannot be rearl Into. 
An Array subscript must be of some ordinat type. 
An arrav•s Index must be of some ordlnaJ tyoe. 
A PEll variable can only be inltla11zed by a constant REAL 

or constant INT~GER. 
Argument number {number} Is not an accePt8bWe type for textflle 

lnPut. Val id typoi;!S are INTEGER.• REAL 30d CHAR. 
Argument numhe~ {numbar} is not an accentable type for textf11e 

outout. Val Id typ~3s are HlTEC:tR1 PEAL, P.OOLEAN, r.HAf? and 
STRING. 

Araument number {number} to INDEX functlon must be of tvoe STPING 

Control Data Private 



5-2 
30 Apr 11 lC>85 

Pascal 180 External Reference Specification 

5.0 ERRORS 
5.2 FATAL DIAGNOSTICS (COMPILE TIME) 

----------------------------------------------------------------------
or CH.AR. 

Argument number {integer} to READ is not assignment 
campattble with the component type of the ftJe varlab,e. 

Argument nuMber {integer} to WRITE Is not assignment 
compatible with the component tyoe of the fife varlnble. 

Argument of REWRITE must be a ~lie. 
Argument of {procedure Identifier} must be a fl le. 
Argument to EDF or EOLN must ha a file. 
Argument to PAGE must be a flle. 
A set varlable can only be inltlallzed hy a const~nt set 

constructor. 
A strina variable cannot be 1nlt1~11~ed by a string constant of 

greater I e.n gth. 
A suhranqe•s lower hound must be less than or equal to Its 

UPPtH bound. 
A substrlnq cannot he passed as a VAR Parameter. 
Rase of target set type Is not compatlble ~Ith hase of value 

set type. 
B u i I t- I n ·fun c t 1 on { ·fun c t i on 1 de n t I f I e r } c n n o n I y he c a 1 I e rl 

In expressions. 
~ullt-ln procedure {procedure identlfler} called In a 

functional contaxt. 
quJJt-Jn {procedure l<l~ntlfler} does not Accept arguments of 

the form •expr:expr' or 'expr:exor:exPr 1 • 

Built-In {function identifier} expects {Integer} ~rpuments 
but has been called with {JnteQer). 

Bound identifier {i<lantlfierl cannot be ssslgn0d to or passed 
~s a VAR par~meter. 

Bound Identifier {identl·Fter} cannot be read Into. 
CHP built-in function can he appl led only to INTEGER ar~uments. 
Cannot dup1Jcata CASE constant values; th~ offendJnq CASE 

constant ls {identifier}. 
Cannot pass a f leld of a packed record as n VAR oarameter. 
Cannot poss taq field {ldantlflcr} as a VAR p~rameter. 
Cannot oass an elemant of a Packed arrav as a VAR parameter. 
CASE constant is no·t compatlhle wlth the CASE Index expresslor .• 
CASE constants do not axhaust selector type and there Is no 

OTHERWISE. 
CASE constants exc13ed cardlnal lt.Y of sP-lector type. 
CASE selector must be of an ordinal type. 
Constant expression out of range. 
Constant subscript out of range. 
Dynamic strlna allocation requires one slze arqument but {number} 

were found. 
Elements of a set or INT~GER must be in the ranae o •• 255. 

{lnteoer} ls out of this range. 
EnLN 'unction can only he applied to fJles or type TEXT. 
f:)('press1on components must be constants, varlabl~s, or function 
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S • 0 ERR ORS 
5.2 FATAL OJAGNOSTICS (COMPILE TIME) 

calls. Identifier {Identifier} Is nnne of these. 
FiaJd name {JdentJf ier} is not e field of the current record. 
Field qualtfJcation appJ led to a non-record .. 
Flies or structured types wlth flle components cannot be used 

1n assignment statewents or as value oarameters. 
~lie was not specified and predef1ned f11e {flle Jdentlflar} was 

not declared as a program parameter. 
Flrst argument to procedure {procedure name} must be of type 

POINTE~. 
FJrst argu~ent to SUF\STR must be of tyr>e STP!NG or CMAr.. 
For procedure or function {Identifier}, the number of actual 

p~rameters• {inte~er}, does not match the numher of 
formal parameters, {lnteaer}. 

Forma~ ~nd actual arr~y p~rameters have lncompat1b1e Index types. 
For~aJ and actual array paramet~rs ~ust have the same 

com Po n en t t yp a • 
Frac01glts format specif Jer must be of type !NTEGEP. 
{Identifier} has. an unacceptable typeJ a program oar~rneter 

must be a BOOLEAN, an INTEGER1 a STRING, or a FJLE. 
Function result type must he slmp'e or oolnter type. . 
{Identifier} has a use In this scone before Its deflnltion. 
IdentlfJer !Identifier} is not a legal d1rectlvn. The 

OPt1ons ara FORWARD and EXTERNAL. 
Identifier {identJfler} ts unknown In the current scnpe. 
{Jdcntifi~r} is a runction and can only be calfed ln expressions • 

. Illegal actual arqument for procedure or fun~tJon formal para~eter. 
It ls Jnval Id to use PROGRAM name {Identifier} as a procedure 

or function. 
l~bet {integer} has already been used on lino {llne numb~r}. 
Label {integer} Is not accessible to previous GOTO(sl that 

referenced lt. 
label {integer} was not declared In the current block. 
LENGTH and M1\XLEHGTM functions can only be apol led to STRIN<; 

arauments. 
length Q' concatenated strlno Is {numberl but the maximum string 

lengt~ 3~ lowad Is 6533~. 
Llne length axceedad 255 characters, 11ne Ignored. 
Long form or {orocedure Identifier} can only be used with 

Pointers to variant recnrds. 
lower substring index must be greater than or equal to 1. 
lower substrlng indax, {inteqer} must be less th~n or equal to 

upper substring Index which Is {lnteger}. 
M~th buf It-Jn runctlon {function ldentlfer} accepts only PEAL and 

INTEGER arguments •. 
MuJtlPle d~fln1t1on of {identifier}; the current deflnltlon 

raplaces the one at line {line numh~r}. 
Nt'n-constant ldentl'Fier {ldentJfleri. used In const~rnt deflnltl~n. 
Non-constant ldentifior {Identifier} used where an ordinal 
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constant Is required. 
Non-record use1 in a WITH Jfst. 
Non-vorlab1e {1dentlfler} used as a ~OR control varlahJe. 
Non-variable {ident1fiar} used as a v~rlahlP access. 
000 bullt-ln function can be app1Jed on1v to INTEGEP arguments. 
ORD bullt-ln function can be app11ed onJy to ordln~J argu~ents. 
Only an array or a strlng variable can be passed to a conformAnt 

array Parameter. 
Dnf y arrays or strinJs can be subscripted. 
Only a variable strlng may ba the actua1 aroument to formal 

parameter of the indefinite string tvpe. 
nperator IN: the ordinal type of the teft ooerand Is not 

compatible with th,~ base type of th~ right operand. 
Operator {operator syMhol} is not def 1ned for {Identifier} which Is 

an entire structurad operand. 
Operator {operator symbol} ls not defined for the 1eft 

ooerand which Is o·r type {identifier}. 
Ooerator {operator symbol} Is not defined for the operand. 
Operator {operator symbol} is not defined for the right operand. 
nperator {operator symbol} Js not defined for the right 

operand which Is of type-{ldentlfler}. 
0Perator {operator syMbol}: the ordln&J operands are not 

corrioatlbl e. 
Ooerator forerator syt!lbol}: the Pointer on~rands must be tJf 

the same tvPa. 
Operator {oper~tor symbol}: the set operands must both be 

packed or unpacked. 
Operator {operator symbol}: the set operands must have 

compatible base types. 
Ordina' constants other than those of type INTEGER cannot be 

signed. 
P a c f( 1 n g o f th t~ a c tu a I an d f o r ma I p a r a m et e r do n ., t ra at ch • 
Parameter number {intaJer}t actual parameter not of same tvPe 

as VAR formal parameter. 
Parameter nuwber {integer}: an actu~t parameter cannot be a 

conforment array for a VAiue formal Parameter. 
Parameter number {intdaer}: the perameters of {procedure 

identifier} cannot be 'expr:expr' or 'expr:expr:e~pr•. 
POINTER varlAbles can only be lnltla11zed wlth the value NTL. 
PREO huilt-ln function can be applied onJv to ord1net arQuments. 
Prectefinad fl le INPUT was not decl~red a.s a program par~meter. 
Prodef1ned fl te OUTPUT was not decl~red as 9 orogram parameter. 
Predefined file {idantlfler} was not declared as a program 

par am et i:?r. 
Procedure {procedure i.dentJfier} c~nnot be the tqrgat of an 

asslqnmeot. 
Procedure {procedura ldentlfler} was cqtled In a functiona1 

context. 
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Procedure {procedure ictentifler} must hqve At leest one arqument. 
Procedure or function {identifier} resolve~ a FORWARD directive, 

but contains a parameter llst or a return type. The 
declaration closest-containing the Fn~WARD directive Is at tine 
{line number}. 

Procedure or function {Identifier} resolves a FOPWARO directive• 
hut does not Include tho requlred b~ock. The .declarBtion 
closest-containing the FORWARD dlrectlve Is at Sine 
{11ne number}. 

Program parameter {ldantlfler} hes not been declared as a varlnble. 
REAL constant identifier {Identifier} used where an ordinal 

Is required. 
REAL constant used Nhara an ord1ne1 is reaulred. 
Pe~urn types don't match for actual a.nd format function Par~n,eters. 
ROUND built-In function can be appl led only to R~AL arguments. 
Set assiqnment is invalid, both oper~nds must be packed or 

unp ac,ced. 
Slie arnument for dynam1c string allocation must be of tvPe 

INTEGER. 
SOR built-in function can be eppl ied only to REAL or INTEGER 

argurrents. 
Start position argument to SUBSTR function must be of typ~ INTEGER. 
String argument to {function ldent1flerl must be of lenoth s. 
String constant identifier {Identifier} used where An ordlnat 

Is required. 
String constant used Hhere an ordfnal ls reaulred. 
String Jangth must be specified when a11ocatfng a dynamic string. 
String ~lze arqument to SUBSTR fu~ntlon must be of type !NTE~E~. 
StJflSTR funct Jon r·equl n~s .al ther 2 or 3 arguments but {number} were 

found. 
S u b st r i n g i n d ex mus t o ·r t YP e i n t e ~ e r • 
SuhstrJng length can only be 0 or l for an arqument of tvoe CHAR. 
Substrlng notation can only ba apPI l~d to~ fixed or vsr1 Rb to 

length string. 
Substring st~rt position must be>= 1. 
Substring with start position of {number} ~nd length of {nu~berl 

exceeds tha length or the strlna. 
SUCC built-In function can he applied only to ordfnal argum~nts. 
Target array type is not compatible with value type. 
Target Identifier is not va1id for assignment. 
Targot 1abe1 {lntager} of GOTO was not declared. 
Target ordinal typa ls not co~patlbJe with valuA tyPe. 
Target POINTER type is not compatible with value type. 
Target REAL type Is not compatlble with value type. 
Tarnet RECORD type ls not assignment compatible with the 

VA 1 ue 's t YP e •. 
T~rget set type Js not corr.patlh•e wJth va1ue type. 
T~rget string length of {identifier} Is less t~an source·strlng 
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length or {Identifier}. 
Taroet strlng type not compatlbte wlth va,ue type. 
The actual argument for a procedure parameter cannot be a function. 
The argu!'llent of {function h1entlfler} must be a str Ing. 
The array arguments of PACK must have the same component type. 
T~e ar.ray arguments of UNPACK Aust have the same co~ponent type. 
The base typo for a sat of integers must be wlthl~ o •• 2~5 • 
The base typa of a set must be an ordinal type. 
The bounds of a subran1e must be of some ordlnn1 tyoe. 
The CASE constant {constant} ls not ln the range of the 

selector tyl>e. 
The CASE Index expression must be of some ord1nat type. 
T~a comoonent of a packed conformant arra~ cannot be another 

conformant arr~y. 
The component tn>e uf a f 11 e fT'l3Y not be annther f 11 e or a 

structured type with a component of typa file. 
The constant declaration of {Identifier} cont.~lns & slgnerl 

ROOLEAN, Hhich ls illegal. 
The constant declaration of {Jdentlflerl contaJns a signed 

C l·tA R, wh I ch I s i I J ia g a 1. 
The constant declaration of {ldentlfler} contains a signed 

enumerated constant, ~hlch Is I llegql. 
The constant declaration of {Identifier} contains a sfgned 

STRING, which 1·s illogaJ. 
The dereference operator, •A1, can only be applied to 

polnters and files. 
The e1ements of a set constructor must ~11 be of the s~~e 

or d 1 n a I t YP e. 
The elements of a set constructor must of some ordinal tvoe. 
The elements of a set constructor must of the samn ordinal 

type as the base type of the set v~rleble. 
The expression in an IF statement must be of tyoe nonLEAN. 
The expression .in an UMTIL must he of type AOOLEA.N. 
The expressJon In a WHILE statement must he of tyoe BOOLEA~. 
The f lrst argument of PACK must b~ an unoeckerl array. 
ThH f lrst arqument o"f UNPACK must be a packed arrey. 
The FOR control variable {Identifier} Is threatened hy a statement 

tn a procedure at tha same level. 
The FOR contro1 v~rtable {Identifier} ls unknown in the 

current scope. 
The FOR control varlabla {Identifier} must he declared In the 

current block. 
Thn FOR controt variable {Identifier} must not be a for~al 

pararnater. 
The FOR control varlable {1~entlf1er} must not be the control 

varl~ble of a containing FOR statement. 
The FOR control varlable, Initial vaJue, and .flna1 valu~ must 

be of compatible ordinal types. 
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----------------------------------------------------------------------
The FORWARD dlreotiva for procedure or function {identlf1erl 

Is not resolved in t·he current scope. 
The function {function identifier} was never assigned a 

return value. 
The functions EOF and EOLN cennot have more than one argument. 
The Identifier {)dentlfler} has been used as a type, but Js 

unknown ls the current scope. 
The Jrlentlfler {Jdcntiflerl has been used as a type, hut 1s 

not a type. 
The Identifier {Identifier} has been used In a orocedure or 

function call, but ls unknown 1n the current scope. 
The identifier {Identifier} has been used Jn a procedure or 

functlon caJJ, but Is neither. 
The ictent1f1er {ldentlf ler} is unknown 1n the current scope. 
The INTEGER constant {integer) Is qreater than MAXINT 

CQ2233720Z68~4775807). 
The label {integer} Is not access1b1e from this GOTO statement. 
The label {integer} Is not Jn the range o •• qoqq , 
The label {Jntegar}·must appear on a statement Jn the current 

block. 
The tower and upper bounds of a range must be of the snme type. 
The maximum length or a variable strlnQ must be greAter than or 

equal to 1. 
The mnxlmum 1eogth of a varlable string ~ust be less than or eouaf 

65535. 
The m~xJmum 1engt~ of a variable strihQ must be of type INTEGER. 
The maximum number of format specifications is 2 -- found 

{Jnteger} format speclf lcat•ons. 
The operands of {op"3rator symbo.1} are lnco.,,patib,e. Their 

types are {identiflarl and {Identifier}. 
T~c ordlna1 variable is not compatlble with the valua tvoe. 
The para~eter 11st for actual parameter {ldentlfler} does not 

mntch the Parameter I 1st of ttie f orniA I parameter. 
Tho Procedure PAGE can only be apol led to fJJes of type TEXT. 
The procedure PAGE cannot have more then one argument. 
The procedures PEAD and WRITE must have at least one non f11e 

parameter. 
Tho procedures READLN end wnITELN can on1y be ~polled to te~tflles. 
The REAL constant {real strinq} ts out of rgnge. 
The scham1 Jdantlfar in a valable strlna dnclaratlon must be the 

required identifier STRING. 
The second argumant of PACK must be of an ordlnal tvpe that 

Is compatlble with the Index tyoe of the first argu~ent. 
The sacond argument or UMPr~CK must be e.n unpack,ad nrrt.\Y• 
The set e1enent with ordlna1 value {numberl ls outside the set 

range. 
Thn subscrtpt typ.e Is not comp:~tlble ~11th th•e arrf!y 1nc:fex typP.. 
The third argument of PACK must be a pAcked array. 
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The third argument of UNPACK must be of an orrl.lna1 type that Is 
compatible with tha Index type of the second grgument. 

The type {identifier} has been used In Its own defJnJtlon. 
The type of tha CASE constant is not compatible with the tvpe 

of the selector. 
The value {number} 1s outslde the declared range of the varlBble 

{Identifier}. 
TotaJWidth format spccif ier must be of typa INTEGER. 
TotalWldth:FracDigits format can only bg used with type ~EAL. 
Tr Jed to assign to function {function lrjentiffer} outside of 

tre function. 
Tl'WNC bul It-In function can be app! ied only to REAL arguments. 
TYPE {identlf ler} c~nnot be tised as a value parameter. V0lue 

parameters cannot be flies or structured types ~h1ch 
contain flies. 

Unrleclarcd Identifier {Identifier} Is used as actual parameter. 
Opper substrlng index, {integer} must be less than or eoual to 

maximum length or the strJng ~hlch ls {lnteg9r}. 
Variable access raqui.rad. rxpresslons are not allowed In 

this context. 
u~riabte can only ba initlAJ i2ed ~Jth constants, constant set 

cn"structors and the word symbol NTL. 

Pascal 180 :wlH provide the f0Jtowtn9 warning compJle time 
dJagnostJcs. Texts are llsted below. These wltl he produceri In 
the same manner as the other compile time dl~gnost1cs and will 
have the foltow1ng format: 

WARNING *ERROR* {column numher} text 

Oiaqnostlc Texts 
{lnfor~atJon In brackets Js var1~blel 

Idaotlfler {ldentlrier} is 1onJer than 31 characters. May cause 
Interface Problems. 

Tho CASE constant {constant} ls not In the range nf the case-Jndex. 

StAndards diagnostics are select~ble bv control stAternent option. 
These wl'' ha produced In the same rranner as the other COTl:'Pi fe 
t 1 fTl e d I a q nos t l c s an d M i I I h a v c t h e f o 1 I o f..l 1 n g ·r o r · ni a t : 

{level} *{standard}* {column number} text 

Oiagnostlc Texts 

Control Oata Prlv~te 
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5.0 ERROQS 
5.4 STANOAROS DIAGNOSTICS (COMPILE TIMEl 

{lnformatlon In brackets Js varJahle} 

AssJonment of STRING and CHAR ls non-stanrlard. 
Assignment of unequal size strings ls non-standard. 
Co~parlson of STRING and CHAR ls non~standard. 
Comparison of unequal slze strings 1s non-stendard. 
Conformant-array paramaters are non-standard. 
Ouplicatlon of declaration section Is non-standard. 
E X T ER NA L d l r e ct l v e I s no n-s t an d a r d • 
Input of strlnQ typa from a textflle ls non-standRrd. 
OTHCRWISE Is non-standard. 
Pr~defln~d identifier'{identifler} ls non-standard. 
Retaxed order of declarations ls non-standard. 
Substring notation Is non-standard. 
The null strlnq is non-standard. 
The VALUE declaratlon part is non-standard. 
Use of concatenation operator ls non-standard. 
IJs~ of dynamic strino.s is non-standard. 

Syntax error diagnostics are Produced by the tab•e driven parser 
<TWS1 an~ have the rol1ow1ng format: 

{level} *ERR1R* {column numher} text 
{t .oxt} 

D1aqnostlc Texts 
{lnformat1~n in brackets is variable} 

Syntax error. 
Delete {tokan-name}. 

~yntax error. 
{tt)ken-nama} replaces {token-n~rnel. 

Syntax error. 
{tokan-nama} up to but not 1ncludlng {tokon-namel 

!,.,as de I ete d. 
Syntax error. 

{token-name} through {token-name} was roplaccrl 
with Ctokan-na~el. 

Syntax error. 
{tokon-nama} was deleted. 

Syntax error. 
{token-name} was inserted before {token-name}. 

Syntax error: Unexpected end of snurce Input. 
Un3xpect(!!d characbn {character}. 
Unexpected end-of-11nt:h String delJrnlter rrlsslno. 
Unexpected end-or-rt10. 

Control Data Prlvate 
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5.0 ERRORS 
5.6 Jon LOG MESSAGES (COMPILE T!HE) 

----~--~-~--~~-~-----~~~--~--~-~~-~-----~--~---~----~-~--------~~~----

P~scal 180 w111 provide the follow1ng dtaonostJcs to the Job !og. 
Texts are 11sted beJow. These diagnostics Pre unnumbered and wilt 
be output to the Job Jog only. 

Message Texts 

--WARNING-- Confl let use of parameter DERUG, options before NONE 
Jgnored. 

--WARNING-- Conflict use of parameter LIST_DPTIONS, options before 
NONE hmored. 

--WARNING-- ConfJlct use of parameter RUNTIME_~HECKS, optlons 
before NONE iqnoreJ. 

i;. 7 .1QR ~T.ATll$ Mr"s AGr.:s 1cnMpTt E TTt·,El 
r . - -----------~-~-~-- -----~-----

OJRgnosttc Numbars ~nd Texts 
{lnformatlon Jn brackets Is variable} 

590002 Pascal d9tacted {error-level} error(s), TEL = 
{error-levdJ} c~uses abnormal termination. 

590004 INPUT fi•e ts $NULL, no comoilatlon Perfor~ed. 
5Q0005 The FILE_COMTENTS attr1bute for ttie INPUT f11e must be 

either UNKNOWN or LEGIALE. 
5Q0006 The FILE_ORGAHIZAT!ON attribute for the !NPUT fl!e must 

be SEOUENTIAL. 
590007 The FILE_STRUCTURE attribute for the INPUT ft1e be either 

UNJ<NOWN or DATA. 
5C)()(H)B The GL03t\L_ACCESS_MOOE att·r I bute for the. INPUT r i I e must 

cont a In READ. 
590009 The FILE_CONTENTS attribute for the ~!NARY flle must he 

e I th er UNKNOWN or ORJECT. 
590010 · Th1e FILE_ORGMUZATION attr lbute for the BINARY file must 

he S EOUENTIAL. . 
590011 The f=ILE_STRUCTURE attrlbu·te for the BINARY flle he either 

tJN I< NOW N o r D t. T A • 
5Q0012 The GLODAL_ACCESS_MDDE attr1but~ for the RINAPV file must 

cont al n MODIFY. 
500013 The FllE_CONTENTS attribute for the LIST fife must he 

a I th·ar IJNKNO\.f'l or LEGIBLE? or LIST. 
590014 The FILE_ORGAIUZATION ~ttr i bute for the LIST f 11 e must 

be SEQUENTIAL. 
500015 The FILE_STRUCTURE attribute for the LIST file he either 

UNKNOWN or DATA. 
500016 The GLOBAL_ACCESS_MODE attribute for the LIST fl le rnust 

contain MODIFY. 
590017 The FILE _C Dt1TENTS at tr I bute for the ERROR f 11 e must be 

Control D~ta Prlvat~ 
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5.0 ERPOPS 
5.7 Joq STATUS MESSAGES (COMPILE TIME) 

590018 

590020 

!)Q(i022 
5Q()023 
5'l0024 

e I ther tm1<nnwn or LFG!AlE or LTST. 
The FILE_ORGAtHZATION attr tbute for the ERROP fl le must 
be SEQUENTIAL. 
The FILE_STRUCTURE attribute for the ERPOP ftle he either 
lJNt<N 014 N or DAT A• 
The GLOBAL_ACCESS_MOOE attribute for the EPROR file must 
cont al n MODIFY. 
STANOARPS_DIAGNOST!CS first ontlon must be EPRDR_LEVEL or 
NONE. 
STANDARDS_DIAGNOSTICS second ootlon must he ANSI or ISO. 
STANnAROS_DIAGNOSTICS allowed only tMo opt1ons. 
STANDARDS_DIAGNOST!CS option confJlct, options other than 
NONE Ignored. 

Diagnostic Numbers and Texts 
{fnformatJon in brackets Is varlabfe} 

595006 

5Q5008 
5Q5011 
595012 
59~013 

595014 

5Q!H'18 
5Q5020 

5q5021 
50 50.28 

595029 
5q 5030 

59!3031 

595033 

System condition detectedz Divld~ fault at P 
register- = {address}. 
Attempted DISPOSE of a pointer variable with 
an 1nv~I Id value: (address}. 
Attempted DISPOSE of a NIL Pointer. 
Internal Error: Cannot allocate PDT on stack~ 
Internal Error: C11nnot altocate file table. 
Internal Errbr: CAnnot e11ocate wsa in 
REWRITE for file {file}. 
Internal Error: Cannot allocate wsa In RESET 
for -ff le {file}. 
EOF must ba TRUE bafore PUT on file {flJe}. 
EDF must b9 true orlor to use of PAGE on 
fJ1e {file}. 
EOF must be true r:>rlClr to use of WRITE nr 
~R!TELN on file {file}. 
EOLN acti,,ated when EDF ls TR.lJE for fJle 
{fJ1e} at line {llne numher}. 
Input of REAL number {nuwher} froM fi1e ff ite} 
yle1 els {m-ath 11 brs.ry} error. 
File {fila} is undefined prior to use of GET. 
F1Je Cflle} Is undefined ortor tn use of 
PAGE. 
F 1 l g { f i I e} I s u nd a f 1 n e d pr I or to us t?. of PUT. 
File {Fi la} is undefined prior to use of 
Rf:AO, 
File {Fila} Is undefined Prior to use of 
WRITE or WRITELN. 
F11a mode must be GEN~RATION orlor to use of 

ControJ Data Private 
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--------------------------------------~-------------------------------5.0 ER.POP.$ 
~.8 ~ATAl nIAGNOSTICS CRUN TIME} 

---------------------~------------------------------------------------

595034 

595035 

595038 

595040 
'.?9 !JO'tl 

595044 

595049 
595054 

5Q5056 
5950.57 
59505Q 

. 595062 
!595063 

5Q5C70 
5Q5071 

595073 

PAGE on fll~3 {flle}. 
Fiie mode must be GENERATION prior to use nf 
PUT on ·r11 a {f'i le}. 
File ~ode must be GENERATION pr1or to use of 
WRITE or WRITELN on flle {file}. 
F11e mode must be INSPECTION prior to use of 
GET on f i 1 e {f J I e}. 
Flle mode must be INSPECTION prior to use o~ 
READ nn rJJe {f;leJ. 
The Fractional nJglts value must be greater than or 
aqua J to 1. The va I ue {number} Is not A 11 owed. 
Free of unallocated h1ock In ntSPOSE. 
GET attempted on ·flle {flle} when EOF Is 
TRUE. 
Input attempted after end of f11e {file} 
using GET. 
Internal err<•r: Insufficient space to 
perform bextfi le output on file {f1~e}. 
The tntegar value {number} read from flle 
{fJ I e} el<ceeds MAXINT. 
lnter~ctlva fl le {file} must he a textf11c. 
The value '{text}' read from flle {flte} is 
not a valld REAL number. 
llne len1th m~st be <= 150 for •nteractlvc 
Input on file {flle}. 
Internal error: Lot~er merge error in l)lSPOSE. 
More than 100 flies used. 
Pascal ·r11e {·flle} must have file 
organization of SEQUFNTIAL. 
Pascal file {fl le} must have record tyoe of 
VAP.I.fl1B LE• 
REAO ~ttampted when EOF Is TRUE on f lie 
{f11e} • 
RESET attempted on undefined fl'e {flle}. 
ThE vaJue {integer} ls not allowed as tha right 
operand of MOD at 1 ine {llne number}. The va1ue must 
he greater than zero. 
The value '{text}' read from flle {fJlel ls 
not ~ val Id signed number. 
Theo TotalWtdth value must be qroater th~n or equal to l. 
The v~lue {number} is not al lowed. 
Internal Errors Unable to alJocate space for NEW varlahle 
in Heap. 
Internal Error: Upper merge error 1n DJSPOSE. 
System condition detected: Arlth~etlc 
overflow at P roglster = {nddress}. 
System condition detected: ExPoncnt overflo~ 
at P register = {address}. 

Contra• natn Prlv~t~ 
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5.0 EJ?t?ORS 
5.R ~ATAL DIAGNOSTICS CRUN TIME) 

595074 System condition detected: Expon9nt 
underflow at P register = {address}. 

5Q5075 System condition det~cted: Floatlng point 
Indefinite at P register ={address}. 

595076 System condition detected: Inval Id BOP data 
at P register ~ {address}. 

595077 Attempted output of R~AL number to f lie 
{fi1e} yields {math library} error. 

505078 Attempted output of INTEGER numh!r to file 
{fJ1el ylalds {math 1Jbrary} error. 

505079 Size of binary input Item must he <= 2**31 
1 bytes, currant slze Js {numb~r}. 

505oao Internal Error: Error In math I lbrarv 
routlne MLPSMOVE_BYTESi {math llhrarv error}. 

5Q5081 RESET attempt8d when EOF Is TRUE on f11e {file}. 
595082 Size of binary output Item must be <=·i**31 -

1 bytes, current slze Is fnu~berl. 
~05085 Program terminated by call Ing HALT. 
5Q5086 Int~rnal Error: Cannot flnd stack frame for 

target label of GOTO statement. 
505087 FIJe buffer variable ls undef1ned for fJ,e 

{ff le}. 
595088 File buffer variable for file {file} Is 

unde·'f 1 ne d Hh·an EOF Is TRUE. 
59~089 Input of lnteger value {numherl from flle 

{file} yields {nath library} error. 
5Q50q0 Input Jina lenpth {number} cannot ba greater 

than page width of {number} for tnteracttve 
f 1 ·11.? { r i I e}. 

595091 Char~cter value '{text}' read fro~ f lie 
{file} Is outside the declared subrange of 
{text} •• {taxt}. 

5950Q2 Jnt~ger value {number} read from file {f11e} 
Is outside the declared rAnge of {number} •• 
{number}. 

5Q5093 The value {numbar} is out of rHnge at line 
{number}. 

5950Q4 The ordinal value {number} ls out of range at 
I 1ne {nu:nhcu}. 

5Q50Q5 The character value •{text}• is out of rnnqe 
at I lne {numbdr}. 

5Q5096 The subscript value {number} Is out of ranqe 
at 1 lne {number}. 

5Q5097 The ordinal subscript vatue {number} Is out of 
rf.lnge at I lne {number}. . . 

5Q.!;0r.)8 The character subscript value '{text}' Is 
out or r'anr1a at fine {number}. 

5950QQ AttemPted <lerafarence of a pointer with ~n 
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5 • 0 ERR ORS 
5.8 FATAL DIAGNOSTICS (RUN TIME) 

89 5101 

5951()3 

5<.)5104 

505105 

595106 

1nvalfd value: {address} at f Jne {number}. 
Attempted deref orence of a NIL Pointer at 
11 ne {number} .• 
The ordinal value of CHAP' types must be 
within the r~nae o~ o •• 255. The ordlnal 
vaJu,a {number} is.outside thfs range at 11ne 
{number}. . 
The ordinal value of CIUR types must be 
within ·the range of o •• 255. The character 
subscript ·with ordinal va1ue {number} is 
outslde th1s range at 11ne {number}. 
The CASE selector value {number} does not ~atch any ~f the 
CASE constants ending at I ine {number}. 
The char·acter case selector value •{text}' does not match 
any or tha case constants at Jlne {number}. The range of 
case cons·t<ants is '{text}' •• •{te~t}'. 
The source string size of {Identifier} Js areater than the 
th~ taruet string size at 11ne fllne numher}. 
The value {integerJ ls not acceptable as a tower substrJ~o 
index at I Ina {I ina numb~r}. lower substr Ing 1nde~ must 
be greater than or equal to 1. 
L o ''"' e r s u b s tr i 1Ht i n de x { i n t e g e r } mu s t b e 1 e s s t h a n o r e au 2 I 
to upper substring lnd~x at llne {llne number}. 
lJppiH substring index {lnteaer} inust be less than or equal 
to maximum len!.lth of ttie string at I lnl'.? {I fne number}. 
Length of concatenated string Is {Integer} at line {line 
n mn h er }. Max I m mP s t r J n g 1 en g t h a t I o i-rn d I s 6 !5 5 3 5 • 

Tn conformance with the ISO and ANSI standards, a I fst of errors 
( I n t he s ans e o "f tilt~ st a n d a r d s ) w h I ch a r e no t de t e c t e d f o 1 I o w s i 

RefHr~nc•? and access to· component or Jn~ctlve variant. 
Removal of identlfylng-valu~ from pointer-type of Identified 

varlah1e ~hlle refBrence exists. 
Alter3tlon of flle-varlable f ~hlte reference to f~ ~xists. 
Set expression as valu~ parameter which has elements not 

included in the base type of the for~al parameter. 
nuffer-varJ3ble undef'lned lmme<lfstelv ,orlor to use of PUT. 
Different variant specif led for active variant cr9~ted by 

NEW(p,cl, •• ,cnl • 
O-I S P O S E ( p > us e d w h en J :J e n t I ·r y t n 9-v a I u c c r e a t e d h y 

NEWCP1c1,~.,cn) • 
OJSPOSECP1k1, •• ,l\m) appl Jed to variable created by NE\J 

different numhar or variants. 
n. I S PO S E < p , kl .• •• , I~ m > a pp t J e d t o v a r I ab I e c r e A t e d b y N E W 

di ffer•3nt variant Ji st. 
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5.0 ERRORS 
5.0 ERRORS NOT DETECTED 

Undefined Par;qmet;u· o·f a PoJnter-tvoe to DISPOSE. 
Use of varlshte created by NEW(p,cl, •• ,cn) ln assignment 

statement or actual parameter. 
ComponAnts of unpacked array are both undefined and 

accessed for PACK. 
Components of pac~ed array are undefined for UNPACK. 
f undefined when ED7-Crl .act1vaterl. 
f undefined \..than EJLN(f) activated. 
Use of undeflned variable, or portion thereof. 
11nrleflned function result upon comp1etton of function. 
Set expression In asslJnment statement which has elements not 

Include~ In the base type of the varlable-access. 
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