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1.c INTRODUCTION AND OBJECTIVES 
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This document Is the External Reference Specification for Pascal 
lBO. It specifies thn lenpun9e Implemented, the user Interface to 
thB eorr;p i I '2'r ~nd the di acrnost ics produced by the comp1 ler. 

Th~ P~scat refer~nce manual [reference a, below], which exists In 
dr~1rt form, presr;nts nddl tion~I detnl 1, ~nd coses, e.xpl~ne-tlons 
3nd exceptions of PescMl which were felt to be more Appropriate to 
rl8C~ In the msnuAI rFther than in the ERS. 
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-------------~----~---~-·-----~~----~----~-~-~~--~~~-~------~~~--~--~--

3.0 Ef!!UEf_QfSCBifIIDM 

3.1 AB.SIB.AC.I 

Pascal 180 lmplemgnts the Programming lanauPge 
descrlbierl h:?low. 

3.2 llE~G.EIEilUtl 

GS 

Th~ lnltlPI rele~se of Pnscol 180 Implements t~e Pascffl lanQu~qe 
~s d~f ined by the ISO Stendard 1nd the ANSI Stand~rd, ~ith 

exceptions noted below. The ISO Stgndard provides the base 
lanquape definition. Cert~tn extensions, detailed below, ore 
provided. Thes~ extensions to the above stendsrds cen be fltgped 
~t the us~r•s reouust. 

3.?..1 EXTENSIONS 

Extensions to the ISO Stand~rd qre listed below. To obt~ln a 
comple~e l~nguRg9 d~scrlptlon1 the toxt of the ISO Standard 1s 
modified as noted. 

Pascal identJfers are extendc!d to ~llow the underscore'-' and the 
currc-:ncy symhol 1 $ 1 ?.s p~rt or :rn·identifler Jn thP. s~me m~rnner ElS 
n dig.it. 

Modify definition of Identifier [o7, 6.1.3 of ISO St~ndnrdl as 
fol IO!-iS: 

Identifier.= letter {lctt~ridl?it:tatt,r-symbol} • 
I !~ t tn r- s y m b o I = "-" : "1" • 

Th~ impf~mPnt?tion of value initializations is defined as: 

Modify word-symbol [p7 of ISO Standard] ~s follows: 
Insert ~'f'tcr "until", : "value" 

Mo~lfy def in it ion of block [p9 of ISO Standard] as fol lows: 
Insert i::aftu 'vf1rl~bl0-declaratlon-pf'rt 1 In •b,ock =t: 

v~luc-initiallzatlon-p~rt 

In~Art after •vnrlsble-declaration-nart = ••• •: 
veluA-lnltiqf lzatlon-pert = 

[''vnlu''" Vl11ue-inlti1-11 i:z~tfon "-;" 
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3.2.1.2 VALUE Initl~1fzqtion Pert 
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----------------------------------------------------------------------
{ v •rJ I u o- i n I t i ra I i z f:l t i on "; ••} J • 

Insert after variable-declaratio.n [p21-24 of ISO Standard] the 
fol lowfni definitions: 

v ?. I u '.~- 1 n i t i a I i z a t l on = 
v?riab1e-identlfier {":=":"=") value-specification • 
value-specification= constent 1 "nil": set-value. 
set-value ~ sat-constructor • 

NOTES The two forms of ooerator provf ded (':= 1 and 1 =•). The 
fcrmar Is the cholc~ of the ANSI extension which ts currently In 
proqress, the latnr Is the P?scal 170 form. The former Is the 
preferred form. 

The lmpJernftntetion of the otherwise clause In the case statement 
i s d ~; f I n n. d ~ s : 

Modify definition of case steternent [p45 of ISO St2nd9rdl to reed: 

C(t.se statement = 
"c n s e" c n s ?.- I n d .-.~ x no f" 
C8se-1 lst-el~ment {";" cese-1 i st-~lem~nt} 
c~se-statement-tsl I • 

Insert followlno definition nfter 1 cese-lnd3x 1 J 

Cflse-st~tP.m~nt-tal I = ["othnrwlse" stetr:irrentJ t;J "end". 

Th~ lmp1emcntatlon of the otherwise cleuso Jn variant records ts 
dcf lned as: 

In section 6,4,3,3 [p15 of ISO stsndardJ, replace the production 
i'~or 0 vr. .. rlent-p~rt" with the following: 

variant-part= 
"c.~se" vnrl?nt-snl,:;.ctor "of" 
v~rirrnt-list-element {";" v.f.1riRnt-list-olementl 
[ C"J"l varient-rort-completer J • 

variant-list-elem~nt = 
c-~se-const9nt- It st "1'' V:lr l<:'!nt-dttnotcr • 

v~rient-psrt-complAtqr = 
"otherwise" v~rlent-denotcr • 

variant-denoter = 

Control D~t~ Prlvi;te 
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3.0 FFAlUR2 DESCRIPTION 
3.2.1.4 OTHERWISE Clausn in Varlnnt Record 

" (" f J e I d-1 1st n ) " • 
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R~!~xetln!l nf ·nrrl~tlno of n~c!qrq.tlv2 ?~r.t~ -- ~--- ~ -~--U--- -------- -~- -----~ ~ 

Pascal declarative parts are allowed to occur In ~nv order, and 
msy be repeated. Th! eerller restrictions to ~~flnition be•ore 
use epply, Jn Pertlcular, e forward refarenee po1nter type 
dett~retion must have the base type defined by the end of the 
type-deflnitlon-P?rt In which It occurs. The extension Is defined 
by: 

In section 6.2 [p9 of ISO standard] rr.odlfy the production for block 
~s follows: 

block = {l~bal-decl~retion-pqrt : const~nt-def1nitlon-part 1 
type-deflnltlon-part i varlable-dectaratlon-part 
v~lue-dsc!~retlon-pert : 
procedur·e-nnd-function-decl~ration-part } 
st9tem~nt-part • 

NOTEt This sxtension t~kes Into account the value extension In 
3.2.1.2 or this document. 

Pascel str1nP extensions include: verlable length strlnos, 
relRxation of oparPtlons on ffxad tenpth strings, dynnmlc strings 
and the inclusion of n1H1 predefined routines to facllltate string 
op~r~tlons. Thfl strinq extensions ore defln~d as follows: 

Ropf Fce the second sentence of the first pcrs9r~ph of section 
6.1.7 (p8, ISO standard] with the followings 

A eh!racter-strln9 contolnlno more thRn one strfnq-element 
stud I d~notr: ~ vntu~ of a str lnt;i-typ~ with 9 len~th equal 

. to the number of string-elements cont~lned In the 
ch9r•ctor-string. A ch~racter-strinp contelnlnp zero 
~lemflnts shall d~note the null-string. 

RcplAce the production for character-string Cpe, ISO standard] 
ld th l 

charBcter-strlnq = "'" {strinr,-element} "'" • 

R~pl~ce saction 6.2.2.10 [pl01 ISO stend~rdJ with: 

IM~ntlfiars thst denot~ the reautrad const~nts, typos, 
schem~, procedures end functions sh~I I he used ss If th~lr 
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~--~~~~~-~~-~--~~~~~~--~------~----~--~----~---~-~----~~-~-~----~---~~ 

3.0 FEATURE DESCRIPTION 
3.2.1.6 Strlno Extensions 
----------------------------------------------------------------------

def inlng-points h~ve ri r~gion enclosinp the program. 

Insert hofor~ the NOTE In s~ctfon 6.4.2.2 Cpl3# ISO standard]: 

T he 1 e. n gt h o f ~ c h ~ r - t y P ~ v ~ I u 11 s h a I t b e 1 • Th e. m 2 x i rr. um-
1 e n~th of the cher-typa shaJI be 1. 

NOTE: A char-type value may be used as a string-type 
v~tue of len9th 1. 

Reptoce the first sentence of 6.4.3.1 [p14, ISO standard] with: 

A new-structured-type shall be classlfled as en 
array-type, record-type, set-typ~, fl le-type, or 
v~ri~ble-strin9-type accordino to the uprcked-structured
typE or variable-strlng-tyoe closest-contained by the 
new-structured-type. 

Rep1Ace the production for new-structured-type ln 6.4.3.l tp14, 
ISO stendardl wltht 

new-structur,~r:t-type = ["picked" J unp9cked-str uctured-t:vpe 
: v~rfehle-strino-type • 

Replace the last three paragraohs of 6.4.3.2 [pl5, ISO standard 
to form tho new section betwe~n 6.4.3.2 end 6.4.3.3t 

6.4.3.x Strinq Types 

6.4.3.x.l General. A string-type shall be denoted by 
~lth~r ~ fixsd-strinn-tvpe or a v~r1Ahle-strlng-type. The 
vnluas of a string-type shqlJ he structured as a rnapplnp 
from each value of an Index-domain onto a distinct compon
~nt. The Jndex-dom~ln of~ strin~-type ve1us shall e1ther 
he f.:mpty <th~~t is, h1ils no vnlue> or shell be f?n inteper 
suhrgnge-typc with q smallest ~~lue of 1 end~ l8rpest 
value of greater than or equal to l. Each component of ~ 

strlnQ-tyo~ value shell be~ volu~ oP the char-type. 

The length of~ strin9-type velu9 sh~1t be zero If the 
Index-domain ·is empty; otherw1se It shal I be the largest 
VBlue of the index-domnin. The strlnp-type V91Ue with 
length zero is desipnat~d the nult-strlnp. 

The correspond~nce of chara~ter-strlngs to values of 
string-types Js obt~lned by rnl~tlng t~e 1ndlvldual string 
-efAmonts of the cherecter-strinn, tnken in textual order, 
to the components of the ygfu's of the strlnq-type In 
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3.0 FEATURE OESCRIPTION 
3.2.1.6 String Extensions 

ord~r of incrr~ssing index. 
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NOTES: tl> String-types possess properties which atlo~ 
Rcc~s~lng a substrlnq ~nd reading from a textfile. Strlng
typ! values mAy be us~d 1s the ;ctu~l-peremeter correspond 
-Ing to a value-parameter possessinq a string-type written 
toe te•tflle ~nd use~ with the re1etlonal oper~tors ~nd 
with the strlno concatenation operator. 

(2) Char-type VAiues possess properties that aJ1ow thAm to 
bri ust~d tdnntlct.llly to strin~-'type vPlu~s of length 1. In 
parttcular, cher-type values may be used Rs the eotuel
oarameter corresponding to e value-parameter possessing a 
string-type, assigned to s veriRbla possesslno a string
type, written to A textfile and used with the rel•tlonnl
opsrqtors ond with th~ string concqtenetion operator. 

6.4.3.x.2 Fixed-string-types. Any type designated p~ckerl 

~nd denoted by an array-type heving as its lndo~-type a 
denototlon of a. subrange-type specifylnp A smallest vn1ue 
of 1 and a largest value of greater than or equal to one, 
and h~vlnp as Its component-type s rienotetlon of the char
type, sh~ll be deslgn~ted a fixsd-strina-tyoe. 

The maxlmum-1enqth of a fixed-string-type shall be the 
teroest value of the indax-tyPe. 

NOTES: (1) A fi~Gd-strinq-typc Poss!sses the properties of 
both an array-type and a string-type. 

(2) The 1~noth or ell VAiues of 9 p~rtfcular flxnd-strfnQ
typ~ ls equal to the m~xlmum-lnngth of the fixed-string
type. 

6.4.3.x.3 V~rtnb1e-strlno-typ€s. ThP maximum-length of ~ 
v?riable-strlng-typ£ shell be ar~~ter thBn or equal to 1. 
F:ach value of a variable-string-type shall bee strlng
tyna value ~ith ~ len~th l~ss t~Pn or equ~I to tho m~xl
mum-1enqt~ o~ t~e variable-string-typA, 

Th~r~ sh~l I ba a schema that Is denoted by the required 
sche~a-ldentlfier STRING. The sc~~m?-identlfler In~ 
v?riRh1e-.str Ing-type ·sh fl I I denotn the rt-"QUired scheme 
STRING, 

varlable-strlng-type =schema-Identifier 
"("maximum-length ")" • 

schemg-ld9ntlfi~r = identlfl~r • 
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3.0 FEATURE DESCRIPTION 
3.2.1.6 Strlnry Ewtenslons 

maximum-length = const9nt • 

Example: 

ver str: string (6); 
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NOTE: A varishle-strlng-type possesses the propertlcs of a 
string-type. The Individual components of e verleble
strlnn~type can he obtained by lnd~xlnp it as an prr•Y• 

Replace the production for domain-type in .se~tion 6.4.4 Cp191 
ISO standard] as follows: 

domain-type = type-identifier I lnderinite-strlna-type 

Repl~ce rule d of s~ction 6.4.5 [p201 ISO stAnd~rdJ wltht 

(d) Tl ~nd T2 are cher-types or strlnq-types. 

Repl~ce rule e of section 6~4.6 [p201 ISO stan~srdl with: 

(e) Tl and T2 are compatible, Tl Is a str1ng-type, and the 
f ength of the vatue of T2 Is less th~n or equEI to the 
mexfmum-length or Tl. 

Add to the end of section 6.4.6 [p201 ISO standardlt 

(3) It shalJ be an error or Tl and T2 are compgtibte, Tl 
is ~ string-type, ~nd the len9th of the v~lua of T2 Is 
greater than the maxlmum-tenqth of Tl. 

Modify th~ list s~ntence of the second per~ornp~ of sect1on 
~.5.1 [p21, ISO standard] to read: 

A varfable-access, eccordlng to whether It Is an entlre
verieble, a compon~nt-vorlable, en ldentffied-v~rlebte, a 
buffer-v~rl~bl~, or e substrina-verloblc, sh£11 denote 
either a declared variable, a component of a varlable, a 
vmrlobla which Is identified ~Y r pointer valua, 3 buffer
vnriabla or F suhstrino-v2riabf 9, respectlvely. 

Replace the production for varlable-gccess, section 6.5.l fp211 
ISO st~ndqrdJ ~ttht 

veri0bla-&ccess = entir!-vsriahl~ : componant-v5ri,ble : 
identified-variable buffer-variable : 
substrlno-v~rt~~le • 
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Raptece the Production for lndexed-variabte, section 6.5.3.2 
[p221 ISO stsnderdJ with: 

indexed-verlAble = array-variable"[" Index-expression 
{"," Index-expression } "l" I 

strinq-varli-lb1e "[" index-exprP.sslon •1 J". 
string-v~rlable = vsrl~b1o-access • 

Replace the second p~reoreph of 6.5.3.2 Cp221 ISO st~ndardl 
"'11 th: 

An ~rr~y-variable sh9tl be P voriab1e-acc~ss that denotes 
a vari~ble poss!sslna nn •rray-type. A strlno-verl~ble 
shell bee varigb1e-acness thet denotes a v~rlablE possess 
-lnq ~ strinp-tyPG• The strlnQ-veriPble of an 1ndexed
var iable shall denote a varlab.le possessing varlable-
strin~-type. · 

NOTE: Variables possessing e flx!d-strfn9-type ire Indexed 
using array-type properties. 

For 1n lndex~d-v~rl~ble closest-containing ~n nrr@y
VEriable ~nd a slnple ind~x-exoresslon1 the value of the 
index-expression shall be asslqnment-compatlble with t~e 
lndex-typ~ of the errny-typ~. 

For en indexed-vArisble closest-contnlnino a strlng
varlable and Index-expression, the index-expression shalt 
possess the Integer type. It s~nlf be en error If the vale 
of th~ lndex-e~pression in en inde~ed-v~riable closest
containing ~ string-vrrlcb1e is less than on~ or gr~ater 
than the length of the value of the strlng-varlable. It 
sh?ll b:! ~n r:rror to alter the len~th o1 the vatu~ of .e 
strin~-vsrl~b1a when o reference to a component of the 
strlnp-veri~~lff exists. 

The component denoted by the lnd~xed-v~rieble shall be the 
compon~nt thft corresoonds to the vnluo of th~ inde~
expr~sslon by the mapping of the type possessed by the 
array-var·lable or string-variable. 

Arid th~ foll~wlng new section, efter 6.5.5 [p241 ISO steridsrdJ: 

6.5.6 Substrlnn-varlehles. A substrlno-vsriqble shall 
denote a variable possessing 3 new fixed-string-type. 

substrinp-vsriable = strlnp-vari~~le ''[" Index-expression 

Control Data Private 
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"••" Index-expression "l" • 

Th~ index-expression in a substrJng-varlable shall possess 
tht?. lnteg1;r-tyoa. It shal I be en ~rror if the velues of 
either Index-expression in e substrino-varible Is less 
than 1 or gre~ter then the length of the valu~ of the 
strfng-varfable of the substrlng-varl~ble or If the value 
of 'the laftmost index-expression is qreater thnn the v?lue 
of the rightmost Index-expression. T~e mexlmum-length of 
the flxed-strinp-type possessed hy the verlab1e denoted by 
the substring-variable shel I be equef to one pt us the 
velue of the rightmost lndax-e~pression minus t~e v~lue of 
the leftmost ino~x-expression. Th~ components of the 
v ~ r I a b I e d 'en o t e d b y t h e s u b s t r I n g - v a r I a b I e s h a I I b e , I n 
order of lncre~sfng index, th~ contl~uous components of 
the string-vFrlnblc from the component th~t corresponds to 
the value of the Jeftmost Index-expression through the 
component th@t corresponds to t~e v~lue of the rlqhtmost 
index-expression. 

Thn order of evstuatlon of the Index-expressions of a 
substrlng-varlahlo shall be Jmpt~mentetJon-dep~ndent. 

It shall he on error to ~lter the length of thn v0lue of o 
strino-verl~ble when e reference to a substring of the 
strlng-v~risbls exists. A ref~rsnce or eccess to P sub
strin9 of ~ v~r iahle sh~1 I constitute fl r£ference or 
aocess1 resoectJve1y, to the vsrlsble. 

Replace the production for v~rlobte-p~rnmeter-spsciflcetlon In 
section 6.6.3.1 [p281 ISO stendardJ withs 

vqrlabla-p~rn~~tar-speclficatfon = 
"var" ldentifer-1 ist "'" (type-idrntlfler 

indeflnite-strinp-typP. l • 
indef init~-strin9-type = schem~-id~ntlfier • 

Add the followlng P~ragraph to the end of section 6.6.3.2 
[p29, ISO standard]: 

If th~ formal pnrnm~tAr possesses a f lxed-string-tyoe and 
Its maximum-length Is greater th~n the 'ength of the vnlue 
of th£ axprossf on thon the v~lue ~ttrlbuted to the 
v~r fah1e d~not0d by the format p~ramt.?t'?r sh81 I be s value 
of the ·fixed-string-type whose components In order of 
lncreesinp lnd~x sh9ll be t~e components of the v~lue of 
the expr~ssi on In order o~ Increasing index or the chsr
type vnlu~ of the expression, rollowed by so,cas. 
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Replace the second sentence of section 6.6.3.3 {p29, 
ISO standard] with: 

T h F.' s c he m a- i de n t 1 'f I € r I n an i n d e f i n i t e- s t r I n Q - t y p e s h e 1 I 
denote the required schema strlno. Th~ ectu~l-parameters 
corresponding to formal par~meters th~t occur In ~ slnQla 
v~rlRbla-pqram~ter-specificetion conttlning ~n indefinite
string-type shalt ~II possess the s~me vPrl~ble-strlng-

. type. The formal parameters shall possess a varlable
strinq-type that shell bn distinct from rny other type, 
snd which sh~ll htve e maximum-length equ~I to the maximum 
-length of the variable-string-type possessed by the 
actuof-pnramttars. Otherwise, the type possessad by the 
~ctual-pqrameters shall be the some es thft denoted by the 
type-Identifier of the vor1a~le-pernrnfter-soeclffestlon, 
and the formal parameters shall also possess that type. 

Adrl to th~ end of the last pareqrgph of section 6.6.3.3 [p29, 
ISO st~ndardl the follo~ingi 

An actual v8rigb1e oernmeter shelJ not denote a component 
of B string-type. 

NOTE: An "ctuel vBrtebte pararreter cannot denote a 
substrinq-varleble because the type of 1 substrlno-
var iqbfe is a new fixed-string-type dif~erent from every 
nnmed type. 

See sectton 3.2.1.a, this document for new predefined functions 
ln1e~, lennth, m1x1angth, ~nd substr descriptions. 

In section 6.6.5.3 [p341 ISO standardJ, after the first 
sentence for both P8r'.3grPphs ttnew(p)" (:nd "n~w(p,cl, ••• ,cn>" 
Insert the following sentences 

"The domfiin-typ~ or the pointer-type possessed by p shall 
be a type-Identifier." 

Add ~rter the second por~nraph In section t.6.5.3 [p35, ISO 
st~nrl~rriJ the fo1 lo~dn~ Pf:lrqQrephi 

new f P, i ) sh e 1 I c r l:1 Ht e ~l n '3 \<• v ~ r I ~ b I n the t. l s to ta I I y-
u n d 3fIned1 sh~ll cre.~te ,~ ntw identlfying-vDlue 
of the pointer-type Associ3ted with P that 
Identifies the new variable, and shall attribute 
this ldentifylnn-value to th~ v&rlahle d9noted 
by th~ vnrl~ble-2ccess ·p. ThP domoin-type of the 
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3.0 FEATURE DESCRIPTION 
3.2.1.6 Strln9 Extensions 

----------------------------------------------------------------------
pointBr-typ~ possessed by~ sh~l1 be en 
indefinite-strinp typo. Th~ cr~~ted v2rl9bl~ 
sh2ll possess a new variable-string-type which 
shall htve a maximum-length specified by the 
value of the expression I which shnll be of 
Integer-type. It shel I be an error If the 
v~ lu~ of I Is not greater th~n zero. 

Repl~ce the second to 1qst paragraph of section 6.1.2.~ Cp41, 
ISO stnndordJ witht 

Wh~n the relatlonrl oparators =, <>1 <, >, <=1 and >= ere 
used to compere operands of compatible chtr-types or 
string-types, they denote the lexlcographlc re1atlons 
defined below. Lexlcoqrephic orderlnq irrposes a total 
ordering on values or 9 char-type or string-type. 

Let sl and s2 be two values of compatible char-types or 
string-types wher~ the l~nqth of sl Is less than or ~qupl 

to the length of s2, and let nl be the length of sl, end 
let n2 be the length of s2J then 

sl = s2 Irr (for all 
~nd (for ~It 

ln r1 •• nl]t sl[lJ = s2[11l 
in [n1+1 •• n2J: • ' = s2[i J) 

sl ( s2 iff (there QXists n P in [leen]: 
( for a I I I I n C 1. • p-1 J t s 1 [ I J = s 2 { I l) 
~nd sl[p] < s2[pJ > 

or ( (for All i in [l •• nlJ: sl[IJ = s2[1J) 
and (there exists p In tnl+l •• n2l: 

(for all I In Cnl+l •• p-lJI 1 '= s2Clll 
~nd-' ' < s2[p]) > 

Add the foltowlno nAw section, before 6.7.3 [p411 ISO standardJ 

operator 

+ 

6.7.2.6 Strlnq op~rstor. The types of OP(rtnds ~nd 
results ror the strina oparstor shall be ~s shown in t~b1e 
6. 

T~.ble 6 
Str 1 nq Opereitor. 

v~eration type of operands 

string anv char-typ~ 
concetAnation or strinp-typa 

type of result 

VtHir.bl-:?
strln'1-tYPe 
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------------------~---------------------------------------------------

Let a and b be operands possessln9 eny cher-type or 
str1np-type, then a+ b shall denote e string-type value 
whose 1enoth shn11 be equel to th! sum of the length of a 
and the length of b. The value of the components of a + b 
in order of lnare1sin9 Index shall be the v~lues of the 
compon~nts of ~ in ordor of incre~s1ng index or the ch~r
type valu~ of~ fotlow~d by the Vf.lues of the components 
of h In order of lncre.aslng Index or the char-type value 
of b. 

Add the followlnp ~fter the first perapreph of section 6.a.2.2 
Cp42, ISO standard]: 

If the vori~hlP- denot~d by the vnrlable-fccess of the 
~sslonm3nt-stntamcnt or the uct1v!tion result that Is 
denoted by the function-Identifier of the asslgnment
stotement possesses B flxed-strlno-typ~ end Its maximum
length is oreater then the. lenqth of the vslue of the 
expression of the osslqnment-stst~ment, then the vclue 
attributed to the variable-access or activation r~sult 
shtll f be a value of th1.) -flxf;d-strlnQ-typir: whosP. components 
In order of lncreestnq Index shell ho the components of 
tho valu~ of the expression In or~er of incrensinq Index 
or the char-tyoo value of the expression, fot lowed by 
spacas. 

NOTE: This ~pp1 i.es to substrinq-v~ri':lbles es wel II since 
they possess a fixed-string-type. 

R~p1~ce in the last sentence of p48, ISO stund~rd: 

"or the real-type)." 

"th~ real-typp, or 9 str.lnQ-t.vpe)." 

Insert b~tw~~n paraQraphs (b) And (C) of section 6.9.1 [p49, 
ISO standard] the folfowln~z 

Cb.ll IP v is e v~rlable-pccess ooss~sslnp q fixed-strln9-
typ~, r9od(f1v> shall ncc~ss the t!xtfile variable and 
est9blish a reference to thet textflle vnrlable for the 
r!~91nlnn execution of the st~tement. The remolnino 
ax~cutlon o·f the stntP.mt~nt sh~1 I causf: th~ re?dlnQ frore 
the refer~nced textflte varJable of? sequence of char
ect~rs. Readlno sh~' I ce1se os soon ~s either the numher 
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of eh0r1cters re3d from the buffer-vnrlcblP of the 
referenced textfile attrituted to th~ buffer-vqrisble 
v9rl~hle Is an end-of-line. The volue ettrlbut~d to the 
var I able v shal I be the value of the fixed-string-type 
whose components in ordar of lncrtaslng Index consist of 
the sequence o' charectors re~d from the buffer-verf Pble 
followed by zero or more spaces. 

NOTEt If the value of th~ bu1fer-verl~b1e Is inltlnllY ~n 
end-of-line, then no characters ure read nnd the v~lue of 
each component of v Is a space. 

(b.2) If v Is A V!rloble-£ccess possessin~ a v~rlnble
string-type, re~d(f1v) shRll ~ccess the textfll9 varl~b1e 
and establish~ r':?-ference to that textfi le varl2ble for 
the remaining sxeeution of th! st&tement. The remnlnlng 
€Xi9cution ot thP. stet~ment shsl I er.USP. the rePdinq ·from 
the referended taxtfile variab•e of n sequane9 of char
acters. Reading shall cease as soon as either the number 
of cheractars reqd from the buffcr-vorlnhle of tha refer
enc:ed te~tfl le ~qua ts the maximum-length of the v;;;rlehla
strina-type or the comoonent Pttrfhuted to the buffer
var lable variable Is an end-of-tine. The value attributed 
to the vorlrble v shall ba thP value or t~e varlqbfe
strlnp-type whoso lenqth 1s ~quaJ to the number of cher-
acters read from the buffer-varlable and whose components 
In order or Increasing index consist o? t~e s£quence o• 
charscters reed from the buffer-veri?hfq. 

NOTE: If th~ V'1lue of the buffer-verlable Is lnf.tla11y an 
~nd-of-llne, then no chnr~ct~rs are r~ed Pnd the VPIUP of 
v is the nut 1-strinr:J• 

RepJ?c~ the first sentence of section 6.9.3.6 [p521 
ISO stand!rdJ withs 

If the va1ue oF e is ~ strln9-type v~1u! Hith ~ length of 
n, the def~.u It Vl11u·e of Tota J WI dth sh al I be n. 

R0nry's 0rc ?llowed in case statement constant tlsts and case 
v~rlent nonstent lists. The extension Is defined ~s followst 

In sFction 6.4.3.3 Cpl5 or ISO st~nderdl the production for case
c on st ant- I I st is ch an g e d as f o I I ow s: 

ces~-constant-11 st :: C!lse~r1}no~ { 11 ,•· c~se-ranoe } • 
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3.2.1,7 Ranqas in CASE Stntament and Variant Constant lists 

Add the production for o~sa-rAnqe: 

case-range = cas~-const~nt { "• •" c~se-eonst9nt} • 

Add after the end or th3 first porpgreph efter the first NOTE In 
6.4.3.3 [p16 ISO standardl the followlng paragraph: 

Th0 vBtue d~noted ~Y a crse-constent of a cese-rnnpe shell be 
distinct from the ve1ue d!noted by any other c~se-constant of the 
case-range. 

Add to the end of the first p!ra~r?Ph 1fter the first NOTE In 
6.4.3.3 (pl6 ISO stqndard]: 

A case-range shall denote the set of v~lues consistlnQ of the 

t • 
' • 

' ' • 1 

' f 

vslues denoted by the c~se-constants of the cns~-r9noe and, if two : 
cese-const?nts ere specified, th9 values between t~e values denoted : 
hy the case-constants. If present, the second case-constant of the I 
c~se-rPnoc sh~ll danotq c v~lue qreater then or eoupl to the value I 
denoted by the first cns~-const@nt of the c9s9-r1nge. 

Replace the second pnr~oraph ~fter the NOTE wltht 

The type of e;ch cese-constent of a case-constAnt-list of n 
veriant-list_e1ement of a variant-part shall be compatible with the 
typ~ denoterl by the ts?-type of th! varient-s~lgctor of the 
vartent-p£rt, end th~ v~1ue denoted by ea~h such c~se-constent 
sh1lt he e m-0mber of the set of values determined by that type. 

Repl~ce the first p1rngr~ph of 6.a.3.5 [P44 ISO standard) wltht 

The vnlues denoted by the cFse-rqnges of the n~se-constant-1tst of 
the cese-llst_ele~ents of a case-ststement shall ~e distinct and of 
th~ s~me ordinol-type ns the expression or the CRse-stetement. A 
cBsA-rPnPe sh3ll not overlep the renqe of ~n ~lrcedy specified 
valun. On rxncutlon or the cnso-statement the e~se-index she11 be 
evaluated. That value shall then specJfy execution of the 
st~temflnt of the case-llst-e1ement closest-cont~lnlno the cese
rnnof denotln~ th~ set of v~tuos thst ~ontrins th0t value. 

It shal I be an error Is none of the ef:'se.-r~noes is ~augl to or 
cont~fns In its rAnae the valuo of the CQse-lnd~x upon entrrnce to 
the rase-st~tAment. 
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Structured constant constructuros she I I be !ltowed In const~nt 
definition parts, and those constt:rnts so defined shal I be allowed 
es d~f Jn~d below: 

In 6.2.2.3 [plO ISO standard] ch~nge the referance to 6.3 to refer 
to 6.3.1 and add references 6.3.2 and 6.3.4.2 • 

Betwten the hendlnn Fnd text of section 6.3[pll ISO stPnd~rdJ, 8dd 
th<:i he~din(? n6.3.l Gr,rner·~I·"• In the subsection thus created, 
change the production rula for constant to be as fol1ows: 

constant = (sign] ( unslgn~d-numb~r : constont-identlfler ) 
1 c trn r act er-st r In Q i "n J 1" ~ structured-constant • 

Following the above section 6,3.1 [pll-12 ISO stendsrdJ, edd the 
followtno new sections 6.3.2, 6.3.3, and 6.3.4: 

6.3.2 Structured-constants 

I 
I 

• • t 
I 
1 

• ' I , 
• • 
w 
f 

• ' • ' 
' • ' • ' • ' • • 
' I 

6.3.2.1 GenerriJ. A structured-constent shntl dsnote a vatue of the : 
type of the structure-constQnt. T~~t type shall beg type that Is : 
permissible as the component-tyoe of a file-type (see 6.4.3.5). : 

structurad-constsnt = 
array-typR-identiflar ~rr~y-value ~ 
record-type-Identifier record-value 
set-tyo~-fctnntlft~r set-vq,lu€ • 

componcnt-v!lue = const~nt t orr~y-vn1ue 
: set-value • 

r~cord-velue 

t 

' • I 
I 
I 

• • • • • ' • • • • 
Thn type of ~ structured-constnnt shot I be the typ' denoted by the : 
erray-type-identlfier, record-type-id@ntifler, or set-type- : 
Identifier of the structured-constant. The type of an array-value, i 
& rncord-velue, or 2 set-vctu~ of ~lther e structurRd-const2nt or e i 
component-value shall b~ the typ~ of t~e structured-constont or the: 
nomponent-v~lue, resp~ctive,y. Th~ vatue denoted by a constant In i 
a component-value shall ha sssi9nmcnt-comp~tlblA with the type of 
the component-vRlue. The structure o~ A vetue possessina ~ 
structured type sholl be th~ structure of thr structured type. 

6.3.2.2 Array-values. The type of an nrrey-veluP shal I be an nrray 
typa, end the erray-v,lue shftlt denote~ vqlu~ or that type. 

nrrny-vnlue = "(" [ array-value-element 
{ ";" arrny-v~luo-~lem~nt ) [ ";" l J 
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[ ~rray-yalue-COm~let!f [ "J" ] ] HJtt e 

Array-value-completer = "othorwis!" component-value • 

arr ay-v a I u e-e I emr: nt = case-cons tent-1 i st "I'' comp on en t-va I ue • 

The type of e component-vetue of either eri array-velue-elerrent or 
an Brray-value-cornpleter of an array-value shall be the component 
type of the Array typs of th~ erray-vnlue. 

Tha v1tues denoted by the cnse-renqes of the eas~-constant-11sts 
of the array-value-elements of an array-va1ue shalt be distinct and 
shPll belon~ to the set of vqlue determined by the Index type of 

• ' • • • • 

the arrny type possessed by the arrny-value. Ev~ry component of ~n i 
~rrny-velue shnll bee volun, es specified by on' or the follo~lng : 
two st2tements1 

• ' (8) The compon~nt m~pped to be each v01ue denoted by n cese-renge : 
of a case-constant-I 1st of an array-value-element of the array- t 
vBclue shal I hf!J tht value denoterl by the compon~nt-value of the I 
8rrpy-va1ue-element. 

Any component not mapped to by a value denoted by a case-range 
of 2 cesG-constnnt-11st of on srrcy-vqlue-~lement of the 
irrsy-v!1ue shell b~ the value denoted by the component-velue 
of the arrsy-value-completer of the array-value; th~re sha11 be 
at least one such component If and on1y If th$rO Is ~n errr,y
vatue-comptoter In th2 ~rrPy-vRlue. 

6.3.2.3 Rer,ord-va.luns. The type of a record-vafue shall be a 
record tvpe, ~nd the record-veluB shall denotP n v&luA of thnt 
type. 

r"?.cord-va1ua = "[" field-llst-v~lue "]". 

f1eld-llst-velu! = 
[ ( fix~d-part-v~lun [ ";" VArl~nt-part-v~lue J 

: variant-part-value) [ ";" J J. 

flxed-pert-v~lue = 'rleld-v~1ue { ";" fif?ld-ve.lu~}. 

fleld-v1:1ue =field-identifier { "'"field-Identifier ) 
"=" componont-vPlue • 

vHlont-p~rt-v~lue :: "c:tse" [ t9q-fl5trl-Jd~ntifler "=" l 
tag-value"'" "f" fleld-llst-value "]". 

tag-velue = const?nt • 
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tna-fleld-Jdentlflar = field-identtfirr. 

The occurrence of n record-velue shall constltuta the defining
point of each of the fleid-ldentlffers of the record type of the 
r(~'corrl-v~1u~ ;,;s 'fl aid-Identifiers assocl 11!ted with the components of 
the r~cord-vnlue for e~ch reoion that Is a fie1d-ldentlfler 
ctosest-contAined by the record-value. The component &ssoclated 
with each field-identifier fn a fleld-value shell be the value 
rleooterl ~Y the component-vetue of thet fleld-v?lue. The type of 
tho component-value of a field-value shall be th! typa of e~ch or 
the components that are comoonents of the record type of the 
r~cord-v&luo elosast-eontelnlng the fleld-velue, ~nd that are 
associAtad with the field-identifiers of the fletd-v~lue. 

NrJTFr Consequently, di fletd-identlflers in~ fi~lct-vnlue must 
heve b~en d~elered to hive the same type. 

Each fJeld-idontlf1ar in a field-value of a fixed-part-value of a 
fl~ld-llst-v~lue that corresponds to a field-list shn1 I denote e 
field of the field-list. Tha fleld-IJst-velue of ~ record-value 
shn1' correspond to the fleld-1ist of the record type possesssd by 
the record-value. The fixed-part-value or variant-part-vatue of a 
fleld-tlst-v~tue sh2I I corresponrl to the flxed-pqrt or varient-p~rt 
resp~ctively, of thg field-ljst correspondln9 to th~ field-ltst
value. The constant of a taq-value of a variant-part-value shall 
denote a value be1ongino to the set of velues datermlned by the 
type denoted by the tEg-typt of the vnrisnt-s~lector of the 
var lent-pert corrcsoonding to the vsrltnt-Pffrt-vslue. The field
llst-value of a variant-part-value shall correspond to the fleld
lfst of thP. v~rl~nt correspondlnq to t~e velu~ of the constent of 
thB t~n-velue of the varlnnt-part-value; the selector component of 
the variant-part-value shall be a value that Is associated with 

1 
I 
1 

• • 

I 

' • ' 

th9t vnrl 9nt. A tt:q-fl~ld-ldentlfler in ~ verl~,nt-p,,rt-vslue st1 al I 
be th~ fle1d-idcntifler gssociBted with the selector of t~e t 
vnrlant-osrt corresponding to th~ variant-part-value~ the component : 
of the varlant-pRrt-value Pssoclnt~d Hlth the field-identifier 1 
sh~ll be the selector o' the vari~nt-part End shell he the v~lue 
d~not~d by the t~o-value of tho verJent-psrt-v~lu~. Tha field
Identifier, If any, associated with the selector of a variant-port 

t 
I 

' • • ' sh ~ I I h ~ v e ~rn a pp I i ,., d occur r ~ n c e I n the t a p- f I e I d-1 dent 1 r 1 er of 
e9oh vnri~nt-PBrt-value correspondinq to the v~rl~nt-part. 

Each field-identifier assocl?ted with a component of~ f1eld-llst 
sh?f f hav~ ex~ctly one opplled occurrence ~s ~field-Identifier for 
~enh field-JJst-v!1ue thqt corresponds to the fleld-llst, end the 
fletd-llst-velue shal I closest-contain the field-Identifier. 
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NOTE: Consequently, every component of the rccorrl-vslue, Including 
~ach active variant, must be definAd. Also, a fleld-ldentlflcr 
c~nnot he sp~clfled more than once In a r~cord-vntue. 

6.3.2.4 Set-values. The type of~ set-value shalt be a set type, 
nnd thf set-velue shell denote a value of thet type. 

s~t-vatua = set-constructor • 

An express1on In a member-designator of the set-constructor (see 
6.7.1) of' set-value shalt contgln only unslqned-constants and 
slryns. The type of the set-constructor of a set-value shatl be 
comrstiblP with the type of the set-velu~. 

6.3.3 Example of constant-definition-pert 

t 

' • ' • ' : 
I 
I 

• I 

' ' ' • • t 

• • 
' • 
' ' • 1 

• t .. 
' NOTE: The type-Identifiers sieve, vector, quiver, PunchedCnrd, end I 

Bnd Po1~r ~re defined in ·6.4.7. 

con st 
unity = 1.0; 
SwnllPrlmes = sJevec2,3,5,7,11,13,17,19J; 
ZeroVector = vector[l •• I lrr:it: O.OJ; 
UnJtVector = vector[l:unlty otherwise OJ; 
Zerooulver = quivertotherwlsa ZaroVectorJ; 
Bl8nkC~rd = PunchedC~rdr1 •• ao: ' 'J; 
btf;nk a ' 1 ; 

Unit = polar[r=lJ theta=Ol; 
Origin = polPrtr,thet!=O.OJ; 
thrust = 5.3; thete = -2.c; 
w&ro = pol~r[r=thrust; theta=theteJ; 

6.3.4 Componcnt-const~nts 

6.3.4.l Genargl. A component-constant shall denote a component of 
tr Vil1UPe 

component-constent = indox~d-constont 
i fleld-des1gnated-constant • 

constent-accsss = component-const~nt I eonstent-ldentif1er • 

The v~lus end typ9 of a constant-access sha11 be the value and type 
resp€ctlvety, of the co~ponent-constant or t~e constunt-lrlentlfJer 
of the constant-access. 

• 1 

• • : 
• t 

t 

• • 
' ' • • 

• t 

• I 

NOTE: Fleld-deslqnated and indexed constants are not defined to be : 
~onstents themselv~s. Hcnc~ they cannot be used ln dofinlng other : 
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6.3.4.2 Indexed~constAnts. A component of ~ value possesslnp en 
array type shall be denoted by an Indexed-constant. 

I ndexe.d-constnnt · = array-constant "[" i nd~x-express I on 
f "'" Index-expression } "l" • 

array-constant = constont-e-ccess • 

An array-constant shnll be~ constant-accnss poss~ssing en arrey 
type. For an Indexed-constant closest-containing a single lndex
~xpression <see 6.5.3.2), the v~lue of the index-expression sh~ll 
be nssiqnment-competible with the index type of the array type. 
Th~ co~ponent denot!~ by thP lndexed-eonstent shall be the 
component that corresponds to the vslue of the Index-expression by 
the mspptng of t~~ array type (see 6.4.3.21. 

t • • t 

• J 

' • 
: 
' 1 

' 1 

• • • 1 

• • • I 

• • 

' ' ' • • t 

' ' • t 

If th@ ~rrey-constont is itself an Indexed-constant ~n abbreviation : 
mey he used. In thP ~bbrevlated form, s slnpte comma shell replace: 
the sequence J [ that occurs In the fu I I J'orm. The ebb rev I eted form 
~~nd the ful I form sho1 I ha equivalent. 

Th~ order of evaluation of tho Index-expressions of ~n lndexed
const1nt shall bo implamentetion-depondent. 

Exnrnp I r:s 
UnltVector[lirnltJ 
Bl~nkCardClJ 

6.3.4.3 Fleld-desl9nated-const~nts. A f leld-deslgnated-constant 
cith£r shell denote n component of the value denoted by th~ record
const~nt of the fl~ld-d3siunated-constant1 and the component shAll 
h~ tha onA ~ssociRted with the f1Rld-f rient1fler of the flold
speclfler (see 6.5.3.3) of the fletd-deslgnated-constant by the 
record-typA Possessed by the record-const~nt; or else sh~ll denote 
th~ v~1ue denoted by the constAnt-fiolrl-identifier <sec 6.8.3.10) 
or the field-designated-constant. 

The occurrence of n record-constant in s f falci-dcstgnated-const~nt 
shnll constitute th~ dafinln~-pofnt of the field-Identifiers 
associated with components of the record. type possessed by the 
rPcord-const~nt, for th~ renlon that Is the flel~-specifler of the 
Pield-deslnnated-constAnt. 

field-designated-constant = 
r e co r d - co n s t r: n t '' • " f I ~ J d-s p e c i f I e r 
constant-f ield-ldentlf ler • 
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-----------------------------------------------~----------------------
3.0 FEATURE DESCRIPTION 
3.2.1.a Structured Constants 

r~cord-constgnt = constant-occess • 

A record-constant sholl be a constant-Pccess possrssln9 e record 
typ!!. 

It shell he qn error to denote a component of a variant, unless t~e 
v~rlent Is ectlve. 

Ex:amples 
orioJn.r 
orlqln.theta 
unlt.thatf.i 1 

' • I 

In section 6.4.1 Cp12 rs·o standardl replace the production rule for : 
structurad-type-ldentlfler with the followJno: I 

structured-typ~-identifier = array-type-Identifier t 
record-type-Identifier 
set-typP.-ld~ntifler : 
fJ le-type-identifier • 

~rray-type-ldentifier =type-identifier • 

record-type-id~ntlfier =type-identifier • 

set-type-idsntlfier =type-identifier • 

file-typr-tdentlfler =type-Identifier • 

In s~ction 6.4.1, replace the Phrase "a structured-type-1dentlfler" 
0 ;1 n t? r r ~ v- t y p ~ - I d ~ n t i f I e r , e r ~ co r d- t y pf! - I d e n t i f i ~ r , ~ s e t- t y p f?-

i don t i ft i n r, o r i I e-t y p ~- i cf~ n t i ~ i n r". 

• 1 

1 

• ' In section 6.4.7, [p20 TSO standard] add the fol I owing definitions: t 

oulver = 'rraytl •• lOJ of vector; 
siev~ = sat ot i •• 20; 

In section 6.7.1 [p37 ISO stenderdJ, chnn~e th~ production for 
fpctor to be es rollows: 

fa~tor = vArinbJc-Access i unsigned-constant : set-constructor 
functlon-d-r)S)<:m;:tor I ncn ~xpr~sston ")" 
"not" fnctor ~ component-const~nt • 

In section 6.8.3.10 [p48 ISO standard], replace the production 
rules Pnrl first pttrl;'gr~Ph with the fol lowln~1 

Control Ont? Priv9te 
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------~---------------------------------------------------------------

wlth-st11tement = "wtth" record-list "do" st;ltement • 

r e c o r d- I i s t = r ;?. co r d { " • " r a co r d } • 

record = record-vari?bf~ : rP-cord-constgnt • 

fleld-designetor-fdentlfter = identifier • 

constant-fleld-Jdentifler = identifier • 

' • • I 

t 
1 

' • 
t 
1 

' I 
I 

' • • 

' ' A wit~-stetement shat I specify the execution of the st&te~cnt of 1 
the with-statement. The occurrence of a record-variable or record- : 
constant es the only record in the record-list of o with-statement I 
sh311 constitute the defining-point of each of the fleld-
ld~ntifiers assoclnted with components of the record-type possessed : 
by the record-variable or record-constant as a field-designator- : 
l~entlfler or constent-fjeld-Jdentifiar, respectively, for.the 
renion that Is the statement of the with-stetementJ each sppf led 
occurrence of a fletd deslgnator-ldentff ler or constant-fJeld
idantiflar shut I denote th~t component of the record-v~rleble or 
r@cord-constnnt, respectlvAJy, thet ts assocf9ted with the fleld
identifl!r by the record type. The record-vAriab1e, If ~ny, shall 
be accessed before the statement of the wlth-st~terr.ent Is executed, 
end th~t Access shell estqbJlsh a referenc~ to the v~rfable durinp 
th0 entire txecutlon of the statemant of the with-statement. 

In s~ction 6.1.4 [p9 or ISO standard] ~fter t~~ production for 
directive, add the sentence: 

P~scRI provides one nddltlonel dlrectlv~, EXTERNAL •. This 
~irectlve fndic~tos that tha procedure or functlon Is externel 
to the Pascal program. 

In eddltlon to those predefined routines required by the standard, 
P r.s c ~'-I w I I I supp I y th r: f o I I ow Ing i 

+--------------+----------+---------+--------------------+ 
: Routin~..! ; Argumtrnt : Result Description 
: Name : Type i Type 
+--------------+----------+---------+--------------------+ CARDCe) Set intener R~turns number of 

function : elements present 
I In set. 
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~---~----~--~----~~-------~----~--~~-~~-~--~--~~-~----~--~~-----~---~-

+--------------+----------+---------+----~---------~-----+ 
CLOCK none : lnt~per Returns current : 

: function : : elapsed time In : 
: : I mllllseconds. I 

+--------------+----------+---------+--------------------+ 
: DATE(o) i strinq none : Returns current : 
1 procedure 1 len=8 l date In (a). l 
i : FcrnH~ti mm/dd/yy • : 

+--------------+----------+--------~+--------------------+ 
HALT(~) strinq none Terminates the 

: procedure : program, cop1es 
: (,~) to Joh_log. 

+----------~-~~+----------+-----~---+~---~----~~-----~-~-+ 

t • 
I 

' • • 

INDEX{a,b) 
'function 

strlno Integer 
or char, 
string 
or char 

t 

' • ' • • • 1 

Returns the 1ndex 
of thg position in 
expression <n> that 
contains expression 
(b) s~ ~ substrlno. 
If (b) is not 
contained In a, 
INDEX returns Do If 
b Is the nutl 
string, INDEX 
returns l. 

• . . 
• 

+-~~~~-~~---~--+-~~~------+~--------+~~----------~--~----+ 
: LENGTH(".!) 
: function 

~ strlna or: integer : Returns t~e lenoth : 
: chqr i of expr~ssion a. 

+--------------+----------+---------+--------------------+ l MAXLENGTH(a) i strinP ori lnte~er : Returns the mtxlrnum: 
: function : char : I enoth of vor I ab I e i 

i access a.· 
+--~----~------+--~---~---+-------~-+-~~-----------------+ 
~ r~ESSAGE (a.) 

: proc~dure 
: string : none : Copies (g) to 

~ Job_log. 
+------~--~---~+·---~~~~---+~-----~--+~~-~--~-------------+ 

SUBSTR(r.,ti,c>: strlnq ori strlnq 
(,,b[1cl) char, 
function : Integer 

: expr, 
: integer 
~ expr 
I 

' 
' • 

Returns s v?rlable 
strino a.s fol lows: 
If c=o, then the 
nul I str ln!h If c 
Is > 0 then the 
str1ng returned ts 
defined to bes 
oCb •• (b+c-1>1. tr 
c is omittnd1 the 
string returned Is 
deflned to hes 
e[b •• LENGTH(n)J. If, 
LENGTH(a)< b+c-1, 
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3.0 FEATURE DESCRIPTION 
3.2.1.10 Addftiona1 Predef lned Routines 

: it shall be ~n 
i error. 

+--------------+----------+---------+-----------~--------+ 
TIME(p) strino : none Returns current : 

: Procedure : ten=B : : time In (a). t 
l ' Fcrrn~tz hhtmmsss • I 

+--------------+----------+------~--+--------------------+ 

3.2.2 IMPLEMENTATION DEFINED AND IMPLEMENTATION DEPENDENT FEATURES 

Impl@mentation defined ~nd lmplementstlon deoendent features of 
Pt1sc~I nre F.!ddrcsse.d In both stan<hrds. 

Implementation defined fAotures mo~ differ between processors, but 
wit I t~ d'flnad by al I processors. Below are the Implementation 
de?lnerl features of Pasc~1 and the Pascnt 180 implementation: 

+----------------------------+---------------------------+ 
i Imp1ewentatlon Defined : Pascal 180 Implementat1on : 
: F!otura : : 
+----------------------------+---------------------------+ 

Subset of chRracters which The ASCII ch9racter set. 
: can occur In char/string 
: I lter~I 

+----------------------------+---------------------------+ : The ordinal representetlon i The ~SCII ordJnals. 
l of char values. 
+------~---------------------+---------------------------+ 
: Subset of real numbers 
; a I I ow.ed. 

: -4.Br-1234 t~ru -:.za-1232 
: 0 
~- 4.&e-1234 thru 5.2el232 

+-------------------~--------+---------------------------+ 
~ V31ue of maxint. : 9223372036854775807 

+---------------~~-----------+-----~---~---------~-----~-+ 
: Number of charactars·for : 61 CE+dddd or E-ddddJ. 
i ~xponent f i~ld on output. 
+---------------------~~--~--+~-------~---------------~--+ 
: Symbol denoting exponent : 'E'' upp~r c~sa. 
l on output <'e' or •E•) I 
+----------------------------+---------------------------+ : c~s~ for Bool$~n values on : Upper case, (TRUE or 
: output. : FALSFl , 

+----------------------------+---------------------------+ 
: DefBult values for totql Intep~r: 20 
: ~ldth on Integer, Boolean Boolean: 5 
-~ ~nd re~I output. RePI t 22 (~pp1iP.s only 
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P~scal 180 External Reference Soecificatlon 

3.0 FEATURE DESCRIPTION 
3~2.2.1 ImplemtntBtion Defined Fegturos 

i to f1oatlno point) : 
+----------------------------+---------------------------+ 

Point of octu~I action end 
checking of •ssertlons on 

l I/O routines. 

Pre-assertions wJll be : 
checked prior to execution: 
of the code nAcessnry to : 
perforrr the specified 110.: I 

• 
t 
! 

: 
Post-assertions wlll he 
true 9fter the code 
necessary to perform the 
specif led I/O action has : 
be~n axeeutad. : 

+----------------------------+---------------------------+ 
: Effect of peqe on textfite.i pape(f) Is equiv£1ent toi : 

wrlteln(f)J : 
1-t r I t e < f , 1 1 • ) ; • • 

+---~--~-~~--~----------~----+-----------~~----~-~---~---+ 
Effect of reset/rewrite to 
prerl~flned fl les INPUT and 
OUTPUT. 

Reset on INPUT has the 
affect described In both 
stsnderds sectlon 6.6.5.2 
except that after reset on: 
lntr.·rsctlve Fl lcs, the 
fl lo buffer v:Hh~ble wl 11 
not cont~in the first 
character from the 
Inter t ct I v e f I I ~. 
RewrltA 00 OUTPUT has no 
reel effect, 1eavlng the 
associeted fil~ SASIS. 

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

I 

' • 1 

I 

' 

Binding of flle type Bound nt run time to 
proqrrim parameters. external fl les. External 

fl I e n em es pres$nt on the 
execution (lao) st~tement 
era rssocist~d with th9 
corresponding program 
per~meter on the proprem 
statement. If no such 
eroum~nt exists on the lqo 
statemenb the flles will 
be rcf ~renced as named on 
the progr~m stAtement. 

proQram xxx(output>; ••• 
190,stuff 

wou1 d assoc·1 ate the fl le 
STUFF with every access 

Control Osta Prlv~tc 

I 
J 

• • • • • • 



Pesco1 180 External Reference Soeclficatlon 

3.0 FEATURE DESCR!PTJnN 
3.2.2.1 ImplemPntation Defined Fe~tures 

3-24 
22 October 1985 

I to OUTPUT tn oroorom xxx. : 
+----------------------------+---------------------------+ 

Implementation dependent fcoturP.s may differ b~tween processors 
and need not be defined by any given processor. Below are the 
imolqment?tlon dependent feetur~s of Pesc?1 and the P~scgl 180 
implcm:entetion: 

+----------~-~------~--~-----+-~-----~---------~---------+ 
Implementation Dependent 

Fcfiture 
: Pasc2I 180 Imptementatton t 

• • 
+~---~----------~~--~---~~---+-------~~----------~~------+ 
: Order of evaluation of t Left to right. 
I lnd~x expressions. I 
+----------~-----------------+---------------------------+ 
: Order of evaluetion of set : Left to right. 
: member deslgnr.tors. 
+-~--------------------------+---------------------------+ Order of evaluation of left to rl~ht, complete 
: operands of dyadic I evaluation. 
l operntors. I , 
+----------------------------+---------------------------+ 

Order of evaluation, i Order of evaluation: left 
access 9nd bindlnQ of : to rlaht. Access fs from 
actuel par~meters to the stock. Bindfnq is nt 
functions znd procedures. runtime. 

+~-----~-~-------~-~-~~~-~~~-+~~---~----~--~----~----~---+ 
For asslnnment st~tements, Evalu~te expression, then 
order of: evatuete access i evetuate ver1~ble ~ccess. i 
of variable, evaluate i : 
Axpresslon. : 

+----------------------------+---------------------------+ 
Effect of insp~ctlnp e. The ch~r2cter 1 1' wl 11 
textfJle to which page hes : appeer In the first columnl 
been epplJed : of the llne to w~lch the : 

procedure pee~ h~s been 
~ppl led. 

• 1 

' 1 

+~~---~--~---~-----~--~------+-------~--------~~---------+ 
Binding of non-file typ~ 
proarom per~~eters. 

Bound ct run time. Actu~I 
pararreters must be SCL 
values. Typg of formal 
p~r~rneters are restricted 
to 1ntnger, Boo1ean and 
string. Formal Program , 
parnn~~ter.s wl 11 t-.e treetedl 
in the prooram es qlobel 
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ver
1

l~bles. Misslnr,1 netue.I : 
parameters wl11 result In: 
no inltln11zatlon of the : 
correspondino program : 
parameter. The format : 
parameters are treated In : 
gn 'nPlouous m~nner to : 
value parnm9ters of a 
procedure or function. 

+-~----~~~-~--~~---------~---+--~-~--~~-~~--~----~~-~~-~-+ 

3.2.3 ERRORS NOT DETECTED 

Tha ISO Standard dafinrs en error to be e violation of the 
standard <tvplcally requlr1ng execution of the program to detect) 
which the processor is not reouired to detect. Conformcnce to the 
st1nd~rd does, however, req~ire a documentnd 11st of errors not 
d~tected. Thls I ist wl 11 be found In section 5.9. 

3.2.4 DIFFERENCES FROM THE PREDECESSOR PRODUCT 

Followlnq Js a list of extensions ~vallable In the predecessor 
product f170 Pascal) which are not present in Pascal 180, with 
Justificetlonst 

Compiler directives (prenmns) ~111 not be supported ot first 
r~lnnse. It Is not clear ~t this Juncture MhAt subset of the 
predecessor product's directives shoutd be Implemented, time 
constr2Jnts dictate not lmolementlng the extensl~n 0t this tlrne, 
~nd the ANSI committ~~ is currently produclnp an extension 
proposRI covering such dlrectlvns, and P!scP1 180 shou1d probably 
follow the syntax of the proposed new standard. 

Th~ segmented file operations wll4 not be Implemented, as t~e type 
of nxtension doQs not readily trenstate into something useful on 
NOS/VE. The predefined routines GETSEG, PUTSEG gnd EDS will not 
be lmPI emente<1' nor w 111 the extended form of REWRITE, (e.g. 
REWRITE(f,n)l. 

T:vr>e ALFA wl 11 not be lmpl~ment,~d. The typ~ ls mnchlne dependent 
(:-dlo~s ~ strln~ type which is one Cyt.~r 170 word), end would not 
allow proorams to trBnsrar from 170 end rr~lnt9in the mennlnQ. 
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Th? predefl ned functions EXPO and UNDEFINED ":1 t I not be 
implemented. EXPO s~am~ to h~ve little use nnd UNOEFINEO would 
have such limlted usefutness In the NOS/VE environment as to make 
It vlrtuFtly worthless. The extended form of TRUNC, 1.e., 
TRIJNCCA,M) will not be implement~d. 

3.2.4.5 ED£!EA~-lDil-~~IERtl-dlL~~11i~~ 

The FORTRAN dir~cttve will ·not he Jmpl~mented. 

dirEctlve is replaced by the EXTERNAL directive. 
The EXTERN 

Tho vPlua init1Rliz9tlon part differs In that structured varlabtes 
are lnltl?llzed using structured constents ns defined ln 3.2.1.a. 
This form ts part of the ANSI cendicete extension library and Is 
llkaJy to become stand~rd. It provides the same ·functionality ~s 
the predecessor extension, but the syntax ls entirely dlff~rent. 

3.2.5 PROCESSOR LIMITATIONS 

The fotlowlng ~re the kno~n limitations of P~scnl, in addition to 
any limits Imposed by NOS/VE. 

The m~xJmum length sllow!d for ffn nrroy vArl~ble is 268435456 
bytf'.S• 

TyoA Sot Is llmlted to positive VRluns of orrilne1 types, with 
ordinal r~nge o •• 255 • 

This ts not s true restriction, merely a c~utlon. Use of 
Identifiers which are greater than 31 characters will result ln a 
w8rnlno diagnostic. There m~y be lnt~rfece problems with such 
ld-?ntififJrs, aspnclally should two such be sp}~lled ellke tn the 
?lrst 21 ch~r~ctPrs. Attribute and referencn 1 lstinqs only use 
the first 31 char.acters, thus similar spef f Jngs mey result In 
entries sp.r.tlBd the sama <with different lnform~tion). Debug wfll 
h9ve trouh1~ Hlth identifiers spelled Ellke in th~ first 31 
ch~racters, 1.e., only one of such Identifiers will be accessable. 
ThiJ system lnter~ace I lml ts n~mes to 31 chr.-r ~ct~rs, thus program 

Control O~te Private 

• • 
' l 
• • • ' • • 



3-27 
22 Octob:?r 1985 

Ptscsl 180 E~terna1 Refernnc9 Specification 

3o0 FEATURE DESCRIPTION 
3.2.5.3 Identifier Lenpth 

pf;r~.m~t~r flies and "t~xtern~I" procedures/functions with narres 
lonaer than 31 characters may encounter problems. 

The lenoth of source input I Ines is limited to 255 characters. 

The I enoth or internctive Input lines is llmltorl to 150 
ch~racters. 

The~ length of n string expression Is 1 lmlted to 65535 characters. 

Th0 nu~her of files ooen by any task fs limited to 100. This Is a 
NOS/VE llmltation. Should that llmltatlon chqnqe, Pnscnl csn 
support more open fi1~s. 

3.3 l~IE.BE.ACES. 

Usl:?r · lntE::rface to PAscrnl 180 i,.Ji 11 be SIS con·::orrnlnq. Below Pre 
list~d the control st~tarnent pnremeters Accgpted by Pascal: 

INPUT 

BINARY 

Alias Description 

I Input f1 la. 

I= <flle> 

This p~rfjmetsr speclflrs the source 
input file name to P~scnl. 

I='bNULL "'JJI result In a Job log 
dinanostic nnd ter~tr.ntlon of 
compitetion. 

Slnole sppcifie~ v~lue oer!meter. 
Defaults !=$INPUT 

Binary Object Cod~ output fl le. 

13 = <fl le> 
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3.3 INTERFf-.CES 

LIST 

ERR DR 

L· 

E 

EL 

This parameter specifies th9 file to 
contain th& object code produced by 
Pasc?.tl. 

B=$NULL Indicates no obJr.et fl1e Is to 
b~ output. 

Sinalc specified vefua PAramet~r. 
Defautti B=$LOCAL.LGO 

Listlnp fl 149. 

L :: <fl te> 

This parameter specifies the file to 
which Pascal wlll ~rite the source 
listing, dlapnostlcs, object 1istln9, 
statistics and reference/attributes. 

L=SNULL results In no 1istlnps output. 

Single specified velue perg~eter. 
Default: l=$LIST 

Error file. 

E =<file> 

This prramater specifies the f11e to 
which Pnscal will write the text of 
di ~!'lnostics, of fl tev~I or hioher. 
Diagnostics are ~lso written to the L 
fl le, if prosent. If E ~nd L name the 
sama fl lei only one copy of the 
dlennos~ic ~Ill be outout. 

F.=t>NULL results In no ~rror file. 

Slnnle specified VRlue p~r?mftAr. 
Defaultt E=SERRORS 

Error levee. 

EL = <option> 

This parameter indicates the severity 
I >?val of di a~nostJ c whl r.h wl 11 he 
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3.3 INTERFACES 

LIST_OPTIONS 

f.lPTTMIZATION_ 
Lfltr:L 

LO 

nL 

output hy Pasc~I. 

W WBrninp level and higher diagnostics 
He output. 

F FataJ level diagnostics only cire 
output. 

Sinale specified value psrnmeter. 
De f au I t : E L =~I 

llstlnq options. 

LO= <option list> 

The options of this parameter specify 
the lnformetlon which is to eppepr on 
th~ L fltc. Multiple options may be 
specified. 

A Attrtbut~s. A I 1st of the attributes 
of a~ch entity In th~ proprnm. 

0 Object listing. A llstlng of the 
obJrct progrsm with ~ss~mblcr 
mnF:monics. 

R Cross reference 1 lstlng. A I I sting 
~hich shows d~f lnltlon end uses of 
~ti entities of the pro~rem. 

S Source listing. Source t1st1ng of 
the pror,iram. 

LO=NONE cquses no llstin~ opt1ons to ha 
selected. 

Multiple option por~mPter. 
Default: LO=S. 

OotJmfzatJon level. 

OL = <option> 

This par~meter controls th~ style of 
code genernted by P9scal. 
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3.3 INTERFACES 
-~-~~-~-~-~-~~---~-~---~-~-----~-----~-~~---~~-~--~-~-------~~--~---~-

DEBUG_AIOS DA 

RUNTIME_CHECKS RC 

DEBUG OhJect code Is styl lzed to fr.cllltnte 
debupginP.. Instructions ere grouped to 
correspond to source statements. 

LOW Production quality code, but not 
hiQhly optimized. 

Single specified value p~rameter. 
Derauttz Ol=LOW 

Oebuoginp aids option. 

DA = <option I 1st> 

This parameter speclfle~ the debuo 
options to be selected. Muttlole 
options may be selected. 

OT Debuo t~bl~s. Gcnerete llne 
number end symbol t;hles ~s oart of 
the object code. 

Multlpl~ option psrrmater. 
Q;~fault: DA=NONE 

Runtime checks code generation. 

RC = <option I ist> 

This p~rameter controls whlc~ runtime 
checks w i I 1 be c .om p I I e d I n to the ob J e c t 
pronrem. Multlpfe options m•Y be 
5;3 I !1Cted. 

F Flies checking. Se1ects checking of 
errors Involving fll~ v«rlebles and 
buffer VQriebl!s. 

N Pointer checking. Selects checking 
of mlsuse of polnt~r verl~bles end 
invalld usape of new And dispose 
procedures. 

R Range checks. Selects ranoe checking 
?or subrange end set ~ssi~nments and 
case Vr:J,ri~bles. 
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STANDARDS_ 
OiflGNOSTICS 

TERMINATION_ 
ERROR_LEVEL 

SD 

TEL 

S Subscript checks. Se1ects array 
subscript bound checking. 

RC =ALL cqus~s selection of ell checks. 

Multiple value specified parameter. 
Dofaultt RC=NONE 

Stenderds di~nnostics. 

SD= tlevef, st~nderd> 

This parameter specifies whether use of 
non-standard extensions In a program 
era to be dlegnosed. The first option 
defines the i!rror level to be ~ssumad 
by such dlnqnostics enrl the second 
option determines which of the two 
stgnderds ts to rpply. 

Level: 

W Standard errors result In warning 
t=:rrors. 

F Stand~rd errors result in fntal 
errors. 

ANSI T~e ANSI standarrl Is the brsis. 

ISO The ISO standard Is the basis. 

SO = NONE c~us~s standards errors not 
to b<; rllegnosarl. 

SD = F (or ~) causes the ISO standard 
to be the besls. 

Multiple spe~1fled v;1ue pnr~m~ter. 
Defaultt SD=NONE 

T~rmlnetlon ~rror •~vel. 

TEL = <option> 

This perometar lndlcPtes the severity 
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---------~-~-~----~~~-~----~---~~----------~----~--~---~--~~-----------

level of di agnostl c which wl 11 ceuse 
Pascnl to r~turn ;n ebnormBI STATUS. 

W Werning level 3nd higher dlognostics 
cause abnormal STATUS. 

F Fnte,I level dl9qnostlcs only csusa 
ohnormal STATUS. 

Single specified value parameter. 
Dafautt: TEL=F 

STATUS None Stntus VPrl~b1e. 

3.4.1 COMPILE TIME 

STATUS = <status-variable> 

This par3metar specifies the nome or 
tho SCL status V!rieble to b~ set by 
Pascal ·to Indicate the occurrence of 
error condJtions. 

Slnqle sp~clfied value p~rnmcter. 
Default: No status Information Is 

returned. 

Detection of errors of EL or nbove <see section 3.3) wi II rasult 
in setting the STATUS v~rlnb1e. Action te~en et th~t ooint Is a 
usar responslbllity. 

3.4.2 RUN TIME 

Oetoctlon of ~n ~rror nt run tim~ will result in the output of @ 
diagnostic message, r~lslng ·of an exception condition and 
t~rminrtlon of e~ocution. If DEBUG or 1n ~hort-flle Is In force, 
the usH w I 11 h1?ve that ·r~c 111 ty avs I I 9b le. 
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3.5.1 REQUIREMENTS 

3.5.1 REQUIREMENTS 

Performance spec1f1cattons are provided In the Pascal 180 Design 
Roqulrem~nts treferance 6]. 

3.5.2 PERFORMANCE TUNING 

Users wl 11 get the best 
Ol=LOW1 DA=NONE and RC=NO~E. 
settings for Pascal. 

performance 
Thasa Pre 

by selecting the options 
currently the def~ult 
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----------------------------------------------------------------------

Procedure and function calls In Pascal 180 are implemented 1n 
accordsnc~ with the SIS, s~ction 5.2.a. 

NOTE: Section 5.2.8 does not currently refl~ct th& sltuatetfon es 
pertains to Pascal. This is the subject of DAP S4960. 
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5.0 ERRORS 

s.o .EBB.ORS 

?~sc~t 180 will provid2 the followln9 cat~stroph1c compile time 
di~pnostics. Texts 1ro listed below. Th~se dl~~nost1cs will be 
output to the source fisting (as wetl es the error flle) followlng 
the source line which contained t~e error. Format of the 
rHrigncstlcs Hi II be as follows: 

CATASTR. *ERRORie~ {column number} {PA dlag#) text 

39Z021 Neture or severity of syntRx arror<s> prevents semantic 
antllysls. 

Pes~et 180 wtll provide the follo~ing fQte1 compile time 
diBgnostlcs. Texts arc I lstod below. These di'1tnostlcs wit I be 
produced In the same manner as the catastrophic diagnostics and 
~""I h?v~ th~ .foJ lo1rd nQ format: 

FATAL *ERROR* {column number} (PA dl~g#) text 

• • 

590050 The CASE constgnt {sign} {constant} does not mstch the CASE I 
constants in the verlAnt record. i 

590051 Tha CASE constant {constqnt} does not match t~e CASE 1 
constants In the variant record. : 

590052 Lona form of {orocedure Identifier} can only to used : 
with pointers to V9ri~nt records and dyn~mic strings. : 

590053 Long form of {procedura ldantlflor} cnn only be uspd with t 
pointers to variant records. : 

590C54 Aullt-tn procedure {procedure id~ntlfiRr) called In a i 
'~unctlonal context. ~ 

590055 Built-tn function {function ldentlfJer} cen only be called 
1n expressions. 

590056 Bulft-ln {function ldantlflerl exp~cts {number} erpuments 
but h~s been ca1 led with {number}. 

590057 0uJlt-ln {procedure Identifier) does not accept 
arquments or tha form 1 exprtexpr 1 or 1 expr:expr:expr•. 

590058 ASS bui It-in function can b~ applied only to Integers or 
rn~ds. 

590059 Math bullt-ln function {function Identifier} oc~epts only 
REAL and INTEGER arouments. 

590060 The ~rqumant of CARD must bg a set. 
590061 CHR bultt-ln function can be aPplled only to INTEGER 
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5.2 FATAL DIAGNOSTICS {COMPILE TIME) 

590C62 

590063 
590{16't 

590065 

590066 

590067 
;;90068 
590069 

59007C 
590071 

590072 

590073 

590074 

5900·75 

590076 

590077 

590Ci78 

590079 
590080 
590081 

59DCD2 

590083 

590084 
.590085 

590086 
590087 

5qor..1ae 
591)089 

arguments. 
StrJnq argument to {function identifier} of length {number} 
is invalid. Strinp must be of length 8 or areeter. 
The a r gum en t of {fun ct 1. on I dent I f I er } must be a st r I n g • 
Procedure {procedure identifier} must h~ve at least 
one argumS3nt. 
First nrgum9nt to procedure {procedure ldentlf ier} must 
be of type POINTER. 
Pr ednf I ned 'I I a INPUT was not dee I t~n:d ?S 6 pr oqr 9m 
pf.•r nmeter. 
Argu~ent to EOF or EOLN must be g fl1e. 
F.OLN function c?.n only he ~pplJcd to flies of type TEXT. 
The functions EOF fnd EOLN cennot heve more than one 
arrtument. 
Argument of {procedure Identifier} must be. a flle. 
Argument number {number} to INDEX function must be of 
typ9 STRING or CHAR. 
LENGTH and MAXLENGTH functions can onJy be applied to 
STRING arguments. 
String lonoth must be specified when allocfttlnn ~ 
dynamic strJng. 
Strlno sfzn of {number} is inval 1'1 when nl loeatlnp m 
dynamic strinq. Strinp size must be in the rengc 
of 1 to 65535. 
Size argument for dynamic string allocation must bo 
of type INTEGER. 
Dynamic string 9llocation rgoulres one size arournent 
but {number} were found. 
ODO built-In function can he spclied only to INTEGER 
grouments. 
ORD huilt-ln function nan be ~pplied only to ordinal 
arguments. 

I 

' I 

' • I 

• ' 
' I 
• • • ' .. 
I 

I • 
I 
-· t 

• • • I 

' I • ' t 
t 

• • • • • ' • t 

• 1 

• ' ' • • s 

' • 
• • • • 
I 
t 

' I 
The first argument of PACK ·must be 9n unpnck~d array. : 
The third 2rgurnant of PACK must be a prcked array. i 
The second argument of PACK must be of an ordinal type that 1 
Is comp~tlrle w1th th~ index typ~ of th~ first argument. : 
The nrrey arguments of PACK must h•ve the. same component 
type. 
Predefined file OUTPUT was not declared ~s a Proqr~m 
parn1i1eter. 
ArQument to PAGE must b~ 1 filA. 
The procedure PAGE can only be applied to flies of type 
TEXT. 
Thn procedure PAGE cannot have mor~ than one arpument. 
PR ED h u i I t- I n f u n ct I o n c an b e r- p o 1 I 1?: d on .1 y to or d I n a I 
!1r gurnents. 
Aroument of REWRITE rr.ust be s f·l lo. 
ROUND ~ul It-In function c~n be appl ifd only to REAL 
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590090 

590091 

590092 

59009? 

590094 

590095 

590096 

590097 

59Qt')98 

s<?ooq9 
590100 

!i90101 

~j<?()102 

590103 

590104 
590105 
590106 

59·:noa 
5901C9 
590110 

590111 

590112 

590113 

59011~· 

erpuments. 
SOR built-In function can be spplied only to REAL or 
INTEGER arguments. 
SUCC built-in function cen h~ applied only to ordinal 
t'rQuments. 
SUBSTR function requires either 2 or 3 arguments hut 
{numb!r} were found. 
SubstrinQ start position of {number} is Jnvelid. The 
start position must ~e >= 1. 
String size argument to SUBSTR runctlon must ha of type 
INTEGER. 
Stsrt position arqumant to SUBSTR function must be of type 
INTEGER. 
Substring lenqth of {number} Is Invalid. Substring length 
must be >= o. 
Substrina lennth cgn onty be 0 or 1 for an Ergument of 
type CHAR. 
Substring with stArt position of {number} end length of 
{numbor} exce~ds thA fenqth of tho string. 
First argument to SUBSTR must be of type STRING or CHAP. 
TRUNC ~uilt-ln runction csn he applied only to REAL 
qrguments. 
Fl IP- was not spaclfled ;-rnd predefined fl I~ {file 
Identifier} was not declared as a program parameter. 
The procedures READ nnd WRITE wust heve st least one non 
f I le parameter. 
The procedures REAOLN @nd WRITELN cpn only be epplled to 
textfl les. 
The second ~rgumsnt of UNPACK must b9 en unpacked err'Y• 
Th~ first erqu~Gnt of UNPACK must ha a pncked array. 
The third argument of UNPACK must be of an ordinal type 
that Is co~patl~I~ with the index type of the second 
sirpument. 
The Arrey arquments of UNPACK must hsve the sqrre component 
type. 
An actlv~ FOR control vqrlFhl~ cannot be reed Into. 
!3ound id~ntU'lcr {Identifier} cannot h·e rePd Into. 
Argument number {number} to READ Is not asslgn~ent 
comP9tible with the comoonent type of th~ flle variable. 
Aroumont number {number} to WRITE ts not assiQnment 
comnqtible ~ith the compon!nt type of the fil@ verleble. 
The maximum nun"ber of format specif lcatlons Is 2 -- found 
{numb~r} form~t specifications. 
Argument number {numhPr} is not 9n ~cceptable type for 
textflle output. V~lid types ere INTEGER, REAL, BOOLEAN, 
CHAR and STRING. 
Argument number {number} is not ~n ncceotgb1c typ~ for 
textfi le input. Val Id types are INTEGER, REAL ond CHAR. 
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590115 
590116 
590117 

590170 

590171 

590172 

59017't 

f-390175 

590176 

590177 

590178 

~390179 

b90180 

590181 

590182 
590183 

590184 
59()185 

590187 

5901fl8 

590189 

Tote1Wldth formot specifier rrust be of type INTEGER. 
FracDiglts format specifier must be of tvpe INTEGER. 
TotelWldthiFrscDipits formet C9n only be used with type 
REAL. 
Al1 conformant array actual parameters In a section must 
be of the snrne type. 
Al I vsrlAhle string actual paremeters in e s~ction must 
be of the s~me type. 
It Is lnvaf Id to use PROGRAM nnme {Identifier} as R 
proceduro or function. 
The identifier {Identifier} has been used in ~ procedure 
or function ca11, but I~ unknown In the current scope. 
The Identifier {Identifier} has b~en used In a procedure 
or function c~11, but Is neither. 
Procedur~ {procedure Identifier} was celled Inn 
functional context. 
{identifier} Is n ~unction ~nd c;n only be c~l led In 
~xpresslons. 
For procedure or function {Identifier}, the number of 
Actual paremet~rs, {number}, does not mntch the number of 
form91 pnr2meters1 {number}. 
Pare.meter numb~r {number}: tho parameters of 
{procedure Identifier} cannot be 'exprzexpr• or 
'Axpr:expr:3xpr•. 
Persmeter numbnr {numb~r}: gn sctucl par~meter cenn~t be e 
conformant array for a value formgl parameter. 
Parameter numb!r {numb~r}t actu!I parom~ter not of scme 
type es VAR formal pRrsmeter. 
The function {function ldentif lnr} was n~ver assigned s 
return value. 
A conforment Err~y's index must ~a of some ordlnnl type. 
The component or a packed conformAnt Arr!Y cannot be 
~nother conrormnnt Array. 
Function result type must be slmpJe or Pointer type. 
The Indefinite strlno type con only be usec gs a 
v?riqbfg parem~t~r not ~value p2remetcr. 
TYPE {Identifier} cennot he us~d ~s t value pnrnmAter. 
V~lue parameters cannot be files or structured types which 
eontAln fl H:ts. 
Identtfiar {i~entlfi~r} Is not a l9gel directive. The 
options are FORWARD anrl EXTERNAL. 
Procedure or function {Identifier} resolves ~FORWARD. 
directive, but contains e parameter list or~ return type. 
The dectargtion closest-contAlnlng the FORWARD directive 
Is at f lne {I ine numberl. 
Procedure or functlon Cldontlfler} resolves ~ FORWARD 
directive, but does not include thP required block. The 
dec,~retlon closrst-contelnlng the FORWARD dlrectlve 
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5.0 ERRORS 
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590190 

590191 

!)90192 

590194 

590195 
590196 

590197 

590198 

590199 

5902CC 

590201 

590202 

590212 

590214 

590215 

590216 

590217 

590218 

59021.9 
59() 22fJ 
5902?1 
590222 

590223 

3902?.4 

is ftt line {line number}. 
Function {function Identifier} Is required to have a 
re.turn type.. 
{id~ntlfler} has gn unacceptabls type; , proqrpm paremeter 
must be a BOOLEAN, an INTEGER, s STRING, or ~ FILE. 
Program parameter {Identifier} has nrit b~en declAred es s 
vnrl11ble. 
Only an ~rray or ~string v3riablo c~n ha p!ssed to a 
conforrnant array parameter. 
Form~f and ~ctuar array ptrameters heve lncompetlble 
inrl')X types. 
Packing· of the actur.11 :.lnd formal p~remr.ter do not match. 
Formal and actual array p~rometers must heve the some 
component type. 
OnlY A v~riable string mny be the actual nrpument to 
formal Parameter of the Indefinite string type. 
The p~rsmetcr list for nctuel parqmeter {number} doe~ not 
match the par~meter list of thA formal peremeter. 
The actual !rgument for a procedure poremeter cennot 
be a funct1on. 
Return types don't m~tch for actual Fnd formal function 
p~r~mtJters. 

Und~cl~red Identifier {ldentlfler} Is used os actual 
parameter. 
IIJepel actual sr?ument for procedure or function formel 
parameter. 
The identlfl5r {identifier} Is unknown in the current 
scope. 
Non-constant Identifier {ldentlrl~r} us~d In constant 
definition. 
The const!nt d~clAratf on of {ldantifier} contains a sloned 
STRING, which Is illegal. 
The constant declerntlon of {ldentlfl~r} contains ~ signed 
CHAR, which Is i llrqsl. 
The r,onstant declaration of {ldentffler} contains a signed 
BOOLEAN, which Js llleoal. 
The constAnt declar?tlon of {fd~ntifinr} contains a signed 
onumerated constr.int, ,,.,htch Is II legal. 
The INTEGER constant {number} Is greater than MAXINT 
(9223372036854775807). 
The REAL const1nt {real strJnQ} is out of range. 
REAL constnnt used where an ordinal Is required. 
String constnnt used where an ordlnet ls required. 
REAL constsnt Identifier {idAntlfler} used wher~ ~n 
ordinot is r~qulred. 
String constant· ldentlf ler {Identifier} usEd where an 
ordlnel Is r'r~qulred. 
Non-constant id~ntifier {identifier} used wher~ @n 
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----------------------------------------------------------------------
590225 

5go226 
590227 
590228 
590229 
590230 
590236 

590237 

590238 

590239 
590240 

590241 
590242 
590243 
590244 
590245 

590246 

590247 

590248 

590249 
590250 

590251 
590252 
590253 

5Q0254 

590255 

590256 

590265 

590266 

590267 

ordinal constent is required. 
Ordinal constents other thqn those of type INTEGER 
cannot be signed. 
{Identifier} must be type Identifier. 
{Identifier} must be a set type identifier. 
{identifier} must be a set or record type Identifier. 
{Identifier} must be on array type ldentifler. 
{identifier} must be a record type identifier. 
The CASE constant {constant} is not In t~e renpe of the 
selector type. 
The type of the CASE eonstant is not eomp&tlhle with the 
type of the selector. 
Cannot duplicate CASE constant values; the offending CASE 
const~nt Is {Identifier}. 
CASE constants exceed cArdinaltty of selector typ~. 
CASE constants do not exhaust selector type and there Is 
no OTHERWISE. 
An ~rrsy•s Index must be of some ordtn~I type. 
Thg srrny hos too many clements. 
CASE selector must be of an ordinal type. 
The type {Identifier} has been used ln Its own def lnltlon. 
Ths identifier {ldcntlfler} hns been used rs a typo, 
but Is unknown Is the current s~ope. 
The identifier {fdentifi~r} hes been used es a type, 
but Is not a type. 
Th~ component type of~ fife mey not bg another flle ore 
structured type withe component of typ~ file. 
The lower and upper bounds of a range must be of 
th~ same type. 
The bounds of o subrrnoe must be of some ordln~I type. 
A su~ranqe 1 s lower bound must he less th~n or eauet to Its 
upper bound. 
ThA b8se typ~ of A set must be an ordln~I type. 
The base typ9 for s set of inteq~rs must bP within o •• 255. 
The schem~ identifer in e vnlable strlnq diclaretlon must 
be the required ldentlf ler STRING. 
T~~ m~xlmu~ IPnQth of s vorlsbla strlnn must be of type 
INTEGER. 
The· maximum lenath of a var I able string must be greater 
then or aqusl to l. 
The maximum lennth of a vart~bte strfnp must be lass th~n 
or eouel to ~5535. 
{Identifier} which is an entire structured operand Is 
lncomp~t9ble with operator {operator symbol}. 
The left operand Is incompntlble with oper~tor 
{operator symbol}. 
T~e right operHnd is lncomp1tl~le ~Ith operator 
{operator svmboll. 
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5.2 FATAL DIAGNOSTICS <COMPILE TIME} 

----------------------------------------------------------------------
590268 
590269 

590270 

590271 

590272 

590273 

590275 

59027c· 

5 902 77 

590278 
590279 
590280 
590281 

590282 

590283 
5902.8l:· 
590285 
590286 
590287 
590288 
590289 

590290 

590 2 91 

590292 

590293 

590295 

590296 

Open~tor {oper~tor symbol} is· not defln~d for the operand. 
The riqht operand which is of type {Identifier} Is 
lncompstlblB wJth opgrator {oper~tor symbol}. 
The left operand which is of type {identifier} Is 
lncompetlble with operator {operetor symbol}. 
The operands with types {ldentlf ler} and {Identifier} are 
lncompatlbl9 with {operator symbol]. 
Operator IN: th~ ordin~1 type of the left oper9nd is not· 
compat1bls w1th the base type of the right operend. 
The ordlna1 operands are Incompatible with operator 
{operRtor symbot}. 
The pointer opargnds must be of the seme type for ~paretor 
{operator symbol}. 
The set oper~nds must hnve comp~t1ble base types for 
operBtor {oper~tor symbol}. 
The sAt operands must both be pecked or unpacked for 
operator {operator symbol}• 
L~ngth or concatenated strln~ Is {nu~hnr} hut the 
maximum string lenpth slloMed is 65535. 
Constsnt expression out of rffnoe, 
Constant subscript out of range. 
Substrin~ Index must ba >= 1. 
Lower substrlnq index, {number} must ~o less thsn or 
equal to upp~r substr ino ind€x which is {nuwber}. 
Upper suhstrJng Index, {number} must be less than or 
equel to maximum tenpth of the strlnq whlc~ Is {number}. 
Th~ constAnt vslue NIL cinnot ~e slaned. 
String constants cannot b~ slpned. 
Identifier {Identifier} ls unkno~n In the current scope. 
Ordinal const~nts c9nnot be slqned. 
Identifier {identifier} is not a strinQ constant. 
The identifier {identifier} Is not o constant. 
Elements of a set of INTEGER must be ln the range o •• 255. 
{numh~r} Is out of this range. 
Tho Plements o~ a set constructor must ~11 be of the srme 
ordinal type. 
The e1ements of a set constructor must of some ordinal 
typ0:1. 
Expression components must be constPnts, veri~bles, or 
function calls. Identifi9r {Identifier} Is none of these. 
An active FOR control varl?b1e c~nnot te essipned to or 
pessEd as e VAR p9rameter. 
Bound ldentlf ler {identifier} csnnot be esslqnerl to or 
passed as a VA~ parameter. 
Procedure {procedur~ Identifier} c~nnot be the t~rqet of 
~n f!lssignment. 
Tried to ~sslgn to function {function Identifier} outside 
of the function. 
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5.2 FATAL DIAGNOSTICS (COMPILE TIME) 

~190297 
590298 

590299 
590300 
590301 

59o:w2 
590303 
590304 

59030:; 
590306 
590307 

590308 
590309 
590310 

590311 

590336 

b90337 

590348 
590358 
590359 
590360 
590361 
590362 

590363 

!790364 
590365 

590366 
59(1367 
590368 

590369 

590370 

590371 

590372 

Non-variable {ldentif lerl used as s varleble ~cc~ss. 
The dereference operator, A' can only be applied to 
pointers end files. 
Field qualification 3ppf ied to a non-record, 
Cannot p~ss e field or a pgekeo r~cord 9S ~VAR psremeter. 
Flo1d name {Identifier} Is not ~ field of the current 
record. 
Cannot pqss tag ffetd {Identifier} as ' VAR p•rsmeter. 
Suhstrlno Index must be or type integer. 
Substring notntfon cen only be sppJled toe fixed or 

·variable length string. 
A substring cannot h~ oassed es e VAR paremetar. 
Only arrays or strinps can be subscripted. 
C~nnot PASS an element of n peck€d arrey as a VAR 
parameter. 
STRING Index ~ust be of type INTEGER. 
An errAY subscript must b~ of some ord1ngf type. 
The subscript type Is not compatible with the array 
Jn dex tyo e. 
Vsrieble access required. Expressions ere not 911owed In 
this context. 
Multlpte definition of {ldentlfler}J the current 
definition replaces the one et lino {IJne number}. 
{identifier} hgs e use In this scope befor~ Its 
definition. 
Line length exnAeded 255 charactnrs, line ignored. 
T~rqot array typa is not comp~tlble with value type. 
Tsr~et ordinal type is not competfbte with vglus type. 
Target POINTER type 1s not comp3tlble with value type. 
Tarant REAL type is not compFtlbl9 with v~lue type. 
T9rget RECORD type is not assignment compEtlhle with the 
v'11u,e 1 s type. 
Tnrgnt strinn 'ength of {Identifier} Is less than source 
strln9 lonoth of {identifier}, 
T~rn~t string typ~ not compatible ~tth value type. 
Base of target set type Is not compatible ~Ith base of 
vrd ue s~ t type. 
T8rQet set type is not compatible ~Ith value typ~. 
Terget id,ntJf.ier Is not v~lid for asslonment. 
Fl les or structured types with file components cannot be 
used In asslqnment st~tements or cs v"lun p~re~eters. 
The FORWARD directive for procedure or function 
{fo~ntlf1er} is not resolved In the t-urrent scope, 
The label {riumber} must appear on a statement In the 
·currinnt block. 
The elements of a set constructor must b9 of the sam~· 
ordinal typ~ rs the ~n~e type of the set v~rlable. 
The sat element wit~ orrtln1I value {nu~ber} Is outside 
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590373 

590375 

590376 
590377 

590378 

590379 

590381 

590383 

590384 

:590385 

590386 

590387 

590388 
590389 
500390 

~,19(;391 

590?92 

590393 
590394 

590396 

590397 
590308 
590399 
590ltC.O 
590401 

the set range. 
A set verluble can only be lnitlel lzed by~ const~nt set 
constructor or a set constent. 
Vari able can only be lnltlal lzed with constants, 
constant set constructors end tht word symbol NIL. 

1 

' • ' I • 

The v?.lue {nurnb~r} is outside the dect~red·r~no~ of the : 
variob1e {identifier}. : 
The ordinal variable Is not coffipat1ble with the vatue type. : 
POINTER verletles cRn only be ln1tlellz~d with the va1ue 
NIL. 
A REAL vnrlable can only be tnltla11zed by a constant REAL 
or constant INTEGER• 
A string verlrble cennot be lnitlnlized bye string 
constant or granter length. 
A string variable can only be lnlt1allzed by a constant 
strln.Q value. 
Set essianment is Jnvelid1 both operands must be pscked or 
unpacked. 
The FOR control vnrlsble, lnlt1al value, ~nd tlnsl velue 
must be of compAtible ordinal types. 
The FOR control v~rifiblc {Identifier} must be declerGd 
ln the current block. 
The FOR control varlehle {Identifier) must not be th~ 
control verlnhle of ~ cont9lnino FOR st~t~ment. 

The FOR control vnrJeble {ld~ntlfier} must not be ~ formal 
parameter. 
The FOR control vorlable {Identifier} Is thre~tened by e 
st~tement in a procedure tt th! samt level. 
The FOR control variable {Identifier} Is unknown In th~ 

curr~nt scop·?• 
Non-variable {identifier} usRd as e FOR control verlnble. 
Tarpet label {nu~hcr} of GOTO wes not declnred. 
The 1abe1 {number} is not accessible from this GOTO 
st nt ement. 
The expression Jn an IF statem~nt must be of type BOOLEAN. 
{Identifier} Is a formal parameter and cannot be 
lnltl~llzed. 
The varl~ble {Identifier} h9s elre~dy been inlti9lized. 
Only v~ralbles of type BOOLEAN, INTEGER, REAL, POINTER, 
SET, ORDINAL and STRING can be lnltl~IJzed. 
Only v8rlebles ~~n bB lnltls1i2ad. {Identifier} I~ not ~ 
v~rif:lble. 

Only entire variables can be lnltlallzed. 
The label {number} Is not In thff rPnoe 0 •• 9999. 
LBb~' {number} wes not decl~red In the current bloek. 
LahAI {number} hAs .alre!dy been used on line {Identifier}. 
Label {number) ls not accesslb•e to Previous GOTO(s) that 
refer:aneerl It. 
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5.2 FATAL DIAGNOSTICS (COMPILE TIME} 

590402 
!;90403 

5904()5 
590406 

590407 
590408 
5905(/0 
590501 
590502 
590503 
59()504 

The expression In en UNTIL must be of type BOOLEAN. 
CASE constgnt is not comp9tib1e with the CASE index 
expression. 
The CASE index expression must be of sorre ordlnol type. 
The expression in a WHILE statement must he of type 
BOOLEAN. 
Non-record used In a WITH list. 
The nrpument of CARD must be a set. 
SyntAx error. {text describing the srror.} 
Unexpected character. 
Unexpected cnd-of-llne. String delfmeter missing. 
Unexpectad ·and-o·F-flle. Strlnr.t delimeter .missing. 
Synt~x error. Unexpected end-of-flle. 

P&sc~I 180 will provide the following warning compile time 
dfqgnostlcs. Texts ere llsted below. These will he produced In 
th~ s~me msnner qs the oth~r compile time dlaonostics end will 
hRv~ the following formet: 

1,Ui\RNING *ERROR~' {column number} (PA di~a#) text 

590338 Identifier {id~ntffier} is lonper thPn 31 characters. Mny 
cause interface problems. 

590404 The C~SE constant {constant} is not in the r9nQ~ of the 
ces(;-f ndex. 

st~nd~rds di~qnostics ere selectnbl~ by control statement ~ptlon. 
Thqso Yill be produced in the same manner as the other compile 
time diagnostics nnd wlll tH;va tha followinp rormstt 

{level} {column number} (PA di~p#J t~xt 

39lt 979 
594980 
59lt98l 
5 94982 
594983 
59tt981t 
594985 
:5 9t7 986 

{ANSI/ISO}: Array constant is non-standerd. 
{ANSI/ISO}: Recor.d const~nt Is non-stan~ard. 
{ANSI/ISO}: Set const~nt Is non-st~nd~rrl. 
{ANSI/ISO}i Range Incas~ constant list Is non-standard. 
{ANSI/ISO}t Substrln~ not~tlon Is non-standerd. 
{ANSI/ISO}: Use oF dynamic strinqs is non-standard. 
{ANSI/ISO}: Us~ of vorlabla strlno type is non-standard. 
{~NSI/ISO}: Use o~ fixed lenpt~ strJnq wit~ upper. bound of 
1 Is non-stend~rd. 
{ANSI/ISO}: Pr~defined identifier {identifier} is 
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5.0 ERRORS 
1 5.4 STANO.ARDS DIAGNOSTICS (COMPILE TIME) 

594988 

594989 
594990 
59·4991 
594992 
894993 
59499/t 

594995 
59't996 

594997 

59.!t998 
594999 

non-st~ndard. 
{ANSI/ISO}: Input of string type from a textfl le Is 
non-st t1n dsr d. 
{ANSI}: Conformint-array parswEters ere non-standArd. 
{ANSI/ISO}: Use of the null string Is non-standard. 
{ANSI/ISO}: OTHERWISE is non-sten~ard. 
{ANSI/ISO}: Use of concetenation operntor ls non-stnnderd. 
{AN~I/ISO}: CompArison of STRING and CHAR ls non-standerd. 
{ANSI/ISO}: Comparison of unequal size strings is 
non-standard. 
{ANSI/ISO}: Assignment of STRING 1nd CHAR is non-stnndnrd. 
{ANSI/ISO}: Ass1gnment of unequal size strings Is 
non-standtirdo 
{At.lSI/ISO}: Dup1 ic.~tion of df:Cl3r~tion s~ctlon ls 
non-st0nd11rd. 
{ANSI/ISO}: Relaxed order of declarations Is non-stqndard. 
{ANSI/ISO}t Tha VALUE 1nltlatlzstlon p~rt Is non-stand~rd. 

IntPrnrt errors 3rs lndlcPtJons of A compl1er fAlluro, gnd should 
bs r~port~d ~s prob1~ms, usln~ the proc~dures for the site ~h~re 
noted. The diagnostics H11 I be produced In the sawe manner as the 
other compile time diannsotlcs end wllJ have the following formats 

CATASTR. *ERROR* {column number} CPA d1sp#) t~ xt 

592000 
592001 
59?.002 

592003 

592006 

592007 
592C·06 
592009 

592010 

59~C11 
592012 

Intern2I err.or. Xrgf_context_index < 1. 
Int~rnol error. Xref _cont!xt_lndex ) 100. 
Internal error. BIFSI unlmplemented bullt_in function 
or procedure - {ldont1fler}. 
Internel error. Eva1uote_intever_eonstent: Bad Integer 
const8nt {constant}. 
Internal error. ~v~lu~te_r~et_constfnt: htd constant 
{constP.nt}. 
Internnl error. Mep_type_definltion: unknown node name 
for type definition. 
Internal e.rror. SPAN: type not boole9n, chnr, Integer, 
or ordlnql. 
Int~rnal error. 
Intern~I error. 
Internal error. 
ordlnet type. 
Internet error. 
the ranoe of the 
Intern91 ~rror. 
Int~:rnBI error. 

There are not enough Inserts for rr.ess~ge. 
Th~re ere too msny Inserts for message. 
Insert_ordinal_vqlue: tt~ type was not an 

Insert_ordlnal_velue1 the value Is not In 
typ~. 
Insert_strlnq: too mony inserts. 
EXPR: unexorcted type action. 
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5.0 ERRORS 
5.5 INTERNAL ERROR DIAGNOSTICS (COMPI(E TIME) 

592013 
!,192014 
592015 

592016 

59?.017 

592018 

592019 

592020 

592022 

Internal tHror. 
Internal error. 
Intern e I fl r r or·. 
used. 
Internal error. 
node. Node nnma 
Internal ~rror. 
levl'31 Js greater 
Int~rnat 1~rror. 
entry kind. 
Intern e I •Hr or. 
Include fl le. 

EXPP: un~xpectod code action. 
Code_ranoa_check: non_ordlnal type used. 
Cod!_sub~crfpt_checkt non_ordinel type 

Primary& not prepEred to cope with 
= {number}. 
St~ck_bese_sddr: oskod for lexical 
than current lexical f:evet. 
Creete_debug_st_entry: unexpected OT 

Hcp$Jnclude_fite: TWS has tried to do en 

InternAI error. Hcp$process_2_tree: should not be called 
for Pascal. 
Intern£1 error. Process_statement: unknown statement 
type. 

• • 
I 
I 
I 

' ' t 

I 
1 
I 
I 

• • 
' • • • • ! 
I • 

592023 Internal error. Gct_·Fi le_neme ce11ed \<Ii th identifier <> : 

592024 
592025 

vrirf\able or ffe,d. : 
Internal error. Get_fl1e_name called with wrong node. 1 
Internal error. No space fer teble Rllocatlon. T9ble nqme: 
Is {identifier}. l 

PA.scPI 180 will provirL~ th~ fo11owlno. d19qnostics to tre Joh log. 
Texts are listed below. These dlagnostlcs qre unnumbered and w111 
be outout to the Job log only. 

Mr:~ssaoe Texts 

--WARNING-- Conflict use of parameter DEBUG_AIDS1 options before 
NONE Ignored. 

--WARNING-- Conflict use of pRrPmetor LIST_OPTIONS1 options before 
NnNE I gnorfHi. 

--WARNING-- Conflict use of pqr~rnet~r RUNTIME_CHECKS, options 
before NONE lnnored. 

Diennostlc Numbers ~nd Tr.xts 
{informetlon In brAckets Is VAriehle} 

590002 Pascal detected {error-level} error(s), TEL= 
{~rror-level} ceuses Abnormal termfngtion. 

5900C4 INPUT fll~ fs $NULL, no compl1~tlon performgd. 
590005 The FILE_CONTENTS attribute for the INPUT file must be 

either UNKNOWN or LEGIBLE. 
5Q0006 The FILE_ORGANIZATION »ttributn for the INPUT fi1e must 

Control Data Pr Iv ate 
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5.7 JOB STATUS MESSAGES <COMPILE TIME) 
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590007 

590008 

590009 

590010 

590011 

!59001.?. 

590013 

590014 

590015 

590016 

590018 

590019 

59()1)20 

500021 

590(122 
. 59()02 3 
59002tr 

be SEQUENTIAL. 
The FitE_STRUCTURE a.ttrlbute for the IN'l>LJT fl le be either 
UNKNOWN or DATA. 
The GLOBAL_ACCESS_MODE nttribute for the INPUT file must 
c· on t a I n R E AD • 
The FILE_CONTENTS attr lbute for the BlMARY fl le must be 
either UNKNOWN or OBJECT. 
The FILE_ORGAN!ZATION attributo for the BINARY file must 
be SEQUENTIAL. 
The FILE_STRUCTURE attribute for the BINARY file be either 
UNKNOWN or OATA. 
The GLOBAL_ACCESS_MODE ettribute for the BINARY fl1e must 
contain MODIFY. 
The FILE_CONTENTS attribute for the LIST file must be 
Hither UNKNOWN or LEGIBLE or LIST. 
The FILE_ORGANIZATION attribute for the LIST f11e must 
he SEQUENTIAL. 
The FILE_STRUCTURE mttrlbute for the LIST file b£ eit~er 
UNKNOWN or DATA. 
The GLOBAL_ACCESS_MOOE attribute for the LIST flle must 
contain MODIFY. 
The FILE_CONTENTS ettrlhute for th~ ERROR file must be 
either UNKNOWN or LEGIBLE or LIST. 
The FILE_ORGANIZATION attribute for t~e ERROR file must 
be SEOUENTIAL. 
The FILE_STRUCTURE nttrlbute for the ERROR fl le be either 
UNK.NOWN or DATA. 
The GLOBAL_ACCESS_MOOE attribute for the ERROR file must 
cont~ln MODIFY. 
STAMDARDS_DIAGt--JOSTICS f lrst option must be ERROR_Lt:VEL or 
NONE. 
STANDAROS_DIAGNOSTICS second option must be ANSI or ISO. 
STANOARDS_OIAGNOSTICS allowed only two options • 
STANDARDS_DIAGNOSTICS option conflict, options othor then 
NONE Ignored. 

Olspnostlc Numbers and T~xts 
{information In br~ck~ts is v~rieh.1~} 

595006 
595007 

595008 
595011 
59 !7{)12 
595013 

The value O Is not allowed ~s the rl~ht operond to divide. ' 
Attempted DISPOSE of e pointer VRrl~hl~ with 
rin lnva11d Vfllu.;?: {gddress}. 
Attempted DISPOSE of a NIL pointer. 
Internal Error: CBnnot eltocqte POT on stBck. 
Int>?.rnal ~rror: C9nnot al toeetn file ti?ble. 
Int~rn~I Error: Connot ~I locate wsa In 

Control 0:':.lt~ Prlv?.te 
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5.0 ERROP.S 
5.B FATAL DIAGNOSTICS (RUN TIME) 

REWRITE for fl It~ {fl le}. 
595014 Internal Errort Cannot ellocate wsg In RESET 

for file {fl le}. 
595018 EOF must be TRUE before PUT on fi1e {file}. 
595020 EOF must be true prior to use of PAGE on 

fl le {f'l fe}. 
595022 EOF must be true prior to use of WRITE or 

WRITELN on filo {file}. 
595024 EOLN ectlveted when EDF Is TRUE for file 

{fl le) ~t fine {I ine number}. 
595026 Input of REAL number {number} from file {file} 

· yle1ds {math llbrary} erro~. 
595027 Fiie {file} Is undefined prior to usn of GET. 
595028 Fi1~ {file} Is undefingd prior to use of 

PAGE. 
595029 Fiie {flle} Is undefined prior to use of PUT. 
595030 Fiie {fi I~} is und~~ined prior to use of 

READ. 
595031 Fl1e {file} Is undefined prior to use of 

WRITE or WRITELN. 
595033 Fl I e modR must' be GENERATION pr tor to use of 

PAGE on file {ft°lc}. 
595034 File mode must be GENFRATION prior to use of 

PUT on f I I e { f I I e}. 
595035 File mode must b~ GENERATION pr for to use of 

WRITE or WRITELN on file {fl1e}. 
595037 Fite mode must he INSPECTION prior to use of 

GET on 111 i1F.i {1'fl.3}. 
~95038 File mode must be INSPECTION prior to use of 

READ on ftfe (file}. 
595039 The Frectionsl Digits value must be grcPter thsn or 

equol to 1. The vnlue {number} Is not Pl1owed. 
505040 Free of unallocated block Jn DISPOSE. 
595041 G~T attampt~d on fil3 {flle} wh~n EDF Is 

TRUE. . 
595Gli4 Input att-f:mpted nftftr nnd of fl le {file} 

using GET. 
5Q5046 Intnrnal error: tnsuff lclent spRce to 

perform textfila output on file {file}. 
595047 The integer value {number} resd from file 

{fl le} exceeds MAXINT. 
595049 Int~r~ctlve file {flle} must be~ textfll0. 
595054 Tho v:alua '{text}' read from file {fi I~} Is 

not n valid REAL number. 
595055 Line langt~ must be <= 150 for lnter~ctive 

Input on fi I e {rile}. 
595056 Intarnel error& Lower meroe orror in DISPOSE. 
595057 Mora than 100 files used. 

Control D6tf.' Pr lv~tt; 
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5e0 ERRORS 
5.8 FATAL DIAGNOSTICS (RUN TIME) 

595059 

595060 

:}9 5062 
5950(:13 

595()67 

595 1)69 

595070 
~59.5071 

5950.73 

595074 

59 5075 

595076 

595077 

595078 

595079 

595080 

595C.82 

!.i:9 ~108 5 
59 50Bl: 

59?087 

595088 

595(;89 

Pas ca I fl le {f-1 le} must have fl le 
orgPnlzetJon of SEQUENTIAL. 
P0scsl file {Ff le} must h•ve record type of 
VARIABLE. 
READ attempted when EOF Is TRUE on ff le 
{fl 19}. 
RESET attempted on undefln~d fl le {fl 1e}. 
The value {Integer} ls not al loHed as the right 
op~rsnd of Mno At line Cline nurnber}. The value must 

-be oreoter than zero. 
The vnl_uit': '{t~xt}' read from file {fl le} Is 
not a valld signed number. 
The TotalWlrlth ve1ue must be or~ater than or BQUOI to l· 
Thr. vr:lue {number} is not ellowec. 
Internal Error: Uneble to allocete space for NEW variable 
in Heap. 
Int!rnnl Error: Upper mer~e error in OISPOSE. 
System condition detected: Arithmetic 
overflow at P register = {address}. 
System condition detectods Expon~nt overflow 
gt p reqlst~r a {uddress}. 
System condition detected: Exponent 
underflow at P register = {address}. 
System condition detectedt Flo9tinn polnt 
ind~rinlte qt P r~n1stAr = {address}. 
System condition detectedt Invalid BOP deta 
nt P register = {!ddress}. 
Attempted output of REAL.number to fl le 
{ff le} yields {wath 11brRry} error. 
Attempted output of INTEGER number to f11e 
{ff le} yJelds {mnth llhr~ry} error. 
Siz? of binary input item must be (: 2**31 -
1 bytes, current sizn Is {numt-9r}. 
Internal Errors Error In math 1 lbrary 
routine MLP$MOVE_BYTES: {m~th I lbrar_y error}. 
RESET on file {file} failed because EDF occurred before 
buffer variable filled. 
Si?.c of blnnry output ltsm must he <= 2**31 -
1 bytes, current size is {number}. 
Proqram termln~tad hy c2lllng HALT. 
Internal F.rrort Cannot find stack frame f~r 
t~rr~t l2bel of GOTO stat~ment. 
Fite buff€r vnrlnbf~ Is und~flnod for fil~ 
{fl le}. 
Fii~ bufftH vufqhl".i for f'l1e {fJIA} Is 
unde~tnad whPn E~F is TRUE. 
Input of Jnteqer vslu@ {numher} from fJte 
{f I le} yields {math I lbrary} error. 
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595090 

595091 

595092 

!i95()93 

~:9 5094 

595095 

595096 

595097 

595098 

595100 

595101 

595102 

595103 

595lC4 

5951C5 

595106 

595107 

595108 

59510° 

Input IJne length {number} cannot be grester 
then pege width of {number} for lnterqctive 
flle {file}. 
Character value '{text}' read from fl le 
{ff ls} Is outside the declsred subran9e of 
{text} •• {text}. · 
Integar vnlue {number} reed from f11e {fl lel 
is outside the decl~red ranae of {number} •• 
{number}. 
The v~lue {number} is out of rnnac ~t line 
{number}. 
The ordin~t v~lue {nurnher} ls out of renpe at 
line {numherJ. 
Thg character value 1 {text} 1 is out of rsnge 
at line {number}. 
Thq subscript value {numb~r} Is out or rnnge 
et llne {number}. · 
The ordinal subscript vaJu~ {number} Is out of 
range at line {number}. 
The char~cter subscript vslue •{text}' Is 
out of r~nqe ~t lln9 {number}. 
Attempted der~Per6nce of n pointer with en 
lnvaf Jd valuei {address} at 1 lne {number}. 
Att~mptad dereference of e NIL pointer ~t 
1 lne {numb~r}. 
The ordlne1 value of CHAR typ~~ must be 
within the range of o •• 255. The ordlnol 
V8lue {number} is outsida this r~nge ~t 1tne 
{numbc.r}. 
The ordinal value of CHAR types must be 
within the r~noe of o •• 255. The nhor~cter 
subscript with ordln81 vslue {number} is 
outstd~ this r9nge tt line {numh~r}. 
The CASE selector value {number} does not match any of the 
CASE const~nts endlnn at llne {number}. 
The chBrscter cPse selector value 1 {t~xtJ 1 does not meteh 
any of the case constnnts At fine {nuffiber}. The ranqe of 
case constants Is 1 {text} 1 •• •{text}'• 
The source string size of {Identifier} is greAter than the 
the tqrq~t strinq size at 1 lne {f lne nurrbf;rl. 
The value {integer} Is not acceptable as a substring Index l 
et line {line numbnr}. Substrinp lndfx must he Rr~~ter : 
thit!n or equnl to l· 2 
Lower su~strinn Index {lnteg~r} must be less than or equal 
to upper substr Ing index at I Inf {I fne number}. 
Uoper substrino Index {inteoer} must be fess thnn or equnl 
to 1i:noth of the strlnn ·t!t line. {lfn€ number}. 
length of concatenated string Is {Integer} at line {llne 
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number}. Maximum string length allowed Is 65535. 

In cnnform~nce with the ISO and ANSI standards, a llst of errors 
(In the sense of the stnnderdsl whtch ere not detected followsi 

RaFerence end ~ccass to component of Inactive variant. 
Rcmov~f of ldantlfylng-value from pointer-type of Identified 

v~rle~le Mhllc reference exists. 
AlterPtion of flle-vsrleble f while rAference to fA exists. 
Sat expression as valu3 p;remcter whlc~ hBs elements not 

Included 1n the base type of the formal parameter. 
Buffer-voriohle undefined Immediately prior to use of PUT. 
Different vsrient specified for active verient croeted by 

NEW(p,c1, •• ,cn) • 
DISPOSf(p) used when Identifying-value created by 

NEW(p,n1, •• ,cnl • 
DISPOSE(p,kl, •• ,kml eppl led to varinble creqted by NEW 

di~ferent number of variants. · 
OISPOSE(p,kl, •• ,km) oppl led to V9rleble crented by NEW 

diffqrent variant list. 
Undefined parameter of e pointer-type to DISPOSE. 
Use of variable created by NEW(p,cl, •• ,cn> In assignment 

stetemcnt or actual par9mater. 
Components o~ unp~cked err9y sre both undefined and 

occessed.for ~ACK. 
Components of packed array are undef lned for UNPACK. 
f unrl~fined when EOF(f) 9Ctlvoted. 
f und9fined when EOLN(f) nctlvnted. 
Us~ of undrfJned V8rlebte, or portion thereof. 
Undefined function result upon completion of function. 
Set expression in osslgnment st~tement which h~s elements not 

includid in the b;s" type of the verlahle-eccess. 
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