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y

SECTION 1

IWTROUDUCTICN

This document is a programmer®s rcference zuide to the Pascal Llanguage
as implemented on the ®rime systenm.

You arc expccted to pe familiar with the Puscal Llanguagesy anc with
programming in gencrals bvut not necessarily with Prime computers. 1If
you are unfamiliar ~ith the Lan:uasce reza one of the many commercially
available instruction bookss such as:

Second Fditione.e Sorincer-verlaas Mew Yorksy 1978.

Schneidery (e WwWeingarts 3. ans Perlmany Dey An_Introduction To

Proasramein- Anc Procler _Solvir- with P SCALs John Wiley & Sonsy

—— . - - —— i ——— . D e e ke e e e e e e 4 e e <o

INces New YOrks 15738

CONTENTS OF THIS GUIDE
‘ ; This document contains the followin.:

0o An overview ot the Fascal Lan:uage as  implemented on Prime
computers (Section 1)

o0 Complete infermaticn on the use ¢f the Pascal compiler (Section
2)

o An intrccuction to Lloadinz and exccuting Pascal programs
(Section 3)

o6 A reference for the Poascul Llanouege based upon the draft
propcsal "ISa/D27185", inclucine complete information on all
Prime extensions and restrictions tn the Llancuaae (Sections
4-11)

o A list of Pascal corpile-time anuv run-time error messages  and
their mcanin:s (Appendix A}

o Storage formots usec tor the Fascal cuta types (Appendix B) and
the ASCII cheracter set (Aprendix C)

1 - 1 Aaril 1980
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RELATED DOCUMENTS

The following coccurcnts contain additional information relevunt to
proaramming ir Pasceale

The Prime User's guide

Complete instructions tor creatines leading and executing proarams in

Prime Pascal or any Prire Lanisusaey L Lus extensive acditional
information on Frigme syster utilities for vreorammersy are founc in The
Prime User'!s__suide. The_ _Prime_idserts_cuide and The Pascal _Reference

e e - ———— i —— — i — T e S e oo e e S . Sy . - —— ———— —— o T— T —

Guide are both essential to the Pascael crocrammer.

The user¥s guice ¢lso contains 4 complete quide to atl Prime
documentation.

The Draft Proposel "1S3/DP7165" Procramrmins Languere Pascal

— e - e S e e o e L e e e R e e e ot — ———— — ————

The definitive reference for Pascal is The Draft Proposal “IS0/D27185"
Procramming Lancuacc_Pascale. Every installation which wuses Pascal
extensively shoula have a c2py of this proeposed stoandarde which may be
obtatnea from Amcrican National Standards Institutes 1430 Rroadways New

Yorkse NY 19C1l&e

The New User®s Cuice to EDITAE and RUNGFF

i T — — — —————————— - ———— ——

Prime*s EDITOR is an interactive text-editing utility. 1t is wused to
enter and modify text in the computer. !ew proarams that do not rely
on cards or tapecs are usually input to the system a2t a terminal wusing
EDITGR.

The New User®s Guidge_t2 EDIT2R _add RUNUFF contains a complete
description ot the t£2ITOR. It also provides 2 basic introduction to
the Prime system for those with Little or no computer experiences and

describcs RUNGIFs Vrimets text-forratting utility.

Ordinerilyy to Loaas and execute prorrans you necd only the information
given in The Pauscar_Keferepee fuide or The crime User®s Guide. If you

wish tc control tne Looec gsrocess in more detoily or use the full range
of Prire locder carabiliticss see The Listd _ane OGFG Reference Cuaide.

——— e e L e e e . o —— o —— — -

The PRIMOS_sSubroutipes Keterence Suide

Prime offers A Llarqge selection of aprnlicaoticns-level subroutines and
PRIMOS operatin_ system suproutines which can be declared as external
in procedure/functicn declarations ¢f 4 Pascael proarame then referenced
from any point ~ithin the nro~ram. These routines are descriped in The

REVe ' 1 - 2
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PRINGS Subrcutires__Seference_ Suldc. (See «else Sectionn 3 of this
guide.)

THE PASCAL LANGUAGE

Pascal is a multi-purpose structured lancuaae that can be used for
systemy commercial unc scicentific dota processings Pascal is also used
as the principal dastructional Llancuace in many educational
institutions. This languajes develiped in 1968 by Professer Niklaus
Wirth at thke <fidgenossische Technische Hochschule (ETH) in Zurichy
Switzerland. is a cescendent of the lanouaie ALGOL-€0. Pascal is named
for the French rathematiciaon RBlaise Pascale.

PRIME EXTENSIONS TS PASCAL

Prire Pascal is basco upon The_pRraft Proposal "I1S0/0P7185"_ _Prozramming

Lancuage Pascal with the extensicns listed belowe They are discussed

in detail in the sections noteag.

o The collar sign ¢ and underscore _ may be used in ddentifierse
(See Section 4.1

o Text from an external file cun be incluced during compilation by
usinc tne compiler directive YINCLUDE. (Sce Secction 3.

o The infix operators « and ! periormn the bitwise AND and OR
operations for type 1HNTL.GER operands. (Sec Section 7.)

o The CASE statemrent has heen extendec to dinclude the optional
OTHERWISE clausee. (See Section b,)

o0 A procedure c¢r function can be agecclared as external by apoending
the cirective CXTERN tn its procedure or furnction declaration,
respectively. (See Scection 2.)

0 Separate conm;ilation of Pascal procedures and/or functions can
pe accomplisted by dncluding the {3E+3} compiler switch at the
begirnina of the moaule. (Sce Scctions 2 and 9¢)

o An ogtional second craument has bcen added to the standard
procedures RrSET and REWRITLC to denote the name of the ftile to
be opened for injut or outpuly respectively. (Sce Section 10.)

0o A procedure (LOSE bas been added which takes the variable of the
file to be closed &as 1ts aragument. Filecs must be closed
cexplicitly using tnis procedures ctherwise they rerain open
after progres terminatione. {See Section 10.)

o0 Precefined file-variasoles INPUT and JUTHJUT provide 173 to and
from the user's ternminale. (See Scction %e)

1 - 3 Aoril 1980
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0

The prcyram heading to o Pascal rprosram s opticnal. (See
Section F.)

PRIME RESTRICTICNS TO 2aASCAL

o]

An icdentifier may contain upr to 42 siainificant characters in its
spelliinge. icentifiers arecter than 32 cnaracters in Length will
result in a severity 3 error at comyile time. (See Section 4.)

The stardarc proceaures - FEADe REATDLNe WRITEe and WRITELN - are
only appiticatle to files of the typc FILE OF CHARe The standard
procedures ¢tT and PUT snould be used to do all 170 on files of
any other type. (Sce Section 10.)

Gnly value ena veriaole narameters are sdnported in a procedure
or function declaratione. Procecdure and function parameters are
not currently supported. (Sce Sccection “24)

The keywora FACKLD used in type definitions coes not have any
effect. Howevery wuse of PACKED is not adviseds and will
generatc a saverity 1 error (warning) at compilation. The
standarc procedures PACK and UNPACK will also generate a
warnings but the ccrrect code will be generatede (See Sections
6 and YB.)

REV.

o}

0

Prime®s character set (tne ANSIs ASCIls 7-bit character set plus
1 parity bit) has orcinal values oetween octal 2C0 and 377.
(See Appendix Cae) Examoles:

CHRtlol) = 1}

CHR(33) = 1 {ChHR(33) printe as ¢ or, the terminal out
it is nct aencrally compatitle with Prime®s
character set.)

String literuls are¢ restricted in Lensth to 256 characterse
(See Section 6.2

ALL SET types Are restrictec to 255 eclementse (Sec Section Q)

The valuc of MAXINT is 32757. (See Section Se)

3R 2

The cpproximuete ranie of real numoers s -1+18 to +1*103 .

(See Secctior ¢€.)
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INTERFACE TO GTHER LANGSUAGES

Since all FPrime high-level Llanguages are alike ot the opject-code
levely @nd since oll usc tne same calliny. conventions, ohbject modules
produced by the Pacscal compiler can reference and be referenced by
modules produced by the T77+ FTiy CLEOL or PLI1G compilersy provided
that certain restrictions czre ovscrved:

9 ALL I/70 rcutines must ce written in the same lanauase.

o There must bc no conflict of data types for wvariebles being
passed as argumnents. For exampley an INTEGER in Pascal should
be declared as FIXED BIYARY (15) in PL/1. See Appendix B for a
cescription of Pascal. dota storaoe formats.

0 Modules compileg Iin 64V or 321 moace cannot reference or be
referenced ty modulces curpiled in any R mode. Modules in 64V or
321 may recference eaci other it they are otherwise compatible.

Pascal proyram units can als¢ reference PMA  (Prime Macro Assembler)
routinesy and vice wversa. For informecticns sce The Assenb:ly Lanauage-
Programrer®s_Guidece.

CORVENTIONS USED Iw THIS GUIVE

Various conventions are used in the following sectionse Their meanings
must be clearly uncerstood by the readere.

— e e e e i e e —— - ———

Every Pascal extension is tLabeled aes such in the text of this guide.
khen a specitic fcature is explicitly described as beingy a Pascal
extensiony tne feoturce sroula not be used in g program which may have
to run on a non-~rine system.

when the Fescal Lluncuage is mentioned in nencrale the refererce is to
Prime®*s Pascal as a whole.

Conventions in fExamples
In all examples involving disloa pbetween the user anc the systemy the
user®s input is uncderlined, and the system's output is note. For

exanple:

OKy attech mydirec
OKes ed olafile
GO

EDIT

Lxamples consisting only nt "ascol statementsy with no resgconses from

1 - S April 15890



SECTION 1 - INR4305

the systcme are not underlined. For example:

BEGIN
I 2= *SAMPLE?";
WRITELN (I)
END

——— i . i - ———

WORDS-IN=UFPERCASE Herporcase Letters ddentify commund  wWords
or stindard ddentifiersy, and upderlined
uppercase Lletters identify keywordse

They are to oe entered literatly.

woras-in-lowerccse Lowercase letters identify options or
arguments (onjects)ea The user
substitutes un appropriate numerical or
text valuce.

Brackets [ 1] Brackcts indicate thot the 1tem enclosed
is optionale

Vertical Slash | Vertical slashes separate atternative
aptions in éeén options List. Unless the
List of options is ecnclosed by bracketsy
one option must be selected.

Parenthescs ( ) When parenthcses appear in & statement
format, they must be included Literally
wnhen the statement is used.

ELLipsis eee An ellipsis indicates that the preceding
item may be reveated.

REV‘ ] 1 = 3
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SECTION 2

USING TrE PASCAL CUMPILER

INTRODUCTION

Primer's Pescel compiler accepts a scurce oroaram mectinag the
reguirements of Prime's Pascal as specified in this munual. It can
output an ctkject fiiey a source Llistinus error ano statistics

informations anc vasrious messauynse FErrors are printed at tne terminal
as the compiler detects therm.

This section tells:
0 How to invoke the compiler
o How to specify oplticns to the compiler

o The significances of the wvarious ressayes that are printed
during compilation

0 The meanings ot the various compiler options
o How to specify switches t¢ the ccmpiler

o The meaninas ot the various compiler switcres

INVOKING THE CIOMPILER

The Pascal Compiler is invoked by the PLSCAL commend to PRIMOS:
PASCAL rathname [-optiondeee

pathname The pathname of the Poscal source pronram to be compiled.

options #Mnemonics for the options controtling compiler functionse.
ALL mnemonic options becin with g hyphen *-", [xamolel
PASCAL TFEST1 =-RANGZ -LISTING

will couse TEST1 to ve compiled with the options givene

- 1 Aprit 1380
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SECTION 2 - IDR4 3073

COMPILER ERROR MESSAGES
For each error encounterecc in the proaramy an error message wWwill be
automatically printed ot the terminal and in the source listina if one

existse The gyenerat formet of an error message is:

ERROR xxx SEVERITY y exglanaticn

XXX Error Code
Y. Severity coce
explanation Nescription of the errors anc¢ possible remediese.

Severity Tescriction
1 werning
2 fFrror tiat nas been corrected
R} Uncorrected error - prevents
optimization and coce

nencration

4 Frror that prevents further
compilation

Example:

~

ERROR 56 SEVERITY 3 Missing "3"

A complete Llist of Puscel compiler errcr messanges is provided in
Appendix A.

END-OF-CCMPILATION FESSAGK

After the compilation is cemplete. the compiler prints an
end-of-compitation messauce 2t the terminagl. 1Its format is:

xxxx ERRORS (PALSCAL-REV 27.2)

xxxx The number ot compitation errors (32093 indicates a successful
compilation).

2z2+2 The currcent ravision numober ot the Piccal cempilers

REV. O 2 -

ro
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Examples:
0001 ERRORS (PASCAL-RELZYV 1e4)

After compilationy control returns to FRIMUS.

COMPILER GPTIONS

The availapble compiler opitions car pe cate crized s follows:
0o Specify the source file
0 Specify the existence'and properties of the object code
o Specify the cxistence and contents of the source Listina
0 Specify the handlinza of error and statistics information

Compiler options generally come in pairs: for each options there ¥s an.
option having the opposite effecte. Most option pairs direct the
compiler to ao or not do some cction. A few present a choice between
two actions. Orne memper of each palr is always the default.

Not all options can pbc specitied exolicitly. «hen either member of  an
option pair could bec a vcesirable defazult at some installation, both
options are explicitly availatles sn that the default can always be
specified by the System &suministrators. dhen  only onc menmber 1is a
desirable defaulty that option cannot te explicitly speciticds it s
selected Ly simply acceprtins the default.

In the following Llists cacr option is cgiven it ity oponsite. Options
which cannot be wiven explicitly are printed in lowercases W€witrout an
initial hypren, For cach pairs the “rire-supplicd default is
uncertined. Commonty user <cntions &re marked with an asterisk; new
users shoutd skip over wptions withbout ostcerisks,

Some optiocns reguire an c¢hject in acdition to the option specification.
The object tollows the optiors and 1c nct receded by & hyprhene.

Options mey be «~iven in any order.

Table 2-1 lists the coptions in tne order that they are discussed belowe

2 - 3 April 1980
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Table 2-1. Comuiler Cptions

Specify the Source tile

-S or =1 Gives name of source file

e . S e . S S o T . e e s Tt e P B 2 o S S e Bt i S e e e e e e S o e Tl e L S

* =B [object] Centrols :xistence of object file
-BIG / nopi=x Controls houncary=-spanninz code
64V / -321 Contruls addressing mode
=  =DEBUG / nocebuc : benerates debuyguer ccde
* =0PTIMIZE / -NOQPTIMIZL Contrcls optimization
~PRODUCTION 7/ noproduction Generates debungger code
*  ~RANGE / -NORANGE Controls insertion of range~-checking
cace
-EXTERNAL 7/ ncextern .t Creates o Tascal object file that can

ve Llinked to from other Pascoal
nrocedures/functions

-FRN / -NOEFRN Controcls ceneration of floatinc point
round instruction

—— - ———— == - — T — ——— —— —— e e =y vt e i e T e e e W —

* =L [object] Controls existence of Listing file
* =-XREF / noxrct Cross reterence in source listing
—EXPLIST / noexplist Asserbly code in source tisting

-0FFSET 7/ pooftfset Grfset mav in source listing

Specify_the Handlinc_of FError_and_Statistics_Information

-SILENT / nosiltent Supnresses Warning Messages
-STATISTICS 7 nostotistics Prints conrilation statistics
-STANDARU / nostungard Checks for standard syntax

* Indicotes options most useful tec new userse.

Prise-supplieyg defaults are underlined.

REV. 0 2 - 4
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Specify the Source 1 ile

—— e e e s e

The source file is usually cesiqnuated Ly pathnume immediately after the
PASCAL commanc. Alternutivelys it may te .-iven in an aptione.

> =-SOURCE pathnare or =1 UT natrrname
Either of these c¢cen gesinate the source file to ne compileas instead
of naming the file immeciately ofter the PrSCAL cormand. The following
are eguivalent:

PASCAL pathname

PASCAL -1 pathname

PASCAL -S pathnume

The pathnare rust not oe designated more than once in the command Llines

e —————— — —— — ——— — — — —— ——— — — T i G- fie e o o — ——— — —

For a given source programe the compiler can produce a variety of

object programs or none at all. cependine on the options given. The

areas open to programmer ccntrol are:
o Creation of tne object file

o Storage allocation ang addressing

o Compiler auumentation of the object coce

Creation of_tne tbjecct_tiler Tne - option contrcls the rxistence and

naming of the onject filey but not the properties it will have.

> * —o4TNAKY [object]

The object may be:

pathname Chiect coce #3LL be written to the file pathnane.

YES Jbiect code will be written to the file named
B_programs ~here prceoran is the name of tre source
filee

2 - 5 April 1980
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NO No pinary file will bec createce Specified when only a
syntax chcck or scurce Listing is desirede.

when no =B opticn is aivens or -8 ~ithout &n object is qiven, -3 YES
will be presumcce.

Storage_ Allocation_cnc_Addressina: 3y »iving appropriate optionss the
user can cause campileu suoirourams (procedures or functions) tc accept
ARRAY or RECGRD tormal parcmeters Lonaer than a seaqmenty and can
deterrmine the acddressing moae (66V or 327) to ke used in the object

filee.

> -BIG / nobi:

Determines the type of coue uenerated for retercences to ARKAY or RECORD
formal parareters in a sucprograome.

-8I1G: An ARRAY or RECCKC tormal paremcter can become associated with
any ARRAY or RLCORD respectively.

nobig: An ARRAY or RECORD formal parameter can be associated only with
an ARRAY or RECORD that does not cross a segment boundary.

See ARRAY or KRECORD_Tyae_Formal_Parcmeters in Section 9 for detailse.

>  -64V / =321

These determine the aadressing mode to te used in the object codees 64V
is a segmenteg virtuul addressing mode for 1lsh-bit machines. 321 is a
seymented virtual mode which takes maximum auvantage of the 32-bit
architecture ot Prime*s more aavanced models (1°45C and up?le

Augmented (bjecct_ _Ccde: when no augmentecd-cocde options are givens the
source precygram is cemnilea statement by stotement, and the resulting
object coue becomes tne ubject filee Alternativelysy the compiler can
optimize the opject codes end can ade adaitional code to provide range
checkinao, external o2rocecdure Jdefinition, floating ro‘nt round

instructions or the cepacity to run under the symbolic cehuager.

> * =-DEBUG / noderuij

Controls generstion of ccde tor the ceitezyuerre.
-DEBUG: The ciject file is mo~ified sn thaet it will run under the

symbolic debugaacre. “xecution time ic drecreascde The code oenerated
will not be as highiy optirizez.

REV' 0 2 - &



The DEBUG coption is
compiler.,

> * =JPTINIZC /

- e . ————

Controls the optimizatioun

-QPTIMIZE: The object
more efficiently
compile.

~NOOPTIMIZE:

No debucaocer code

code will be
than non-optimized

1DR4322 PASCAL COMPILER
is acnerctede.
iote

currently not supportec oy the Prime Pauscal

=02 TIMI7E

phase of the compilere.
ortimized. Sptimized <code runs

couey but takes somewhat Longer to

Ocrtimizetion coes not occure.

> ~PRODUCTION / noproguction

Alternative option controlling

code for the debuggere.

-PRODUCTICON: Similar to ULSUGe except that the code generateu «ill not
permit insertion of statement break points. Fxecutdon tine 1is not
affected.
noproduction: Frocuction-type coue is rnot sencrated.
Mote

The PRCDUCTICN option 4s currently not supported bty the Prime

FPascal compilere.
P * ~RANGE / =NORANGEZ

Controls error checkin:
anc¢ character substringy

-RAMGE:
an array subscript

Error-checkina

the rangye scecifiec when the
generatede.

error will be
the generated ccoe.

-NURAKNGE
pe more vulnerable

cut-ot-Lounds volues
to errcrse

for out-of-houncs v2lues of subscripts

indexese.

array

coce is dnsertea into the object filee Should
or character substring index take on a valuc outside
referenced data jtem was cdeclareds an

Ranac checking decreases the efficiency of

cetectede. The orocram will
mnore quicklye.

will not be
nut will execute

April 1980
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2 -EXTERNAL / noexternal
Generates an externsl orocedure vefinition.

-EXTERNAL? Simitar to E+ conpiler switchy except EXTERNAL option
cannot be suppressed or resumed during compilation. (“+ switch is
discussed at the ena of tihis section.)

noexternal: No external prccedure cefinition is yeaeratede.

- e e e e

> -FRN / -NOFRN

——— e —

Controls generuation of floctiny point round dinstruction.

-FRN: Causes an FRY fnstruction to be ceneratec before cvery FST
instruction in the <c¢cue procucec by tne rascal covpilere The FRN
option improves the accuracy of single oprecision floating point
calculations ot some stliaht run-tizne performancc expensee.

-NOFRN: No FRi instruction «ill be zererated.

—— e e oo et o o e ad e o ——

The Pascal compilerts prirery output Lo the user is the source Listinge.
Wwhen the =L option is «ivens 3 boesic source Listing is created,
containing:

o [Late and timec of compiltation

o Options in effect

o Source text

o [xternal entry pcints

o Symwol-Tuable Listin,

0 List of errors
Additional options car be aiven, to cause additional date to be
inserted into the suurce Listinag: 2 cross referencey offset maps or

pseudo=assembly codc Listine miy S5e includen. 1f such an option s
given but no source Listinge is specificos -L YL ~ill be assumede.

REV. 0 2 - 8
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( > * =LISTING [ooject]

~

Controls creation ¢f the source Listiny file. The object may be:

pathname Listing will be written to the file pathnare.

YES Listing will be writter. to a file named L_program,
where srorem is the nsre ot tne source files

- - —

IT The Listin, will ve brirtes ut the user terminale.

PIOOL Tn2 Listinn will ©ve spucled directly to the Line
printer., Detault SP0O0L objects are in effecte.

NO Mo tistin, file will be cenerated.

when no -L option is aivens -L NO ~ill te presumece When -L is given
with no objecty =L YULS will pe presumed.

> * -XREF / noxref (Implies -L)

Controls generation of a cross reference.

~-XREF: A cross vretercnce w«ilLU be appenced to the source Llistinge A
cross reference listses for every variables the number of every Line on
which the variable was referenced.

naxref: No cress reference will be gercratede.

> ~EXPLIST / noexrlist (Irpclies -L)

Inserts a pseudo-asseroly coge Llisting into the source listing.

“EXFLIST: fach stetenent dn the source will be followed by the
pseuco=-PHUA (Prime #~acrsw 2Assempler) statements dinto  which it Wwas
compiled. For dintormaticn on PMAy sce TYone _ _Assembly_ __Languaag
Pregrammer®s Guice.

noexplist: No assertler statements orc printed.

2 - ° april 1980
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> ~0FFSET 7/ nooffset (Implies -L)
hAppends an offset mup to the source Listin e

-0FFSET: An otfset mao 1is apoenced to the source Listina. For each
statement in the source proaraomy the offset map zives the cffset in the

object file of tne first machine idnstruction generated for that
statemente.

noctfset: No otreelt map is created.

Specify the Havnulin._of Frrer_inoe Staticstice Intormation

Level 1 error messaces twarnines) c¢en pe suppressed if desireds
Compiler statistics can be orinteug at the terminal after each phase of
compilationy put not to a user file other than a COMOUTPUT file.

> -SILENT / nusiluent
Suppresses WARNIN3S messogese

=SILENT: Level 1 Error Messé3es will not bLe printed at the terminalys
and will be omitted fror any listing filee

nosilent: Level 1 trror Messaies are retaincd.

— . e s e

>  -STATISTICS / postolistics

Controls printout of compiler statisticse.

~STATISTICS: A list ot compilation statistics is printed at the
terminal after esch phasc of compilation. For each phase the Llist
contains:

o DISK: Munter of reads ond writcs durine the phases
excluuin,; thesc needea toe obtain the source tile.

0 SLCONLS: tlapsca real tiTes

o SPACE: Internal buffer space used for symbol tables in 156K
byte unitse

0o PAGING: Disk I/0 t'i';'(’o

o CPU: CPU time in seccndsy follovec by the <clock time
when the ohase was completeo.

nostatistics: Statistics ore not printed.
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> -STANDAPD / necstangarc
Controls fligging ot non-standusrc FesScal syntax.

-STANDARD: A woernicg will oe ceneratea for any syntax departures from
the proposed ANSI Pascale.

nostangara: No such warnirn; is veneratec.

OPTION ABBRIVIATICNS
The PASCAL compiler options may te aebbreviateds as follows:

The abbreviations -Les =By -Is and -S stand for -LISTe =-8INARYs -INPUT,
and -SOURCEs respectivelys recardless of what other abbreviations are
usede

Except wherc the a«bove rule takes prececencesy the abbreviation for any
compiler option is the shortest string of Leftmost characters from the
optionts name that  uniguely didentify the option, Any number of
additional characterss up to the corplete ramey may also be givens

These rules pracuce the abbreviations shown in Table 2-2. The table is

also intenaed to provide a quick oalphabetical reference for those
alreaay familiar with the compiler cptionse

2 - 11 Anril 1980
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Table

-BINARY

-DEEUG

~EXPLIST

-EXTERNAL

-FRN

-NOOPTINMIZE

-NORANGE

-SJURCE
=STANDAKD
~STATISTICS
-XREF

=321

-gAV

22«

Summary ot Compiler {ptions

IDR430S

and Atbreviations.

(Lefeaults are uncerlineds)

Atbreviation

—— e S —————

-N0aP

-NJK

- OF

=27

..
W

Boungeary-spanning code
Crecate object file
Debugger code

Cxpanceo source Listing

Senerate external
procedurs definition

Cencrate flooting
rouna instruction

point

Nesionate source file
Create sacurce Llisting

Don't generate FRN
instruction

Don*t optimizec object code
Don*'t check subscript rangyes
0tfsets in source lListing
Notinize ostject code
Cenerate oroduction code
Check suoscript ranges
Suppress ~arniny messagqges -
Desinnate source file

Flae non-standard Pascal syntax

Print compiler statistics

tenerste cross-reference
221

rroduce mode coaqe

Produce 4V mode code
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COMPILER SwWITCHES

The compiler functions can also bLe contreolled throush the use of
compiter switches s;yecitiec within the source proaram,.

A compiler switch s wrilten 4 o conmont =-- text enclosed in
delimiters (+#+ «) or {} -- with o doliar sigrn as the 1irst charactere.
Immediately following the i+ a letter cesivnetes the specific switch
and a + or - sicn thercosfter incicetes the Lturning on or off of the
switch. This fzrrat uon tn the +/- sijyn must be follosed strictly or
the switch will bec ignorec by the compiler. Any notey if cesireds nmay
be written tetween the +/- siyn and the *) or Y. FExamples:

{30+

{$A - Compiler will ic¢nore tnis switch«}

{$A- Compiler recognizcs this switcha.!

{(*3E+y 3$L- Compiler will only recognize the first switchex)
(*3$E++) (*x1L~ Compiler will recognize noth £+ and L- switcheser)

Multiple switchessy written as scparate commentss con be used to control
the compilation of =z saoecific cart cf & nrcaram.

The available compiler switchess and their meanings are as follows?:

Switch deaninc pefault
A Controls the gceneration of code A+
usec to gerform orray bounns
checkiny at run-time. 4-
surpresses the ~eneration;
A+ resumnes ita

-

L Controls the rrinting of source
Linecs to the Listing file at
coapile times L= suppresses
the sy rintinc of source lines
(source text)y L+ resumes it.

£ Controits the definiticn c¢f F-
globally cdefined procedures
ano variables. Pascul
prccedurces/functlions caen be
separately compilec by including
{3¥+) at the peiinning of the
noculee (A cetailed discussion
is nresentec¢ ot the ena
ot Section 9,.)

2 - 13 Aprit 1980
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SECTION 3

LOADING AND EXECUTIMNG PROGRAMS

The PRIMOS SEuv utility Loads and exccutes all Pascal programse. This
section sumrarizes nornal loadinu and executione The Lloadina concept
is cdescribed in more detail in The_Prime_Userts Guide. For extended
loading featuresy as «well as o comclete description of olt  SEG
commandss incluain: thcse tar advanced system-level programninces refer
to The LOAD Anu Sri keference “uide.

LOADING PROGRAMS

Normal Loading

The followinrg becsic procecure Lloads most proaruns:

le Invoke tne SEG Loader with the SEG commande (A "t#" sicn will
be the prormpt symbole)

2« Enter the SEG-level L2AD command to start the load subprocessor
ano to set up the runtile (1.ee9 LC #filenaome). (A "g" sign
will appear as the next prampt symbola)

3. Use the lecad subprocessor®s L0AD command to Lload the object
files in the followine order:

o The object file of the moin orogram (ieeey LI B_tilencme)

¢ The objicct tfiles of any seperately compiled subroutines
(preferabtly in orcer of & calls 3 calls Ce etce)

4 Use the louaag suporccessor?s LIMAARY command to load suoroutines
callec fror Livraries in the following order:

o #rascal library (ieces LI PASLI3Z)

o Zther Prime Llitraricsy it recuirced (ie.eeay LT filenare)y such
58 sort Litrary VSRTLIs applications Uibrary VAFPPLBy etce

o} Stancarco (FLRTEIN) Librory (ie.e.y LI

3 - 1 Aprit 1980
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5 At tnis pecirty the user should receive a LOAD COMPLETE messa7jee
If the message s absents use the »3P 3 command to identify the
unsetisftice references and Llousau ther. If the unsatisfied

references ore coused by missncelleo subroutine namesy, the user
shoulo inttialize end repeat the Lruc. In the wuntikely event
sonc¢ other 506 vrror messene aprearsy refer to The LOAD _ana SEG

Refercnce_osulce fer the nrovable couse ond correcticn.

te The QUIT cormanu s.ves the runfile oand exits from the utility.

Exampie:

BOLO mAALl

$ LC f_mATL tain program first

$ LO B _SuUBK sevarately compilted subroutine next

$ LI PASLIL Fascal liorary

$ Ll standarg (FORTRAN) Llibrary

L3AD COMPLETE locder incicates all references are satisfied

$ b sove the runfile and return to PRIMOS command
tevel

0K s

EXECUTING LCADED PRUGGRAMS

Execcution ot Runfiles

Execution is performec ot the PRIMOS level using the SEGS commanc:
SEG afilencme

where 3filername is  the tilenrame (or catwname) of a SEG runfile. SEG

loaas the runfile i-*12 scwrcared Temory an= be ~ing execution of the
pro.rame.
A shortcut to sovin: arna executiny o loeded wrocgram is available.

Immediately aftcer receivin: the LOAD CLYPLETL messaces enter the Lload
subprocessor's _XELUTE commana. This commend will then save the loaded
program ana stert executin- the pruogram.

Upon corpletion of srocarar cxccutions contrel returns to FFIMIS commano
level.

REV. O 3 -
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Run-time Error Messages

An alphabetic Llist ot the Pascal run-time

in Appendix A of thtis documrent.

The Prime User®*s Guide.

~

I7R43P2

System

LUADING

run-time

AND EXECUTING PROGRAMS

error mecssases are provided

error messanes are in

Aoril 1380



DEFINITIONS
The terms

Many other terrs

JOR4323 FFASCAL LANODUAGE ELZMENTS

SECTICN 4

PASCAL LANGUAGE ELEMLNTS

defined below are to re usea rereateoly throughout the booke

Some of these terms will be further cdescrited in the scctions ncotede.
definec in later sectionse
Definition
A nain program consists of a heading and a blockys

Program uUnit

Subprogram

Heading

Object

dlock

A 2rouram unit can be & main drogram, a

and ends with a periode. (See Section 5.)
proceduresy
or a functione

L subprogram is either & procedure or & functione.
1t consists of & hecocding and a blocke and ends with
a semicolon "3« (See Section )

A heading aives a rroaram unit a name and lists its
carameters. (Sce Sections 5 and 9.)

£n object is an ddentif{icr ¢r @ Label useu in a
progyram unite. (Identifiers and labels are defined
Later in this section.) 0! jects can be called data
objectsy or simply collee date.

A block s the bLody =f a orcgram unite It consists
of a sequence of geclarations describing data
ovjects to  be useaq in the orouram units and a
sejuerice of statements describine actions to be
yerformed on these otjectse (See Sections % and
S.)

A arocram unit can have up to 64 levels of nesting
of uLlocks within blockse If block B is defined
within block Ay then B is called the "inner block"
or “inner Llevel",y anud A is called the "outer block™
or "outer levelr, It block C is cefined within
block By then 3 becomes an outer Dblock to finner
plock Cy but is stiltl an inner block to block A.
The outermost block f(level) of a proaram s the
progran ptlock (level) dtself.

Anril 1969
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Global The datc oojects declarcce in the outer block of a
procram unit are accecsible at all dinner Levels of
the procram unit ano are termed "global™. If block
5 is cefined in block A ang block C is defined in
block [y then an opnject declarea in A 3is said to be
glotal to B and C ana an object declarea in P is
safd to be slopal to C.

Uojects ceclared at the proagran level (the
outermost Llevel) are clobal to all inner Lcvels and
have cignificance throuihout the entire pranram,

Local An object ceclarea in @ blececky which is  avaeilable
or sianificant only within that blocke 35 said to
be "local™ to that block. Howevers if block B {is
nested in block Ay then objccts Local to A are
glecal to ¢ and have sionificance in both A and 8.

Scope The block in which an vbject 1s declazred defines
the "scepe™ of that chject. In other wordss the
scogpe of an identifier or lapel is the portion of a
crourarm text in which the aeclaration or definition
of the icdentitier or Label s valid.

Actual an actual parameter 1i1s a varisble passed to a
'ﬁﬁ Parameter sdspronranme. Actuatlt poraomecters aonpear in the
serameter List of o oprocedure staterent or a

tunction desiagnator. (>pe Section B.)

Formal A formal parameter is o variable appearino in the
Parameter sarameter List of a suoorojram headinde Wwhen the
suoproaram is invukeds eoch formal paramcter is
ossociated with the actual porameter whose name

apsears in the corresponding position 1in the
procecure statement or the function desianatore. A
formal parameter c¢an also be called dummy

narameters (See Section 9.)

PASCAL CHARACTER St1
The Prime Pascal chaoracter set ccnsists of:

0o 26 ucpercasce and 26 lowercese Letters of the English alphabet (A
to 2y a to 2).

0o 10 digits (0 -~ 3.
o 21 punctuaticn symoouze. These symboels are used in sinjle and in

~ certain combiinations to represent averastors anc delimit textual
elements as cescrived in Table 4-1.
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4-1. fascal Punctuaticn Symbolse.

DESCRIPTION
LAdcition
Identity

Set Union
Suttraction
Sicrn-inversicn

Set Difference

Multiplication
Set Intersection’

Division (reat)

Equal to

Set Equality

Type-identifier and Type Separator
Less than

Greater than

Subscript List or S=2t Ccnstants
Delimiters

fltecimal Point
Record Selector
Fro:rem Terminator

Farameter or Identifier Separator

variable Name and Type Separator
Lavel and Statement <eporator

Stutement Separator
tecord icld Separator
Leclaration Seperator

File or Pointer Variable Indicatar

Paratrcter Listy, Juentifier List,
or Expression Oelimiters

ot ecusl to
Set ineguality

Aoril 1980
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Table 4-1. Pascal Punctuetion Symbols (conts)

SYMBOL DESCRIPTION

{= Less thar or equ.l to2
Set inclusion ("is contained in")

o= Greater than or equal to
Set inclusion ("contains™")

= Assiinment Ooerator

.o Subranae Specifier

{1} Comment delimiters

(x %) Comment delinitcrs

i Character-strinc geliniter

(epostrophe)

& Bitwise Intejer a%N) (Prime Extension)

Litwise Integer CR (Prime Extension)

REVe 0 4 - 4
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KEYWORDS

Keyworas are special syrbols with fixed meaninags and purposessy
which the user cannct redefine. They ¢an te used only as snecified
in the syntax for a Pascal oroiram unit, Koeywords may be Jsritten
in Lowercasc lettcersy uprercase  Llettersy or any conbination of
therme GLoOwercase Lletters will ne inter.rrlica the sanme  as their
uppercase countergart. Taole 4-2 Lliste all the availahle keywardse.

IDENTIFIEKS

Identifiers are names Jdscud in Fascal source proaram units to drnote
proogramss constants, typesy wvariabless proceduresy or functionse.
Identifiers may pe «“ritten in either lowercuse or uppercase letters
or any combinaticon of them. The compiler will convert all
Lowercase letters t¢ their unpercasc counterpart for the ouroose of
identifier recousnitione.

A Pascal {centifier can be o user-defineog icentifier or a standard
identifier.

User-Defined_ Identifiers

User-defineo identitiers are names supplied by the user. These
names cannot be keyworase.

A user-cefinec identitier must beain with o letter or a decllar sijn
“$ry which may ope followed by any compination of letterss digitsy
underscceres "_", and other gollar siyns. It may contain up to 32
significant characters in its spelling. An identifier areoater than
32 charascters in  Llength will result 4r a severdity 3 errcr at
compile time.

dole
SEG Limits the Lenjytn of externel nures ta & characterse.
Therefores oll external variables procedure and function

names should be less thaon or raual to &« characters - in
lenath.

L

I3
]
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Pascal

AND
ARRAY
BEGIN
CASE
CONST
Biv
]V,
DUWKNTO
tLSt
END
FILE
FGR

* Prime

FULCTICGN
GCTO0

1F

IN

LABEL

4 038]

NIL

NOT

CF

OR
OTnCRWISE~*
PACKED

key~ord

RCywordsa

PRGCEDURE
PRCSRAM
REC?2HD
RETIEAT
SET

THEN

TG

TYFF
UNTIL

VAR

WHILE
wIlTH
AINCLUDE >
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Standaru_ldentifiers

Standard identifiers are namass with precdefined meaninas and purposes.
Any stanaarcd identifier nmay,s if necessuoryy be redefined globally or
locally by the user tor arnsther purposce dHowevers if an identifier is
redefineas it cannot be usecd for dts oricinal jurpase uwithin the scone
of that redefinition. For excmples a user may create a variable named
ABSe Thens howevcrs the user woule no Llounger e able to wuse the
standard abtsolute vaoluwr ftunction AS ip the tlock containing the
declaratiorn of that variable-. Totle «-3% Llists all the available
standardu icentificrs. Jetzileg desceri tieons  are contained in
appropriate secticns 2f tris 520r.

NUMERIC CONSTANTS
Pascal has two torms of numeric constants -- integer and rcal.

An integer is a whole number with an optionel sians it is an INTEGER
type constant.

A real numper has a8 fractional ©parts; it is a REAL type constant,
There are two ways of expressing real numbcoerse

1. In decimal notations the numver is expressed by an optional
signe @ wnhole number party a decimal pointe ancd ¢ fractional
parte There must be at least cne ¢ioit on each <¢<ide of the
decimal pointe

2. In scicntific notations the numcer is represented by a valucey
followcd by a Letter E  tolloweda by an e€xoonent, Tne value
consists of an opticnal siong one  or more diqgitsy and an
optional decimal point cna fractional nart. The exponcnt must
be an inteuger 4ith an optional sian. The letter £ is read as
"tires 17 to the power ctv. Thics Js a cocnventient way to
represent very Ltarie or very small numperse

No comma may appeor Iin a nurber. Examplest

Velid Intecer Inv.bic _Intecer
23 +400G63 (Only 16-bit intceyers
+1330 allcwed)

=320 768 (No comma allowed)
Yalig Real Hunmber Invaligd Rcal Number
-0e1 ol (Hto ai1it to the lett of the
leé (10CaGAQ) decimal point)
SE=-8 (0.200C2070%) 1« (No disit to the riint of
-27435E+1% (-8735306€0C00cudod) the decimal point)
~Telde-6 (L0080 7) ~d.2F=-5.83 (OGnly whole rumber

exponents allowed)
19234F+2C (~vo comma allowxed)
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Table 4-3. Standard lacentifierse.

Constants

FALSE TrUE MAXIMNT
Types

INTEGER cO00OLZ AN REAL CHAR
Files

INPUT QUTPUT
Directives

FORWARD E XTER 4*
Functions

ABS EXF SIN

ARCTAN LN Sav

CHR one SQRT

Co0S ORLu sSucc

EOF PRELL TRUNLC

COLN RuUND
Procedures

CLOSE® PAGE RESET

DISPOSE PUT REWRITE

GET READ #RITF

New FLDLN WRITELN
* Prime extension

REV. 0
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LABELS

Labels are unsiunec intcgers from 2 to ©939 jnclusivee They wre used
to mark the intenced destination of a (070 statement. The destination
statement is prefixed by ¢ laoel followed tvy ¢ colene Foar exampleys
120 WRITELN (* Ewi®)e

CHARACTER=-STRINGS

A character-string s « character or a4 secuence of characters enclosed
by epostrophes. Cheracter-strings consisting of o single character are
CHAR type constants. Character-strings consisting of morc than one
character are string tyre constants (iefes  "ARRAY [leenl GF CHAR",
where "n"® is tne numrber of cnaracters rezresented by the stringl.
(Data types are described in <Section 4). To include an apostrophe
character in a strings dounle the apostrophce.

Examples:

*oeY

IA.

l;!

*THIS IS A STRIANG®
'Pascal?

tDont*t give up the snip.?

DECLARATIONS AND STATEMENTS

Declarations describe dcta objects tuv be executed in a program unitj
statements perform explicit actions on  the declared objectse
Declarations must ««wreccde stotements in  the crecram text. (See
Sections 5 and ¢ tor cetailed c¢iscussionse)

LINE FORMAT

The Pascal compiler igncres the formattin, of source LUinese. A
declaration or statement may stert anywhere on a2 (ine. Mere than one
declaration or stuatement may be written on a single Line. Howevere a
keywords an ide¢ntifiery or a number cannot bce divided between lines,

COMMENTSe BLANKS AN[. ENUS OF LINES

Commentsy blonks (excedt in character-strin-s)s ano ends ot Lines are
considered to bLe seporatorse. Separators must noct Ippear in
fdentificrss keyworcss or unsi.neu numbers. nht Least one seperator
must be placed vetweren identifierses keyworcss or unsigned numbers which
are not separated by one or more of the punctuastion symbols oiven in

- S April 1G8¢Q
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Table 4-1« One or more separators may occur anydnerc in the orogram
text except as notec.

A comment has the focrm:
{sequence of characters)

in which the characters may be any character except the right brace "}¢
or the <character scquence "#)", In Puscaly comments may be placed
anywhere nlanks are alloweds Comments &re insertea as notrs which
indicate the purpose of ¢ pro-ram or o section of cedet alsn, certain
comments are used te enable or Aisavle corpiter switches (see  Section
2)e -

On many terminalsy the ©brace chearacters are not availabley so Prime
Pascal alsc allows & comment tc be delimitcd by the charscter pairs (+#
*)ao Delimiters {} and (* *) can be intercnan~ed. Startinac and ending
comrent aelimiters need not havc the scme form.

REv. O 4 - 13



1PR4303 PASCAL PROGRAM STRUCTURE

SECTION 3

PASCAL PRUGRAM STRJUCTUREL

A standard Pascal program consists of & heading and a blocks anc ends
with a periode The block meay contain up to six different kinds of
declaraticns and o sequence of statements enclosed in the keywords
BEGIN and ENDe Fiuure -1 dliustrates tne  general structure of a
procrame.

PROGRAM HEADING

The main difference pbetwscen standard Pascal and Prime Pascal in program
structure is the heedince. In Prime” Pascaels a program heading is
optionale.

A heading has tne s3cneral form:
PROGRAM iddentifier [([file-identifier-Listl)];

The keyword PROSRAM must be the first word of a program headinge It 1is
followed by an identifier which is the name of the »program and an
optional file-identifier-List which is & List of files (separated by
commas) used by the programs (Files are explained in Section 6.)
Examples:

PROGRAM SAMPLES {The file~identifier-List may be omitted.}
PROGRAM Y(OUTFILE)S {It is not necessary to List all the files
PROCRAM X ()3 usey by the programe)
PROGRAM fircroot(iNPUTe SUTPUT)

Note
The proacram  heaainay if nresenty is only checked syntactically

by the Frime Fascal compiler. ~o check is made to see it the
files numed exict,

5 - 1 Aoril 1380
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BLOCK

A block s divicdelu into two narts -- decluration and executaples The
declaration part contains declarations ~nhich descrine all data objects
to ke wused i tne orceran. The executantle nartey delimited by the

keywords HBEGIN and £NCy contains statements wnich srecify the actions
to be executed upon these ueclared objectse The general form of a
block is:

[TYPE definitinnil
[¥AR declzraticnsid

—— o o o

[PROCECURL declarationsl eee

BEGIN
[statement~-]1 [sistatcemert-2Jeael
{0

™

Exanrple 1:

PROGRAM EX1:
LABEL
13
CONST
ONE = 13
TYPE
SMALL = 1+4.435%
VAR
TINY: SMALL S
PROCEDURE P{VAR X SMALL)S
BREGIN
X: =1
ENDs {0f prccecure FJ
BEGIN
PCTILY) S
IF (TINY) <> ONZI)
THEN CEGIH
WRITELNY (*ERPUR®) S
Cl1L 1
t C3
IF (TINYy = Crg)d
ThHEN WRITILN C(*TINY = %4 ONE)

ENDe {Uf proar.m £x1)
Exarple 2:
{This is the null srocranm.}

BLGI .
END.

z - 3 hroril 13890
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SECTION 5

Declaration Part

The declaration part
constantse typey variaoles
precede the executatle part.

Label Declaration_vsrt:
Labels that rark statements
Label declaratiocn port has

LABEL

lab(?!. [vl.l:b(?‘..‘l-..;

The keyword LABZL heads this

of a block 1is
procedurey

The

IDKR43533

Label,
It must

into six supparts --
function partse.

divided
andua

Label
in the

altl
The

decleration part specifies
corresponging executable part.

the form:

part.

tach declared labels which is an unsigned inteser consisting of wup to
four diaits, must be unigue anc mark only one statement in the
executable part. Hewevere 1t block B is nested in pblock Ay a Label

declared in A

PROGRAM
LABEL 65

TEST(SUTPUT) S

PROCEDURE RELDEFTINES
LABEL G

BEGIN eee
GOTU 63
ENDs {0f

(S procedure
BEGIN

REDEFINES oo
5070 ¢35
b: END. (Gt

LI )

a program must re cefined in
this part is:
CONST icentifier-1 =
(identifier-2 =
The keyword CO..oT reads tnis
An identifier is the nuere
It <itl ve usec i ulace o
containing the detinitions

containea vlocke.

is allouwed Lo pe redefinea i e

cre-ran TLSTY

ALl constants to bLe

Examnlel

KREUEFINEDY

regresentec by names in
The form of

constant-1s3
constant=235 Je as

PDarte
to e associuted Witk o3 specitic constant.
tne constant trroushout the ¢e¢ntire block

unlesec tnhe jdentitier is reagefined in a

(2]
|
<
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A constant is a fixed volue «hicn may be an integer or real nurber with
optional si ny a cnaructer-string. ar o constant identifier (possibly
signed)s A constant identifier is an joentificr that has already been

assigned a constant value.
Exampleées:
CONST

BLANK = v ¢;
TAX_RATE = 0.05;

MAX = 503
MIN = -MAX; {Max is a constant iuserntificr.)
Iype_Definition Part: ALl constants and variables in a wprojrem have

typese The type of a constant is determined by the syntax of that
constant. The type ot o wvariabley, on the other handsy wmust be
explicitly specified in tnec variable ceclaration part texolained Later
in this section). '

Pascal provides five stunoerd (predefined) date tyres —-- INTEGEZRs REALS
CHAR¢ BDOOLEANSe and TEXT. In agditionsy Fascal permits users to define
new data types in the type definition parl of a programe (Data types
are discussed in detail in Section G.)

The type definition parte which always beains with the keywWord TYPE,
has the form:

IYPE tyce-icentifier-1 = deto-type-1i3
type-iaentitier-2 = data-type-25leae

A type-iuentifier dJs the nawe of o specific daota-types it 43ill be

— —— — — ——

associated W4ith one or more variables in the veritable declaeration parte

A data-type is efther @ new data tyne recou:nizea by Prime Pascal or 3
type~icentifier thot hos already been associated with a new data tyne.

Exarples:

TYPE
LETTERS = spe*..%/20 3
STRINGS = ARRAY [1ee5C323 3F INTEGLRS
DaysCfweork = (MINsTULIWELsTHURSFRI
STR = FILL OF CHAR;S

Ch = LETTERSS {CH anu LETTELRS denovte the same typce.)
variabte Declaraticr _Fart: A veriaple is a nared data object that can
assume gifferent values during the execution of a rrograme. Vvariables

to be wused in the prozram must be declarecd in the variable declaration
part. The form of tnis part 4s:

data-type-13

YAK identificr-1 Ly fcentifier-23...
LA data-type-233cee

Lidentificer- iZentifier-4l.4,

ee v

The keyword VAR hcoas this onart.

3 - 5 April 198¢
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An identifier is the name of a variable contained in the programe. The
variable must be explicitly associated with a data-type which

determines the range of values the variable can assumesy the set of
operations that cari be performed on ity and the class of standard
procedures and functions that can be used on ijt.

The data-tyre may either be one of the stancard data types (INTEGER,

REALe CHARs BUGLEANs or TEXT) or be a type-identifier as defined in the
preceding type defirition nart. Examples:

TYPE

OPERATION_SIGNS (PLUSy MINUSy TIMZSYS

EXAM_SCGRES = 0eellds
STRING = ARRAY {l.el®%1 OF CHARS
DATE_RECORGD = RECORD

MUNTH: leal2;
YEAKR:D  INTEGLER

END ;

SET OF %Av.et7%;

FILE OF INTEGCRS

LETTER_SLCTS

INTEGER_FILE
VAR

OPERATORS: UCPERATION_SIGNSS

SCORES  : EXAM_SCORES;

STRINGls STRING2: STRING:

DATC : DATE_RLCCOREDS
LCTTERS ¢ LETTEZIR_SETSS
INTEGERS : IWTEGER_FILES
R30T1s ROOTZ2 + REAL S
COUNTER ¢ INTEGERS
FLAG ¢ BOJLECANS
FILLER T CHARY
TEXTINe TLXTOLT « TEXTS
The type definition ann variable ceclaration may be combinede.
Examples:
VAR
OPERATURS ¢ «PLUSy MINUS. TIMIS)S
SCORES + J.410C3%
STRINCl1 ey STRKIMG2: AKKAY [1..151 OF CHAPS
DATE . RECORU
MONTH I leel2;s
YEAR : INTLGER
[ens;s
LETTERS ST OF Yat..'Z',

INTEGEZRS ¢ FILE (GF IwWTEGCEKRS
Howevers it is necessary o keep the typre dofinition a&and variable
declaration seperateos it the wvarlables. ere to be used as actual

paraneterse. (Sre Section ! tor detaile: diccussions.)

The association of un juentifier anc its data-type is valig throughout
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the entire blcck contuinina the declorations unless the jcentifier s
redefined in a containeu nlock. Suopose thet Llock ¥ is ceontuined in
Block A An identifier cveclared in & can ve reassigned tn a variable
of any type tccal to B and this redefinec association is valid
throughout the scope of B.

Example 1:

PROGRAM  SAM1S
VAR V ! 1INTEGER}

[ )

PROCEDURE *15
VAR V © RITAL;

Exarple 2:

PRIGRAM SA#~3
TYPE T ¢ (TIMEs TAPEs TIKE)DS
VAR V o T,

PROCEDURE P2,
TYPE 1 : ARRAY [1..53 GF INTIGERS
VAR VvV I T3

Procedure_and__Ffunition__Declaration farts: Procedures and functions
are the twc types of suniro:rams in Pascal. Fvery procedure or
function must te ceclercuy in the grocecure declaratior part nr the
function declaration part rcspectivelys before it can be used. 1¥f both
a4 procedure and a functicn aore used in a prooramey the function
aeclaration must reccece tne procedure declaratione Frocedures and

functions are discussec in ortail in Section 3.

Executable rFart

The executanle purte« delimitecu Ly the Feywords BFESIN and E5Ds contains
a scquence of statenents which oerform exolicit actions on the data
descrioea in the aceclaratior nart of the block. The executable nart
has the form uf a4 comdouna statemente. alL statements are discussed in
detail in Scction A.

D] - ? Aeril 15AR90
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Example:

{Prograr Heedin,}
PROGRAM CONVERSIOYWCINPUTSs JUTPUT):

{Declaration FPart?
VAR CHARACTER : CHAR3
NUMBER O INTEGERS

{Executable Part}
BEGIN
READ(CHARACTER) 3
NUMBER = QORL(CHARACTZH )
WRITELNC(Y CHAFACTER ¥, t®9?, CHARACTLR, tvre,
* EGUALS TO NJMEER 's NUMBLER)
EHD .

XINCLUDE

The compiler directive XINCLUDE provices a3 means of directing the
corpiler to include the contents of a specified file into the program
unit at compile tire.

The general form of XINCLUDE is:

XINCLUDE *filenare®

where filename is the name ot the file to be incorporated into the

program unit at the position of Z%INCLUDE. The filcname can be a
pathname if the incluced file does not reside in the current UFD.,

An XINCLUDE directive can aopear anywhere that a decleration or
definition of the oceclaration parte Oor & statement of the executable
parts can eppear. 4Ln inclucdea file may contain additional LINCLUDEs
but commonly contains:
g 2Jdeclarations that arec common te mere than one program unit
0o Mumeric key cefinitions, especially for the file:- management
system end application Livrary.

Z#INCLUDE directives can be nested upy to seven levels.

The XINCLUDE d¢irective 1s o Prime extension to standard Pascale. It ts
a Prime keyworau.

txample:
PROGRAM  SAI'FLL,

XINCLUDE *VAR_FILFY; {Supposc that Vak_FILE contains
. a set ot commonly usec

REV. 0O ' 5 -
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PROCEDURE P13
SINCLUDE °*VAR_FILE'S

ICR4333 PASCAL PROGRAM STRUCTURE

varible declarationse.)
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SECTION b

DATA TYPELS

Every constant, variasley functions or e¢xpression in a program must
have a data type. The date type aetermines the set of values a
variable may assumce or a tunction or an oxpression may cenerates. The
dato type also determinces Wwhich operations are performed on the valuesy
and how these valucs arc representec in storagee.

The data tyge of @ <constants variusole, tunctiony or expression 1is
determined &s follows:

0 The data type of a constant is determined by the syntax of that
constant.

o The date tywve of a variable or function result is explicitly
declered in a variable aor function declaration. See Section 5
for a discussion of the variable anu function declarationse

o The data type of tie result produceu by an expression is
determined by the operands and operators within that expressione

See Section 7 for a detatled discussione.
Figure 6-1 summarizes the deta types availatie in Prime Pascale. fach

data type 1is descrited tater in this section. The internal
representations of agata types are discussec in detafl in Appencix Be

SCALAR DATA TYPES

Scalar data types re the bLaesic date tynes in Pascale ALl other data
types must be built from the scalar data typese.

tach scalar data tyre has a arcup of distinct valuesy called constants,

which have a cefinea Llinear orderinc. Thusy each scalar type is
ordereds The totol numuer of constants in a type 1 is called the
cardinality of T. The cardinality orovides ¢ measure of.tne storage

needed to rcpresent a varianole of the tvepe Te

Scalar aata types cre aiviucd intd tao classes! standard scalar cata
types and user-detined scaolar dota tynes. The standard scalar types
are the predefineasy bduilt-in tyres >rovided by Pascal. The
user-defineu scelar types orv the new data tyves created by the2 users
they must be definecu in the proararm in order to be recognizea by the
Pascal compiler.

€ - 1 April 1580
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o

S

(‘ Figure 6-1. The Hierarchy ot Data Types in Prime Poscal
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Jhe_Standard Scalar_Data_Types

There are tour stendard scalar types -- INTEGERe REALs BOOLEANs and
CHAR :

Ihe INTEGER Type: The INTUGLCR type comprises s subset of the whole
numbers (integers) which @are the 16-bits twos-complementy fixea-point
binary numobers. The values of the INTUGER type are in  the range of
-32768 to +327¢7 or =21 to +2% -1, The oraginal number of an integer
constant 1s the inteser constant itselt.

.

Howevers the user rgy zslso use 32-pit intervers in & progoram. In this
casey the user must oceclare these intrgers &eés  the constants of a
subranae of the INTEGER type but not the INTLCSER  type itself. (The
subrange typre is discussec later in this sectione) Example:

I = =33000ee+56C00 {Tais «ill cvefine 1 &s a 3I2-bit inteqger.}
arte

Unsigned comparison of integers is not supported as in OMSI Pascal.

There is a predefined Pascel constant called MAXINT whose value is the
Largest available integer constant of the INTEGFER type on a soecific
computer. Thuss on a #rime computery MAXINT is 32767 (-MAXINT 1is
equivalent to ~-227¢7.)

Some examples of tne INTEGELR type constants arc?

-11

32,767 (o comma allowed?

40000 {Crecter than the upper bound 227647}
-327¢3 {Thnis number 45 a 32-bit integers.?

32.80 {%~ valic rcal number but not an integer}

There are five sritiimetic vperctors: +y =s *9 DIVe anag MOG (modulus)y

and six relational coxerasters =y <>y <y Dy <=y and >= availaoble for
the INTESER typce Table 4-1 in Section 4 nives a brief descriotion of
each operator. Section 7 wcives a vetciled discussion of all Prine

Pascal operctorsa.

6 - 3 April 1980


file:///ot_e

SECTION 6 _ IDR43503

There are four starnvard functicns used frequently to bprsoduce {fntecer
resultse I is any intecer o¢ng % is any reol nurber.

ABS (1) {Absolute valur}
SGR(1) {Sauare)
TRUNC(R) {R truncatedd
ROUND(R) {k rounaecl}

See Section 11 fcr rore intoraation on staoncard functionse.

The REAL_Type: Tne Ribhoe tyre is o subset of the real numpers (decimal
values)s On Prime comouterse the apourcximete rance of real numbers is
-1+103 to +141038,

There are two metrods o1 reoresentine real constants -- tne decimal
notation anu the scicentific notation (sce NUMER]IC CONSTANTS in Section
4)e The tfollowing ure exancvles of the RELL tyiec constents?:

314159
-0.123456
23E3
-7.0E-5
+2.01E+20

Invalid
2e {0 digit to the right of the decimal point}
«10101 {~0 aigit to the lLeft ot the Jdecimal point}
3C8.5 {tnly wholz number exconini permittec)

There are four arithnectic ooerastors: +y - * g and /.y ancd six
relational operctors: =y Oy <y Dy <=9 unu D= agpolicable tr the REAL
typee For more informationy see Scctior 7.

There are also stanwarg turctions that rrocuce RECAL type resultse R is
any real number anu A is c¢itner an intc-er <r rcal nurters

ABS(R) {fbsolute valuc}
SGR(R) {5quzare)

SIR(X) {sine}

C3S(X) {Losine)

LN(X) {ratural Llogarithnml
EXP(X) {l xponentiil)
SGRT(X) {Square root?
ARCTANCX) {Inverse tunyent)

See Section 11 for more information on standard functions.

The_ J300LECAY Tyre: The two wvalues (true and false) of the POOLFAN type
are denoted by the standarc constants TRUZ ounag FALSE.

The ordinal nurbers of the Woolean velucesy FALSE and  TFRU", are the
integer valucs " anu 1 respectivelys Trusy FALSE < TRUE {s defined,

REV. O ' 6 - 4
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The six relational operators =y <>s <y >y <=4y and >= operate on any of
the four standard scatsr types or the strine tyve (discussed Later in
this section) tc preduce a toolean resulte.

In additions three Boolean operators (CRe ANDe ana NOGT) can be applied
only to Boolean velues to rroduce a Boolean result. ALl operators are
described in detail in Section 7.

Three boolean functions (0JCe EDJFy anag EOLNY roturn Cooslean values TRUE
or FALSE. See Section 11 for more informeticon,

Pascal BOOLEAN type is not compatible with FORTRAN and
FORTRAN 77 LOGICAL tyres but is compatible #ith PL/T PIT type.

The CHAR _Type: The CHAk tyoe is a sct of cnaracterss inclucing both
printable (graphic) ano non-printable (control characters). The
standard character sct used by Frime 15 the ANSIy A3CII 7-Lit character
sete Internallys cach character in the Prime computer i< represented
by a unigue octal velue which estublishes the collating sequence for
the character scte Appendix C prcsents the ASCII character set and the
associated octal valuesy which range from 203 to 377.

To indicate a constant of the CHAR typcs flauce an apostronhe (a single
quote) on each side of the charactere To indicate an apostrophes write
it twicee. txamples:

!A'

vy

0;!

(AN A

. 0 {lank is considered a "printatle" character.)

Mote

A constunt ¢f the THAR type Is always o single charactere.
Constructs such as *123' or *STRINZ' ure not constants ot this
type vut arc constants ot 3 nore complox tyne catled the string
type which is uvescribee later in this section.

Each character constuant externally correstoncs tvo a uniauc inteaer
value which is tic orcinal nurtor of the constant. The araering
relationshipn between uny twoe cheracter valuecs is the same as  between
their ordinel numbcrse. The ordinal number s nrocuced by the standard
ordinal function CRL. Examples:

JRD(*AY) = 193 {ctal voluce 3211}
ORD(®*a*) = 225 {Cctal values 241}
ORD('2?) = 1756 {0ctal vatue 260)
JRD(C*1*) - uRD('C*) = 1 {Characters v4,¢ throuan ¢3¢ can be

converteus to integers ( throujh S by
usina this exoressione?

6 - 5 Aoril 19890
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The character function CHR 1s the inverse 0f 0ORDe. Examples:

CHR(133) = *A?
CHR(1 + CRND(®*Q*)) = ]

There are two more stancarc functions tarticularly useful for
processiny character gata -- FPRID  (precdecessor functiorn) and SUCC
(successor function)es “hen the arcument of PRIND end SUTC s of type
CHARy the functions can be zefined as:

PREG(ch)
SuUCC(ch)

CHR(rARL(ch) - 1)
CHR{GRE(ch) + 1)

ot

Examples:

PRED(*FP ")
SUCC('P?*)

rQe
Qe

"o

Functions are cecscribbec in cetail in Section 11.
The relational opercltors =4 <>y <y D>y <=4 2and >= are applicable on all

character constants. For more informationsy see Section 7.

Ihe User-Definec Scolar Data Tyoe

1

There are two user-cefined scalor types -- e¢enumerated and subrenie.

The_Enumerated Types: sn cnumeroted type cefines an  ordered set of

values by enumerating the duentiticrs thaet cenote these values.
To create an enumerated tyres use the fotlosing tyre detinition:
JYPE type-identiticr = (identifier-1, identiticr~2 [yigentifier-3Jees)3

The identifier contained in the sarcentnescs arc the constants of the

new enumerated typecs anu the type-identitier is the name of the new
typece

The ordinal number s 2 fer the tirst (leftrost) constant and is
incremented by 1 for erach stccessive conctunt. The Larcest allowable
ordinal numbter ¢t ~n enureraten type 1s 32767 ¢n Frime computerses The
orcdering retaticnship netween any two constants is the same as between
their ordinal numbers. Examples:

TYPE COLUR = (RElLs YELLOWs GREENs BLUFe PINK)
SEX = (MALCs FEMALEDS
FLAG = (FALSEs TRUT)S
DAYS = (MONy TUTe WwEDs THURs FR1s ShATy SUNDYS
MONTn = (JAN s FEisey MARy APRs MAYs JUMNs JULe AUGy SEFe CCTse MOV
CEC)Y S

REVe G e - g
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These newly createc data types arc asscciated witn variables by using
the variable declarations:

VAR COLOURS: CuJULCR}
S: SEX;S
F: FLAGS
WEEKDAY: DaYSH
MONTHS: MCNTH,
The type definition anu variable declaration mey bLe combinec. Example:

VAR S: (MALEs FEMALF);

If sly s2 anag £3 are valid statementssy then tne following evampless
based on thec above ceclarationss are meaningful stotements:

WHILE WEEKDAY <= FRI DO s1;

FOR MONTHS = MAR TO SEP D2 sy
WEEKDAY = SUCC (wZL)s

F = TRUES

IF COLOURS <> GKEEN ThEN s3)

The constants of enumeratea types must not appear in more than one
enumerated typece. The followiny example is illegal:

TYPE FAMILY = (#OTHERe FATHERs SISTURs PROTHER)S
PARENTS = (FATHERs MOTHER)S

The reletional operctors =y <>y <y >y <=y and >= are applicable on all
enumerated types provided voth operands are o0of the same enumerated

typese.

Three standaerd functions (SUCCs PREDs and CRDY apply to enumerated
typese For examples given the toilowin: tyove definition:

TYPE SHAPLD = (SVUARcCe CLlRULEy PECTANGL: s TRIANGLEDS

then
SUCCCCIKCLL) = KECTAWNGLY {Successnr of CIRCLED}
PRED(CIRCLE) = LGLUARE {Prececcessor of CIRCLED
JRD(CIRCLE) = 1 {7'rdinal rnumter cf CIRCLE)

6 - 7 Aoril 1980
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The_Subrance_Tyies: A subrenge type s ¢ data tygpe that corprises a

specified range ¢cf any other alreaedy defince scaler cata types except
type REAL.

To detine a subran.ge types use the follosin- type cefinition:
TIYPE type-identifier = lower-bounde..upier-bounas;

Both lower-vound an¢ wup,er-bound aore constants of the scome standard
scalar type (except REAL)Y or previously cgefines enumerated types termed
the bese (Lest) ty, ¢y anu the Lower-bonne value must not be «(reater
than the upier-nouna valuc., The tyre-icdentificer is the name of the new

data type that corprises only +tnose base type constants «ithin the
lower- and upper-gounds Exangples:

TYPC

EXAMSCORE = 141003 {Subrance of 17iTeLGFR)
DICITS = 0% ,.%91; {Subranae of CHA*}
LETTERS = 'A%,

DAYS = (MONe TJUDs KEDe THURs FRIe SATs SUYV)S {fFnurerated typel
WEEKDAYS = MOitesFRI1j {Subrange of JAYS}

MONTHS = (JANs FEu,s MAaRy ALPRs MAY, JUM,y JULs AUGs SEPy OCT, NOVs DEC)S
VACATION = JUN.SEP;S {Suoranae of 0ONTHS)
FIPST_TERM = JAN.«FAY; {Subrance of MONTHS)

Once the new date types are definecs they will be associated with
appropriate variobles by voriable ageclarotions. Examole:

VAR
SCORES * EXAMSCORES {eXAMSCORE is subrangye of INTEGER
defined in tle first example above.)

The type detinition cng variegdble ceclarotion may pe combinece Fxamole:
VAR SCORES ¢ C..122%

8ased on the abive exanpley the assiinaent SCORKES = 25 is permnissibley

but SCORES = 111 is note Any attemnt to acsian an out-of-range value

to a subranue variable will cause a run-time errore.

ALL the <c¢perations, functionsy ana procecures cefinea for the
asscclated scelur type (buse type) may be .oplied to the surrange typee.

Constants of subren,es of type INTFGER can eitner he 16-bit or 32-bit
twos~conplerenty fived-point bpinary nurters. txamples:

TYPE WUNBERS = -330uldee+32l00 {32-:1t binory numbers)
LINMITS = 4.00344732273% {32-51t binary numbers)
YEARS = 170G0..15023 {16-21t binary numoers}

REV. 0 [ - b
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STRUCTURED DATA TYPES

A structured data tyre is <cheracterized by the type(s) of its
components and by its structurin; method. A component may have a
scalar or structurcd data tyoe. Althouoh - structured data type can be
quite sophisticateds 1t dis wultirmately bhuilt up from the scalar data
type(s).

There are four basic structured data tyrcs -- a2RAYy RIZICORD. SET and
FILEe Each of these new data types rust vre defined by the user in a
type definition.

Cautiorn

The keyword PACKED used in type definftions does not have any
effect. Howevere use of PACKED is not advisedy and will
gencrate a severity 1 error (warnin) st compilation.

The ARRAY Types

An ARRAY tyre is a structure consisting of ¢ fixed nurber of components
telements) which arc¢ all of the coame tyjes called the base typee
Elements of the entirc ctructure arc¢ associatea with a single names
called the array nezme. Arrzy elerents can be selected at rondom and
are egually accessiole. Tc denote an indaividual array elementy follow
the array nome by the so-catled index in scuare tbtrackets [ 3J. This
incdex is to be & wvalue of the type adefincc as the index tyne of the
arraye Therefores the cefinition of an ARRAY type specifics ooth the
base type and tne index typee. The general form is:

IYPE type-jaentifier = ARRAY [t11 QF tos

The type=-icentitier is tnhe name of the new ARRAY typece tl1 specifies

the index typc ~hose values are to be uced in  the index fielc. The
index type must be o scelar cata type other than REALe t2 sprecifies
the base type of the urray elements, The bise type can be any data
types even a structured tynpe. 1t tne base type has ¢ values and the
inaex type hus values in the ranac of m (Lower-bound) to
n (upoer~bound)e then the cardinality of the ARFAY type is "c raised to
the power (n-m+1)."

Example 1:

TYPE SAMPLEL = ARRAY[1eellel UF REALS
VAR R I SAMPLELS

These afclaraticns dncicete trnat R will pbe 5 100-clement array of

REAL The tirst clement “ill be accessed by KL Dy the seccond by
RL2Jyeeas and the nunarecath by vL17°07.

£ - 9 Acril 1930
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Example 2:

TYPE OAYS = (MONhe TUEWS WCDs THlURe FikIse SATs SUNIS
SAMPLE. = ARRAY [DAYS1 OF INTICERS
VAR D ¢ SAMPLLEZ2S

These decloreations indicate that O will be a 7-clement array of
INTEGER. The first elemnent will e referenced oy DLHM0NMIy  the
second by DLTUE Jyeeee and the seventh nhy DLSUNI].

Example 3.

TYPE EXAMSCCRE = 1..10035

VAR STUDENTSCORE : ARRAY(1+¢+50] OF EXAMSCOKFS

END .

The _Strina Types: A Line of text can Le represented as an array of
characters. Tnis particular ARKRAY type is caolled the string type. The
definition of a strinag type on ®rime computcrs is:

JYPE tywe-identitier = ARRAY [tiJ QF tI3
where type-icentifi is the nare of the newxw string types t1 is a
subranqe of tyoe TEZESLER wiln o Lower bouna of 1 and t2 is type CHAR,
A string literal ta string of charecters enclosed in twno single cuotes)
is restrictec in tengtn within 2 to 2%6 choaracterse.

cer
I

1€

]

ole
Althougn Prime Pascel uoes not suprort the keyword PACKED 4n
type definitionssy an APRA(L1..nl OF CHAR is a2lways stored as a
packed ARRAY[L1l.enl GF CHAR on Prime conouterse.
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£ Example 1:

TYPE STRINCL = ARRAY [1.413] OF CHAR;
VAR STRINGe ¢ STRING1S

STRING2 = "ABILEFGHIJ'S
Ld
L d

STRINGL2 = *AR?S {1his is an invalid assigrment.
" Ire string must contain 10
. charucctersa’
ENDo

Example 2:

~ ;

TYPE

LENGTH = 1..30;

STRING = ARRAY [LENGTHI JDF CHARGZ
VAR

ALPHA I STRINGS
I ¢ LENGIHS
BEGIN

FOR 1 = 1 Tu 32 DO RCOAL (RALFHALTI)S

END .

= - HB Arril 1940
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The Multicirensional_Arrays: s ccfines ir the orevious scctions the
base type ct an  array cen ve any date type. It the pbase tyve of an
array is an ARRAY type or o scauence of twe or more ARKRAY tyjesy the

array can be callec a multicimensional arraye Exacple:

VAR’
SAMPLE ¢ ARRAY [B3OLEANT QF ARRAY L1e..101 DF ARRAY [SIZEJ ©F REAL:
{fssume trat 5128 has oalready been definecdel

The above declaration cun Lo simplificd to rure convenient forms:

VAR
SAMPLI ¢ ARRAY [3COLEANs leells SIZE D] OF REALS

or

e
hord
=
=
=
-
[amn ]
w
[
[
r~
re
pE3
P
J

SAMPLE OF ARRAY [1..1Ce SIZEJ OF REALS

ar
SAMPLE ¢ ARRAY [30ULLANy 1e¢191 CF ARRAY (SIZE]T OF REALS

In ceneraly to crcate a rultidimensional crrays use the fcllowing type
definition:

JYPL tyoce-identifier = AKRAY [tls t24e..71 uF base-type:

where tly tZs ctce are index typess 11 n ingex tyoes are specifieds
the ARRAY type is called n dimensional and aen array element is
designated ty n incices. Exanple!

CONST
MUM_OF CLASSES = 3
NUM_CF_STUBERTS =
NUM_JF _EXAMS = 43

TYPE
SCORT = ARRAY [1.eNUM_CF_CLASSESe 1.eNUM_uUF_STUDENTS,

1..NUM_OF _EXAMST OF INTECCRS

{”?0 studgents 1in esch class}

{3 clusses)
I
fach student tcecok 4 examnsl

.
b
~
<
{

VAR
StucdentScere ¢ SCORLS

Using the example aboves StudentScorel2e 13y 33 would designate the
third exam of the tentn stucent in class number 2.

Similarlys StudentScorel 3y 23+ 4] would gesicnate the fourth exam of
the twentieth stucent 41 class nurber 3.

An array can have ur to ecirht dimensicorsa. The raximum size of an
darrays ho4evers acuends on the declaration ot the array. If an array
is veclareu usin: tne “&aTEFN attricutes then tre maximum size of the
array may oe  un ¢ o3 Guras Lon . therdisey the maxinur size of an
array is €41 worous lon:.

REV. 0 € - 1
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A RECORD typre is a structure consistine ¢t o fixed number of components
(elements) which caun bave different dota tyrese Elements of o RECORD
type are caltes fields ana eoch element has a namesy called the
field=-identifier. To decfine a KECOP¥D strurturey use the fotltlovina tyne
definition:
IYPFE record-icentifer = RECORD
tield=icentitior-1i: tyoes
fielo-jcerntificr-nt tyce

Ehviss

where recorc-idertifier 41s the no-e siven  to the erntire structuree.

Each fielg-identifier cnc its associatec type (which can be any tyoes
even another RECCRD tysc¢) 3$s Llisted petuween the keyworas RIZTORD and
tNDe. If the numeccer of volucs in cacn of tne tields is Fly Flypeaosfnyg

then the carcinality of the record type 1s (flslZ*see*n).,
Exerple 1:

TYPC PERSUN

REC3RD
NAME 3 ARRAY [1..255 OF CHAKS
AGZ & 0..29;
SEx t (MALTs FEVALE)S
SOC_NUY : INTEGFR

rDs
Example 2:
TYPE
CUSTOMER_FECCRD =
RECCRD

NAKE T ARRAY [1..303 CGF CHARS
IL_NUM @ INTEGERS
IWVOICE _uATE ¢ KECORD
FONTH 0 (JA™Ne Ft3e "MARs APRo
MAYse uuUNe JULe AUGY
SFFe OCTe MOVe NEC)HS
DAY _OF_MON & leo413
LDy {OF the TINVOICLD_DATE record}l
CISCoUNT. AMT_FLID @ KLAL
ENDS {UF the CUSTCALR_RECORD)Y

G - 13 April 1580
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Exampte 33

TYPE DATE = RzCueRD

CeoyOtweeox ¢ (SUNy MO TlZe Wl Jy
THUR e FRIs LAT)S

Month v (JANe FERe MIKse AFRa
MAYy JJhe JULe AUL
SEPe OCTs NOVe DECHS

LeySfron P lesdls

Year o INTFGER

IR
FAMILY = (FATHLR,y MOTHER, RROTHER, SISTER)S

VAR DATEls« DATE2 ! DATES
BIRTHCAY @ ARRAY [FAMILY] °F DATES

To access a particular reccrc elementy Tollow the name of the wvariable
py a perioa arna tren by the narme aof the elrment:

record-variable.field-identifier
Using Example 3 abovey if LATE1 is to contuin the date:
Tuesdays July lis 19875

the following e¢ssi nrent statlements will bte written:

DATEl.DayCtideck o= TUL S
DATEl.Montn $= JULs
DATEl.DayOf“orr = 1953

DATtLle.Year T 19803

If the LIRTH-DAY of L1ST:R st
Saturdays Lece.ier sy 131759

The tollowing ussi nment statements will oe written:

BIRTADAYL SISTER)eLayOtueex 1= SLT}
BIRTHDAYL SISTEF JeMonth t= DECH
BIRTHDAYLSISTER J.Day0f¥on 1= &3
BIRTHDAYLSISTER)eYE AP := 19753

The references to elements in a record structure can be simplified by
usina the WITH statcment. The general fors of the “ITH stotement is:

WITH recorc-variagble=-1 Le recerd-verietle=-2Jeae™l staternent

dithin the stuetenent ofter 10y recoru elements may be referrea to by
field-icentificrs cnly. ihis form of recore access allows the compiler
to generate more efficient code and is suganested when a large rumber of

components ¢f o recura cre tu e accessed.

REV. 0 6 - 14



Thusy,

WITH DATEL> ULO

DayGfueex
“Month
'DayOfHOn

Year

dand

WITH SIkTHOAY
DayltWeek
dorth
DayGfMon
Year

The w.Th
Recerds_=ith_
not have the samc
records can be

all these recoras
from record to

precedec the varia

To cefine
definition:

recorac

IYPE
RECORD

[fie

[CLSL Ttau-ticlald taa-tyrve-icentificer

the previous

Veriants:

record-ic

IDF43713 UBTA TYPES

sssig,nrent statements cur. be rewritten as:

e
N
-

ew ¢80 %0 0
I
— e . =4
RS o R S A Sy
e

<
<3
-a

STER] L0
SATS

~ e

[ .

| RV
——

ve 00 o5 s
"
J

N D
-
)
-

Mote

stetement is Zfescribed in asetuil in Section 7.

AT the
neet

records
In
carte --
part anac

I ~as3¢cily
tielas tcorponents).,

diviocd ints two
c:llea tne fixed

record calles

2t parte

same nrECCORD type nced
CesSCsSy eacr o¢of these
paert with fields common to
a part #1th ficlds wvarying
porte The fixed wvart must

S with varijiantsy usc the follaowinn KLCZAOKD

type

erntifier =

ld-Jaentitier-1: {tixed part}

{variant nart}

tyrpes Jeee
JF

variant-1 (§ voariant-2J3...1
B

The toi-typer-icecrtifier owenotus tne caty type of tne taec-ficlde The
data type, callco trne tov=-tyrcy mav be any scalar type (except REAL)»
ALL the wvarionts rust e ¢t @ tvpe scmratinle with the tag-tynee.
Vartants may bhe Licted in wny ordger in the varient parte.

The taz-1ield is thu aTame st ¢ spyecial recore¢  fields colled the
discriminating fiela or tre tyne discrininctor, The wvoalue of the
tau-tield determines vwhico variant is «ctive in gceterminin: the value
of the variant part. it tre tau=-tielo s not contailned in the varitant
parts then eacnh vatue 0 the toi-tyre nnicates  which variant s
assumecd LY the recero voriasele,

I1f there are n values in the tag-types and the variant associated with

the value 1 has T
(TI’T2*-oo*Tn)-

i valuesy then the cardinality of the vartiant part is

April 19820
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A variant has the ceneral torm:

case-constant-1 [y casc-ccnstant-2lese:
(Cfiela-id=-17 tyoe U3 ticla-id-2: tyreleesl)

Each case-constant corresronds 1o a value of the tag-field or to a
constant of the tan-tynpee The type of eachk variant field cdenoted by a
field-id cun be any date typee. ficld-3id connrot e duplicateds even in

different variantse. In Prire imclementaticne the Larvest variant field
is allocutec and all other variant fields ~re¢ overlaid.

l‘\(‘,‘ I3

The CASE ctause is difterent ftrom the CisSE statemente The CASE
statement is aiscussed Iin Section 4.

Example 1:

TYPL PERSGOL = FECORL

L_NAMEs F_NAME: ARR/Y[ 144232 OF CHARjS

AGZ: J.1335

Stxs (MALES FEMALEDS

CASE MARRIED: BOOLEAN OF
TPUF: (SPOUSF_NAME: ARRAY[1..401 GF CHAR;

SPIUSE_AGE! Ceal0C)3
SALSe: )
b

If a person is rarrieds the field MARRIED, called the taa-fields
will be TRUEs end twou additional fieldss called variant fileldss
will exist -- SEOUSt_MNAME and  SPOUSE_ACE. These wvariant  fields
will not exist 1f MLRRIED is FALSE.

Exarple 2:

TYPE PERSON = RELORD
L_NAMEs F_GAME: ARRAYL1..231 OF CHAF;
AGI: Deel00;
X:s (FMALEy FOmMALED)S
MARRIED?: BOJLCANS
CASE BGOLEAYN OF
TRUL: (SPOUSE _NAMF: [#PAY[1lee481 OF CilARS
SPVWSE _Aui: CealB03

m

v

T

Althoungh this is o velid ecxamoele of = RECORO type definition, its
usase is nct azoviseca. The geclaration ot trne teo-fielae 1n the CASE
clause and the definition of cvery poscible value «f the tan-tield

as shown in  cxamdle 1 «aive petter trosram security and run-time
diainostics.

REV. 0 1€
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7 Example 3:

TYPE
SHAPE = (FOINTs LINE, CIRCLZ);
FIGURE = RECORD
’ CASE TAG: SHArL OF
WINED (Me BI REALD)S

CIRCLED (ke CI REIA&LY RACTIUS: REAL)S

FOINT: (X2 Yo:! FEALD

ENDs
VAR
V ! FIGURES «..
BEGIN

{This assignment is

Example 43

TYPE
Data = (Inte_gzery Bocls Ch)3
DatalType = RECORD
CASZ Data UF

invalidel}

Inte_ger: (IntervValue:I INTEGEKI)S

rool: (BeolVolue:

Che (ChValue: C

ENG S
VAR
DataValue: DotaTlyrned e
BESIN

Datavaelues.IntervValue = 14603
Datavalue.3colValue (= Thuts

Patavaluv.Chvalue 1= *L?;

’ N .
END.

(2]
|

17

S00LZAN)

~4P)

DATA TYPES
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Example 5:

TYPE
EMPTY = RECCKD {The recoarc EMPTY contains no fields; therefore,
EnNGS 1t hos a null valure)d

The SET Types

A value of a ST tyove detines o sct ~f elements chusen from a
collection of elercnts of tne samne daty types termed the pase typeo
The sct is called the vowerset of its base typeas A base tyoe can be
any scalar data type other tharo REAL. 1o create A ST tyoes use the
following type definiticn:

TYPE type-identifier = SET ZF btasc-=-typcs

The tyoe-icentificr is the name of o new S¥T tvpres ALL SET types are

restrictev to 2%¢ elements on Prime cecwputers., That isy the ordinals
of elements in a sct nust Lie in the rarge ¢ to 25%. Example:

TYPE LETTERS = SCT OF #AY .. tZ°%; {26 olements)

Variables of type LLZTTEZRES ore oaeclared in the wvariable declaration
part:

VAR VOLILSey LISTe ZMPTYs CH I LETTEKSS

Fach variable aobove s a set whose members are chosen from the
alphabetic charcacters *A? to *72'. Set members are set constants which
are always presentec in  a pair ot sauare bruckets [J. Values of set
constants can pe assigynced to the wvariables by following assianment
statements:

VOWELS = [*Av, P, v]v, 208, v\ 3 {Sel numbers can  be in

CH sz [ by *CV, v ]2 arbitrary order.)

EWPTY =L 33 {4 sct may have no menmbers
at ally it is called the
"empty set".}

LIST sz [rFe, 000 g3 {14 the set members are

consecutive values of the
base typey only the first
and tast need be
soecifieca)

REV. 0 ’CJ - 18
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There are threce set operators that operate on sets to procuce new setse

+ Set union
- Set difterence

* Set interscction
Examples:
[*GY] + [opy, e ] js ['P9, (%
LYnsy 0%, £, *FY] - CeDe, 05, D97 §g [P7%, 'C°*y *'F*]
DLty 1%y *0%] « [*pr, vg¢] g [*p*]

There are four relaticnal operstors thet compare sctse. The result of
the comparison is 5 Z2oolean value.

= Set eguality

<> Set incquality

<= “I1s included or contained in"
o= "Contoins™

Examples:
feary *589] = [*n?y *C*] is false
C*eA*y *E*] <> [*3*y *C*] is true
£*B8%] <= [*rey *C*] is true
Leraeser 2] >= (v S]] dis true

There is one more relational oonerator IN thoet tests set membership of a

specified sct. Exuvrples:
*IY TN [vtAvy vt ¢, v]e, e0e, ty*; s true
*1v IN L*P*y Sty %] js folse

Gperators and operations ore discussed in detail in Section 7.

The FILE Tyves
A FILE type is a structure ccensisting of a seguence of components
telements) w~hich are¢ all of the same type. The totael number of
clementsy called the Llenath of the filey is not fixed at the time the
type is defined. This is a3 clear agistinction between the file
structure and the array structurc. File elerents cannot be selected at
random anc are not egqually accessivlces They must te accessed
sequentiallysy one at a time, This is anotrer distinction between the
file ana the array. A file with no elemants is called an emuty files
Pascal files arc cnuvodicg aus PRIMCS files.

S - 1¢ A
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To detine & FILF tyces use tne follouwin: tynpe cefinition:

IYPE typre-identifier = FI1LL QF bose-tygcs

1™

where basce-tyre specifies the oata type of cacn dincivigual element of
the files it must neither Le a FILE tyoe ror a structurec type with a
FILE component. The new file is callea "type=identifier®. Example?

TYPE
InteyerfFile = FILE CF INTEGER; {A s=guence of internal binary
intecers)
ArrayFile = FILE ©F ArrAY [1..153 OF RE&LS
{A s«quence of groucs ot 15
. internal binaery real nunmbers}
CharFile = FILE JF CHARS {A sr~rquence ¢f characters -
a textfilel

The dectlaration of « file varieole f witl sutorgtically create a buffer
variaoles indicated by 1ty of the FILE typr. & puffer variable can be
considered as a4 window throuah which one can recad from or write into a
file. Example:

VAK
I: IntegerfFites {The FILEL type cf cacn variable has already
AT Arrayriles been defined in the previous examples)

C: CharFile;

The variable declarations ahdve «ill create three buffer variables 1%,
ATy and C~. Ontly the element currently in the buftfer variable is
immediately accessicle.

Five I/70 proceaures == KESiTe SLTy REARITEs PUT, cnd  CLNSF and one
Boolean function [OF (End-(f=File) control and test the files and the
file varjables. They are cescrived in cetcil in Section 10.

The JEXT Fite: There is onc esveciclly impertart FILE typce (FILE  OF
CHAR) that «aeserves special attentione A " ILE OF CHAR"y frequently
called a "textfile", is a fite consisting, of wourintaole characters,
including intesers and real numbers. & "FILE OF INTEGER" s a file of
internal binary integers ana a "FILf UF REAL"™ is a2 file of dinternal
binary real numberss they are not readily accessible to-the aeneral
user. Textfiless on the other hanase can pe createdy updateds and
inspectea with Frime's text £DITdR. Therctorey the intertace between
computers and their users is almost alwoys by teoxtfiless

A textfile is wenoted oy the standard icentifier TEXT and is predefined
as follows:

IYPE TEXL = FILE QF CuAls
A textfile may te sundivideo i4to variable ten-th Lines. Eacn line 1in

the tile is sevirated tror the next py an #5ClI control crtaracter -- CR
(Carriaae Keturn) or LF (Line Feed).

REV. O 5 - 20
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The 1/0 procecures READe RFEADLN AFTTFE WRITELNY and PAGE ond the
Boolean function EJLN (End-0f-Line) control and test textfiles onlye.
They are described in detail in Sectiorn 1C.

Example?

VAR
TEXTINs TOXTOUT I TEXTS
CH ¢ CHARS

BEGIN
WHILE NOT EcCLU(TCXTIN). 33

REALDCTEXTIwy CH) s
YRITEATEXTOUTS CHI S

RTADLANCTEXTINY
dRITELNC(TEXTOUT S

*

ZNDo.

The Standard__Textfitles: Tne standard idertifiers INPUT and CUTPUT are

file variables assccioted with on input textfile and an output textfile
respectivelye They are predefined as tollows:

YAR INPUTs QUIPUT ¢ TEXTs
In Prime®*s impletentaticne the sterndarc textfiles INPUT  and OQUTPUT
provide that the input dete are accented from and the output date are
displayed onr the userts terminale ALL other files provide tnat the
input data are obtoincd from and the output data are stored into disk
filess.

In the followin; Licty the rrocedure or function on the left column {is
equivalent to the <corresponaing proceaure or function on the right
columne,

Procedure Equivalent Procegure
FLLDCct) READCINPUTy ch)
HEADL N READL «CINFUT)
ernlTZ(ch) WRITE(CUTHUTy ch)
WRITELN JREITOLNV(OUTPUT)
Peyt PALELUTRPUT)

) - 21 Arril 13890
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Function Lguivalent Fanction
EGF SOF (INPUTH
EoLN EOLNCINPUT)
vote

When the prccecures anc functions orr the Left column above are
applied to textfiles othner than the starndard textfiles INPUT
ancd QUTPUT, trhe file verianle must be the first parameters

The procedures RESET and RrWxklTE must not te appliea to the textfiles
INPUT and OGUTPUT eng tne result of coivi- so is undefined. For more
informationy see Section 1lu.

THE POINTER TYPF

A scalar or structured tyce wvariabte 1is declared 1in the wvariabple
declaration part of a block and is accessible by its identifiere AlL-
the necessary memory is allocated for the wvariable et the time the
block 1s about to begin executione. The memory of the variable (or
simplys the variable) exists duriny the entire execution of the blocke
Thereforey, this wvariable 1is called an a&automatic (or automatically
allocatec) variatle. +Howevery variables oceclared at the prooram Level
are allocated in static storaqe (Linkaae area)l these variables are
callted static varicules.

A variable accecssed by o pointers on the other hardsy is created and
destroyed dynamically curin: the executior of the blocke Acccrcinalys
this variable is cclled a dynamic variople.

Dynemic variables are not exgclicitly declared in variable declarations
and are not referecnced Girectly oy ddentiifiers. Insteady they are
refecrencec incirectiy by pointers. A pointer is the storace address of

a newly crected aynamic variable which is  created by the predefined
procecure NlWe

Pascal provides dyramic wvariables throuagh the tollowine- type
definjition: o

JYPg type~-identifier = “tase-types

The type-identitier is the name of a PIINTI{R (dynamic) data typre whose
pointers will (oint to clements of the specified base-types However,
there is a special pocinter constante termred NILe which ds  always an
element of & POINTER type und voints to no element at alle.e The POINTER
type "type-idenrtificr® is s¢ic to te bounce Lo the base-typee Example:

TYPE PSINTLR = TINTEGIK:
VAR P 1 PCINTISS

REV. O ’ 6 - 2
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P d4s a pointer voriacble or o r*ference var iaule Locuno to an eleaent of
the INTLGER tyrceo or says« U noints toe 4 variurle of the INTEGAR type.
P® is the actual variadle pvein. pointec to.
Therce are foeur proceguresy colled dyrnamic cllocatioen proceaquresy  that
create and destroy ynutic veriaples.
NEW(p) Ltreates {cr < Llocates) a new dynamic
variable. A cvointer to this new variable
is ossigrnece to the npointer variucle P
CISPASE (pn) Incicates that tte storasce occupied by

pe

the vuoriutle
That starcoe vecomes

is no longer accessiblee.

availat e for future

uses« D s tlen undetined. £+d(D) and
JISFLIT(r) arc corplerentary.

NEW(py cloeesscn) creatles {er atlocdates) a new dynamic
vorienle ¥ r2cerg tyve with variantse. A
poainter te  tnis new varicple is issigned
to the pointer varianle o. The wvariants
2f the variaile (ta,-fielc) correspond to
the cuser-constants ClossesCne The
case-constants rust be Listed
conti uoustly und in the crder of their
ieclaration. They must rot pe  changed
‘uriny execution.

DISIFLSE(py clyesarctr) tngicates tn.t tnhe stora;e occupleda by
LR ~hich  ~a0s  allocateda by the NEW
yrocedure imtediately aboves is no Longer
cccessinle. That storaae becores
ovailable for future use. o) is then
undefined. Thne case-constants of both
trocedurce m.st ve icdenticale.

wote
Prime suprorts ev,roxirately 14 seorments (894K sords)
2t aynamic storowce
Prire®s disctcenertation of CISFAsY |, ¢rforms o true form
of ~arbage collcctrion.
txamnol~ 13
PROGRANM POINTER SAVMPLT (T IFUT,y L UTRPUT)
VAR
FIR ¢ TINTEOE: 5 {FTR i a oointer wverijatie tcunc to
type 17T 0.1
I ¢ 1.TE.LR
BEGIN
FOR I ¢= 1 T 17 tu
. - 2t Arril 1583
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.
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An expressicn is < sinate ooerand or & coabination of operands and
operators wnich car be cvaluated to proauce o valuee.

OPERANDS
tn operand may be any of the followina:
0o A variable
0 An unsigned numder
0O A character string
o A constant dcentifier
"o A functicn designater (explainec in Section 9)
o NIL
0 An expression
c A sect
Examples:
15
(x+y+2)
SIh(x+y)
[REDs Cy GRTEN]
[19 Sy 1061949231
NOT P

I »J + 1
=N

UPERATURS

Uperators modity an operuanu or compine two operands. 0Operators can be
classified as arithreticy relationaly setsy “ooleany, or integyer.

7 - 1 Arril 1380
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Arithmetic .perateors

An arithmetic operator specifies com,utastion te be performed on its
operanas to ovtain o sirgle nureric voluc. The following are the
binary and wunary arithmetic <c¢perators an! the deta types of operands
and results:

Operator dperetion Tyne_ct_2ieracys  Iype_of Result

Binary:

+ adcitionr intecer or real integer if both

- suotraction operands are

* multiplication integer: otherwise

real
/ civision integer or reaol real
DIV division wwith integer integer
truncation

MOD mocdulo integer inteaqer

Undzx:

+ identity intecer or real same as operand

- si st -inversion
Relational fperatcrs
The relational oper.tors arc usca to cormpare values of data types --
scalary stringy trointers cor sct. In any aiven comparisons both
operands nust e cf the same typce The recult of the compariscon 1is  a

poolean valuey true or {alsc. The
operators cnag duta tyies of operands:

folloning

Operater  Dper=ztion Iype_ot_toera
= ecu-slity sa2ty scalary
<> inequaelity
< less than scalar or str
> ureater than
<= less 2r equal scalaer or str

set inclusion st

("is contained

in®)
KEVe O 7 - b

are the leagal rcelational

pointer, or striny

ina

iny
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= greater or ecaquael scaler or string
inclusion set

{("contains”")

IN set

Examples:
firsts Let

x = [viat, D7,

y = [vAt,y bt

z := [tg*r]
then
x = [rary vne,
y <= x
’ﬁ% y <> x
z IN x

Set _Cpcrators

o — s . o

memoersrip tirst (Lcft)y cperand s any scalar

tyne (excent REALYy second (right)
vperand is @ set of that type

'C" 'L:'-J

YOty "D ] {true 3}

{falsel
{true 3}

{true %

Set overatorss Listea oclows Operate on sets to produce new setse.

Uperator vperation Tyve_ of trerands  Type cf kesult
+ set union
- st gifference any SET type 7T T
* set intersection

Examples:

firsts Let

7 - X soril 19283



SECTION 7 ° [JR4a3n3

then

{w T [PhTy 00, ¥T0, 00, 915+ ])
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Five relational cperatcersy =g <Oy <=y D=y ard Iy also woply to
the set dats tlypes they producce 3nolean results, See

Boolean operators cperate on poolearn volues to produce a 3o0olean
result, TRUL or FAL-E. Tne coerators are Ry AND, end NGT. In the
followini examplesy P ano Y are of type 0JLEAL.

OR: P OR G is the Lo-ical inclusive Rin3i o5t P and Q.
E 8 R_CR_9
F F r
v T T
T F T
T T T

AND:  F AND G ds tne Lleoicael ANDine of F and Q.

E & P_AND_Q
F F F
F T F
1 b F
1 T 1

NOT: NOT & recates the vulue of a.

\_: N T 3
F T
1 8

REV. O 7 - q
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Integer 2perators

Integer operatcrs & anag ! arc usca to perforr integer AND and integer
OR functionssy respectively. These functions take ontly dinteyers as
inputs and yield an integer velue which 1 tne bitwise ARDIN3 cr ORing
of their inputs. These intecer operators oare a PFfrime extension to
Pascal.

The precedence &«ronyg operators determines trne oraer in which
expressions are to be evaluatcu. The Lrececuence ot operastor ds  as
follows:

1. NOT

(2]

2. ey Jo9 UIlVe F22¢ AND
3e +y -3 Ry !

4, Ty D9 K9 Dy <=y D=y 1IN

JRDER OF EVALUATION

Yhen operators nhavine the seme precedence appear successively 1in  an
expressiony they e¢an  be evaluated in any order chosen by the compiler
as Llony as the actusl order of cvaluation is algebraically cquivalent
to a left to ricont order of evaluation.

Parentheses may be¢ usced to override the normal evaluation order. An
expression enclosec in parentheses is trcated s a single operand, and

cevaluated first. Lhen expressions are contained within a nest of
parenthesesy evaluation (rocedes from the least Inclusive set to the
most inclusive set (TeCas inside out})e. Fvatuition of expressions
within varentreses tekes clace accordin., to the normatl crder of

precedence.

Exarples:

T + A > 2 - =2 1y 3 + & {(tsu~bers below the operators
irndicate the orcer in which
3 1 4 P 4] the cperations are performede)
C 7 + A ) «~ 2 = 5 IV (2 + L)
1 a g 4 3

7 - 5 April 1980
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STATEMENTS

Statements specify alzoritnmic actions; they comprise the executable
part of a proaram unite.

SUMMARY OF STATENENTS
The variocus types of Pascal statements are Llisted telow.
0 Assicnment Staterent
0 Procecure Statenent
0 Compouna Statement
o Empty Staternent
o Control Statcements:
REPEAT
WhILL
FOR
1F
CASE
COT0

0 WITH Staterment

ASSIGNMENT STATOCMEANT

An zssiznment statesent assigns a velue to @ variable or a function
identifier. The form ot the statement is:

variable | tunction-identifier Iz expression

The assignment operator ":=" can be recd "becomes". The expression on
the right-nand side ot the operator is evaluated and the value obtaineoa
becomes the current value ¢cf tnhe vardable c¢r the function-identifier on
the Left-nand sice c¢f the cperator.

A function-jacntifier is o function nuvamce. It may appear on the

lett-hand sice of tne assianment onrrator snly within the function
block of the function. (Sce Section 9

9 - 1 April 1983
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A variapble 1is rerresentea by its rncme. values must have been
previously assigncu to all variavles aprearine in the expression on the
right-hand side of the oreraetsrs Variables on the left-hand side may

or may not have been assianed values previously. Example?
{If the user buas mace the followiny ageclarations in a procran
VAR
CH  CHARS
R : REALS
NUMBERy Fo 19 Je K ¢ T.TIGEKS

then the followina zssianment staterents are valid.l

CH = 53

NUMBER = ORD(Ch) - ORDC*2%)3
R ¢= 123.3%

F = TRUNC(R) NMCZD 53

I 1= Fs

J ¢z 1 + LUMEER;S

K ¢= J DIV 2

I ¢= SQR(IK)Y = (1x4)5

Assianment Corpatitility .

The data type of the expression on the rieht-hand sicve of the
assignment operator is considered ascsianrent-compatible with the data
type of the variabls or functicn-identitier on the Left-hand side only
if any of the six stetements velow is truee. The expression is of type
T2 «nd the variable or function-identifier is of type Tl (j.e.s T1 ==
T23) .

o T1 and T2 are the sare types previainag that neither 71 nor T2 is
a FILE type nor o structureo tyre with a FILE component.

o Tl dg trne RULL type and T2 4 the TLTUGER tyre.

o T1 and T2 are compatitle scalar tynes (except REAL) and the
value ot th~ expression is in the closed interval specified by
the type T1.

0 T1 and Te¢ are compatible cet types ond all the rembers of the
value of tne exyression are in the clocsed interval specified by
the basetype of T1l.

o T1 end T2 arce strin: ty.es with the sare numter of componentse

o TJ1 ds & sudorenze of T2y or T2 d4s & vubrunge of Tly or ooth T1
enag T2 ere suorances ¢f the sare ty, o

=
™
o«
.
o
el
¥
ny
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PROCEDURE STATUMMENT

A proceaure statement specifies the activation of the procedurc denoted
by the procedurc-joentifier in the statcement. 1f the procecure has a
lList of formal paramneters defined in the procedure declarationsy then
the procecure statement must contain a Llist of the corrcesponding actual
parameters along with the procedure-identificr. The correspondence 1is
established by the positions of the rerareters in the Lists of actual
and formal rarameters. Tne actual 2nd fcr-al parameters must wnree 1in
numbery types aond croer.

The form of a vrocecure stutement ie:
procedure=-identifier [(actual-perateter-List)]

The procegurc-identiticr is the name of the procedure. The optional
actual-rarareter-List enclcsed in verentheses may contain one actual

& e - R S e S s P

parametcr or a List ot actual parameters separated by commase (For
more informotions sce Scction w.) Examples:

PRINTHEADING
TRANSPOSE (AyNo M)

BISECT(FCTe =1ely *1 0y 1)

COMPOUND STATEYENT

L compound statement is o secauence of statements executed in the orcer
in wnick they are written. The aeneral form of a4 compound statement
is:

{
!

o

EGIN
staterent=-1 L[5 statenent=2lese

m

ND

!

The keysoros eLGIN onc ENLD are delimiters wnich designate the start and
the end of the statements sakiniy up A compound statemnent. staterent=1ls
statement -2+ etce. can te eny ot the available Piscal statements. A

compounce statement con  a;pcar aenywhere 2 single statement is allowedes

Example 13

SEGIN
Z = X3
X 1= Y
Y ¢= 2
CND

£ - z Aorit 1989
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Example 2:

3cGIN
COUNTER 2= G5
READ (CHARACTER) S
WHILE (CrHARACTER <> sLANK) N6
BEGIN
COUNTER = COLNTE® + 13
CTL

READ (CHAFA R)
ED s
ARITELN (° THE NJUDBE~ OF CHARLCTERS - vy CiUNTERY

END

EMPTY STATZMENT

An empty statement cenotes no action andy ¢S its rizme impliesy consists
of no lettersy cinits or punctuaticn symonolse.

Example 1:

CASE DAYS UF
SUN: 5 {an c¢mpty statement is riaht here.?

MONe «EDs FRIT 813
’ﬁ§ TUEs THUR: s23
SAT: s23
END

Example 2:
IF DAY = SU. THENV [ELSE sl
{tn empty statement is right here.l
txample 23
BEGIN
REAS (Ci)

wRITEL(CH) S {The senmicolon scpasrates the WRITE proceasure and an
enoty state-ment preceding T uDe)
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CONTROL STATEFINTS

Statements are norcclly excvecutee in the eorcer of their anpearance in  a
srojram unite. Howover., it is often necessary to interrupt the normal
processing ¢f staterents fcr a special rurmoses such as the repeated
processing of a secuerce of ststements or the execution of one aroup of
statements as opposea to urnother. Zontral stiatements s5re ucea to elter
the normal sequenticl execution of stati~ernts.

There are three tyoes of control stetenents: repetitive stuoterentsy
conditional statenertsy and unconoitional staterments,

Repetitive Staterments

Repetitive statements specify that certain sroups of staterents are to
be executea repeatcaly. There are three tyces of repetitive statements
-=- REPEATy WHILEs and FORe. 3R is uscd when the numoer of repetitions
does not depend cocn the statements within the Loop. Otherwises the
REPEAT or WHILEL statement must e used.

REPEAT Staterent: The form of the REPEAT cstatement is:

REPEAT statement-1 [§  statement-2J...UNTIL Boolean-expression

——— e

The statement (or the scouence o¢f staterents) between tne keywords
REPEAT ance UNTIL s exccutec repeatedly wuntit the Boolean-¢xpression
pecocnes trucee The statemert (or statement scquence) will be executed

at least oncesy teceause the soolran~-expressicon is evaluantece at the end
of tne cycle.

Example 1:

REALLCH ) A
SRITELN(Cii) s
JNTIL CH = SPACC

Examole 2:

HoX o
-e

[

Note

In a REPLCAT Luoos tre 2e~inning ana the ernd of the statements
to be executed repectecly are explicitity desionated oy the
keyworas RECEAT  ane  UnTTL. Thercfores it is not necessaery to
Js2 tne keyworces cEGin ~nd L to oracket the staterent
SEeqUEeNceE. ~OWENEeTr iT the ©oracketing pair YEGTHN ang END s

v - 5 April 1990
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usedsy it is not w~ronce just redundante.

WHILL Statenment: The form of the WHILL statement ds:

The statemente which way ce any staterent (including a compound
statement)y is executecu repearealy while the Loolecan-expression is
trues The Roolean-cxprression is evoluwted at the beainning of each
cycles If its valuc s false initiallys the stotement will not Ge
executed at atl.

Exarple 1:
WHILE ALI] <> » 00 ! =1 + 1
Example 2:
WHILE I>0 Gu
BEGIN IF 20D(1Y ThEw 7 1= 2 *x X3
I := 1 DIV &3
X 1= SuR(X}
END
Example 3.
WwHILE NOT ECF(f) D0
BEGIN
PRCCESS(f™) 3
GETC( 1)
END

A Loop contrcllea by WwHILT may be converted into a Loop controllied
Dy REPLATe For examples the ~HILE statement?

WHILE 8 D0 i2G0Y

is equivaelent to:

SEGIN
IF b THEXN
REPELT
BCDY
UNTIL NCT W)
END
FOR _Stotement: A F.R stotement causes o statement to be executed a

specifico number of tinmcs whilo & progression of veluecse is assizned
to a variable culled the contrel variasole ot the FOR stetement.


http://lg.ELg.Ol
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The general form of a FUR statement is:

fFOR control-variable 2= initial-value I final-value
DG statuement

The alternative form (tor cecreasing initisl value) is:

FOR control-variaole = initial-vatue L[IWNTIQ final-value
DO statercnt

The control-vaoriecble is denoted by its identifier which s declared
in a variable cgeclaration in the immediatety enclosing blocke.

The statement constitutes the body of the ISR Loope. 1t may be any

statements inclucin: a compouna statement.

The control-variable 1is of any scalar ttype (except REAL)e The
initial-value and the finut=-value must he of a type comopatible with

the control-variaobple's type. Uron completicn of the FUOR statement,
the control-variable 1s unaefined.

Jhen the FOR-TO form is useds tne control-variable 1is tested to
determine whether it is less than or caual to the final-value. 1
it isy the statement is exccuted, thn control-variacle is
incremented by 1y and the cycle is rerentede This is illustrated
by the examples pbelow:

The FGOGR staterent:
FOR v t= ¢1 TO ¢2 D0 voay
is equivalent to:

BEGIN
templ t= ¢
temp2 = cZ
IF templ <
BEGL w
v = ternls
bocgy s
WHILE v <> texp2 DO
BLGIN
v += SUCCHtv)
bady
CND
END
END

K| - 7 LAeril 1999



SECTION 8 - I10R4303

D

In the FOR-DOWNTO formy the control-variable is tested to determine
whetner it is yreater than or 2gual to the finel value. If it ds,
the statement is executedsy tne control-veriaole is decrementes by
1y enao the cycle is reocated. That disy the FOR statement:

FGR v = el LCOWKRTD €2 DU bnoay

is equivatlent to:

BEGIN
templ 1= el
temp2 = e23
IF templ >z templ Titlh
BEGIN
v := termpgls
body s
WHILE v <> toempe DO
SEGIN
Vv = PRED(V)
vody
£nND
END
END

v

’13 txamples of FCR statements:

FOR I := 2 TO &3 3
IF ALLIJ > X T4fm MAX = AL1]

FOR C <= KED TC 8LJEC L2 LWRITELNO)

FOR J = K DCWNTO 1 DO SUM I= SUM + J

Concitional Statererts

A conaiticnal staterent selects one of o nunmber of alternate
courses of uactivn tasec upen the evaeluation of 4 certain conditicne.
There are two types of conditional statements -- IF and CLST.

IF_statement: Tre form ot an IF staterent can ve cither:

IF Soolean-expression TppN statement-1

1F 3o0olean-expression 1474 statement-1
CLSE stoterent-2

where staternent-1 arg staoterent=2 may be any statementsy including a
’ compounu stotcement.
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when the IF-THEN form is useds stutoment-1 is oxecuted only if the

Boolecan-expression s truce OGtherwises statement-1 ¥s byncssed and

the next sequential stetemcnt 1s exccuted.

The IF-THEN-ELSE form allows the selection of one of two stutetents
depending upon the valuc of the 3oolean-expressione It the
Boolean-expression is trues staoterent-1 is executed and statement-2
is bypasscd. If the Boolean-expression is falses statement=-1 is
bypassed and ststement-2 is executes,

After tne execution of the IF statementy control is passed to the
next sequential stutement. However, if the cxecuted statement-1 or
statement-2 contains a G371 statementy then control is transferred
according to tne rutes tor the GGTO statenente

Examples:

IF A > B THEN WwHRITZLNC(Y A IS GREATER THAN Be?)

IF x < 105
THC z = x + y ElotE 2 1= 1.5 {There must never be a
semicolon before ELSE s
vecause FLSE is not d

st xtement but part of ones}

An IF statement is saiz to o0¢ nested ~henever it appears  as
statement-1 or staterent-2 or as opert of statement-1 or
statement-2. In these casesy uny CLSE encountered must be paired
with the imrediately _orececin~ IF wnich has not been alreacy poired

with an ©LSE. The nunter ¢f ELSYs in & nestea TF structure need
not be the same as the rnumbter of 1Fs. txamnples:

IF X > J TdUyn
IF Y > 3 THE Y 1= Y + 1 FLST X 2= £ + 1

IF A < C THEN
IF C < b ThEx X 2= 1 ELSF

IF A < C THEN
1F 8 ¢ 3 THEN » 1= 2 ELSE x 1= 3
FLSE
IT A < J THEM
IF £ ¢ C THi™N X I= 4 SLSE A 1= §
ELSC A ¢= 6
TLSE x 1= 7

4 - 9 Aor il
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CASE Statement: A CASE statement s used tc select one
statements for cxecution cdepenaina unon the value cf an
The general form of a CAST statement is:

CASE expression CF
‘case-constant-List-1 : statement-1;

case-constant-List-n ! statercent-n
{3 OTHERLIST statecment]

of a set of
expressione.

The expression is a caesce sclector ang cen w2 of  any scalar tyoey
except REAL. FEoch case-gonstant-list contiins one or more distinct
constants of the same type as the ccse selector. Tfach of these
constants indicates one of the values of the <case sclector for

which the associ.tea stetement dis to ve  executeds

Multiple

constants in d List are sepdrated by COrmmase The

case-constant-list clauscs may e Wwritten in any ordere.

Fach statement controllea oy a CASC statement may be any statement,

including a compouncd statement.
Exarmple 1:

VAR
CPERATOR ¢ (FLUSsMIVUSSTINMES),
BEGIN

CASE OPLRATCR OF

PLUS @ N2 A+ Y3
MINUS: ) G o= Y
TIMES: X += X = Y
END s
Do
Example 2:
TYPe
CAYS = (SUN " DNa T UL swWElDATHURGFRIZSATY S enn
VAR
TOUAY ¢ TOMNORR WYL STek LAY 2 DAYS S e
BEGIN

REV. 3 d - 138
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FCR TCDAY = SLN [Io SAT 20
BEGIN
CASLC TODAY OF
SUnN T 0ESIN YESTERDAY =
SAT © BESIN YESTTRPAY ==
MONSTUE 9 dED « THURWFR ]
SEGLN
YESTERDLY = PREDOTCOALY) S
TUNORROW = SJUCCCTa3i YD
LiNDS
END S {CASZ statement)
WRITELNY (*TODAYYy CORCCTODAY)e *TOMORRINTy JDRO(TOMORROW)
*YESTERDAY®y QRD(YESTERDAYI DS
ENDS  {FCF statementl

TUMORROW

5 $= MON EnNDS
y TOMORROW (=

SUN ENDs

-

ENU-
Example 3:

VAR
DAYS © SUN.+SATS e
5 BEGIN
~; _

L

CASE JAYS CF
SUNe SAT ¢ 3 {Since there is no wectizcn requires for
SUh and SAly the s/ ace betfore the
semicoton 1s an ewsty statement
orcducing no action.d
MOde wEDY FRI ¢ stateorent-13%
TUEs THUR : staotceoment-2
£eNDs

L 2

ENDe

when the CASE statemert is cxecutede the case selector must have
one of the indicateu valuess otherwiscsy the effect of the CASE
statement 1s undefined.

Howevers in situations where there 1s a laraoae aroup of values for

whicn one associatcu stautement is tu be cxecutecs it soulac be

impractical to List them alt exolicitiye. In that cesey OTHEXRWISE

may oe used to repliace these velues anc the statement following

JTHERWISE ~ill rte exccutec 1f no other statement in the
F = case-constant-tList claiuse is seclectede.

The OTHCRWISE clause sption is a Prime cxtension to stundard
Pascala. This clausey if cresents must irrmediately precede the

5 - 11 April 19390



SECTION 8
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keyword ENRD which terminates
Prime kecyword. Exanole:

VAR
l : 1..20: tc o 0
BEGIN
CASE I OF
1420 ¢ stiatenent-13
4 I stotenent=<s
54799 © statenent-4s
J9l1el7 : stutewncni-4;
CTHCRWISE statement-2
ENDS
ENDe

In standard Puscal the funclion

IF statement in the form:
THEN
CASE expression (F

L4

-

tne

TCR4302

CAGF

of

staoterent.

OTHFRWISE is

) the OTHERWISE clause can be
achieved by the conbinaticn of the standard CASE statement and

IF expression 1M [set of case constants]

The previous example of tne J3THFRWIST clruse

standard Pasccal as:

VAR
T 2 1eecis

IF 1T T [1ed949neTeelielT792C2

THE R
CASE 1 CF
1422 2
L
’ 597“—' .
391117 2
tho

ELSE stoitement-4u

REVe 2

stotenent~13%
staterment =23
staterent=-3;
stutenent-4

.

may be

rewritton

an

in
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Mote

The CASE statement is aifferent fronm tre CASE clause in the
variant part ¢cf o record. The CASE lcuse s discussea in
Section 6.

Unconditional Stutement

G0T0_Statenment: A GOTO statement is an uncorditional stautercent which
transfers control to the stutement cdesisnoted by the Label without
testing or satisfyine any concition. Tre ferm of the G370 stetement

is:

5070 lavel

The Llebel is an unsigned integer up to & ¢inits Llongs it must be
declared in the Lepel ceclaration prior to its oppearance in the GOTO
statement. The desicnated statement must o prefixed with thte Label

followece by a colon.

There are som¢ restirictions on the use ot & G070 statement. A GOTO
statement can be useced tce transfer control within a blocke or from an
inner block to an outer nlock; it cennot be uscd to transfer control
from an outer tlock to an inner bLlocke. In particutarsy a GCTO statement
can pe used to transfer control out of & subproaram (procedure or
function)es but not into onc.

Example 132

*

LABEL 103 {DATLY oo
PROCELUKE P15

LABEL 209 3035 eeo

2EGIN oo

20 IF sl TrPEN CBTS Jus

IF o7 TeIX G170 10

EADS {1}
BEGIN {DATLY ...
120 s9; {a "L 016 20" cr "LTN 3T G5 not

reraitted ir LATAL)D

- 13 Acrritl 1580
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Exarple 22
{This is an dnvalid exatpledsd

PRGGRAM MAINS «oe
PROCEDURE F35 +e.

BEGIN eae

5 ¢ sl

EnxDy {71 procedure 7l
BEGIN e¢ee

GOTG 53 {Transferrine control te an inner hlock

. is not permitted.)

END.e {Gf program ¥MaIn}

>

iol

[ [

In generals GUTO statements make a program alcorithm hard to
understand or follow ond their use should be minimized.,
Therefocrey a  SCT0 statcment shoula be used only when it cannot
be easily rcolaced by other available Fascal statement(s)s such
as compouncy recetitives conditionals or WwITH statements.

WITH STATEMENT

A particular component of a recorc is normelly accessed by using both
the noame ot the record varictle and the name of the component (a field
identifier)s separated uy a nerica. (See Section ce)

Howevers if a recorc component must be accuessed many times in o section
of a proaram unity the WITH sltlatement car simplify this access Dby
indicating the recorc variavle name only once.

The form of & wlITH staotcment is:

I

4 recorug-variasle-1 Lerccora-varioble=2Jeee
o

T
DT staetenment

This torm is equivalent to:
ol

recoru-variaole-1 D2
I1IH record-variable-2 N Jesestatemnent

-

I8
L

The statement ray bte any statementy including o compounc statemente.

Within the statenents comconents of a record may be referrecd to only by

field icdentificrse Four exarrle,

REV. G o= 14
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WITH DATE DO
IF MONTH = 12 THEN
BEGIN
MONTH
YEAR =
END
ELSE MONTH = MONTH + 1

is equivalent tc:

IF DATE .MONT4 = 12 THEL
) BEGIN
DATESMOILTH t= 1
DATC«YEAR Iz DATCSYEAR + 1
END
ELSE CATEWLHMORTH = CATE M0 TH + 1

3 ~ 1

STATEMENTS

April 19170
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SECTION ©

FROCEDURES AND FUNCTIONS

In addition to the Tain precgratsy a Pascal ovrogram may contain a number
of procedures enc functions that ¢can be collectively called
subprograms. In +trime Pascals a sutoroxrar nas the foltlowing features:

0 A suiLprogrem can be at most 54K worcss (122 pgytes) in size.

0 A suuLprougram can be scparatec from the wain orograme or embedded
within tne s2in groyram or anothecr surproaram.

0o An indepencently written subprocarcr can ne in any Prime
supportec¢ languace. I{ the subproczram is declered in a Pascal
crojram using the £xTERN attributes then the subprogyram can be
referencedg from any point within the tascol programe

o Before it is fully cwefineds & subproaram can be referenced by
other supprograms wWwithin the same Pascal programe Howevers the
referencea subprogram must have been declareg using the FORWARD
attr‘“bute.

o0 Recursive call is allowed; that jss a subprcgram can call
itself.
PROCEDURES

A procecdure is an indepencent progruem unit that gerforms a set of
operations. A procedurc must ve ageclared in a precedure declaration, a
forward prccedurc weclceretion. or an ecxlernal nrocedure declarationy
vefore the procedurc can poe invoked by ¢ procedure statement.

Procedure declaraticns arre aiscusscd below. Ferward oand  external
procedure Jeclaratiuns are ciscussea later in this sectione.

The external gprocecure declaration is o« Frime extension-to standard

Pascale

Procecure Pecltaraotions

-~

A procecdure ccclaration defines a procedures and associates it with an
identifiere allewin. the procedure to bLe activated by a procedure
statement.

The form ot a urccecure declaeration is:

PROCEDSUNEL dicentitier ((formal-parancter-List)ls block;

9 - 1 Acril 1990
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The keyword fR3CLud”E 20 iny 3 procedure declaratione It is  followed
by an dcentifier whicn narce the nrocecurs anc a List of fgentifiers,
if aenys callec formcl sarameterse This lists enclosed in parentneses,
specifices the noere of cacn formal oargreter followeu by its

type-identifier. Porancters are agiscussed Uster in this sectione.

Except in ferwarg or  exterval declarotionss the procedure heading

(describec obove) is inmeciately followed bty the full acefinition of the
proceaurey called the grocedure tlocke.

A procecure plock nas the scome rencral form s a nrocreme. It may
contain declarations for Levelsy constantse typess variablesy
proceduress anc furcticns ona & sequence of executable statements
surrounded oy a LELIN ard L0 oair. ‘Yosevers it ends with o semicolon

instcad of a perioc.

A proceaqurc never returns zn explicit veolue. The name of o procedure
must not re assi.neu a velor and nust pe used only for Joentification
purposcss Thercfore, 1t is not allosecd to specify a data tyre for a
proceagure itselfe.

ALl Jgentifiers specified in  the valure formal-parameter-List of
procedurc declareticn £ end all ifuentifiers and labels declared in the
block of A are locul to A« The scooe of tnese icentifiers and Llabels
is limitec toc A arna to all procedurcs and/cr functions cgeclared within
Ae These icentifiers ard latels arce sigriticant (or known) only inside
their scopee. (Concepts aiscusscc here apply to tunction cdeclarations
as wella)
hote

Icgentifiers unc Lleduls ceclared in the mein ctrojram are olooals

they arec sionificant trrouchout the entire precarame FHowevery

if some of thnese identifiers anu latels belona to a particular

proceagure (or furiction) but rot to the prooram as a wroley

reaeclsre tner within that oreccedure (or functionde

Invokinz Prucedurces

inz P dure
A procecure staetrranty hich 15 & procecure cally invokes tor calls) a
procedure. A proccsure stitement has the form:

proceaure~icentiticr ((cctunl-puraometer-1 [yactual-parameter-2Jee.)d

The procecure-identifier is the narme ot the called procecures Whken the
calleu grocedure  has onc  ar more tormel gporameters cefined in its
neadiny the (rucecdure staterent must contoin tne corresgonsing  actual

parameter{(s) aloni witn the procedure-identifier.

REV. Q © -
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Example 1:

L

PROCEGURE dndetaseesbF5INeaeENDS
PROCEDURE sortiecee3EGIVaeeThDy
PROCEDURE ocutdntaseesdIGINeesl WD}
{Main progranm cegins hercal
BEGIN

indatas

sort s

outduta
ENDo

Example 2:

PROGRAM CURVE(ILPUTCUTFUT) S
VAR XeY: RZALS
I: INTEGERS

PROCEDURE PLOT(As3: REALS JU INTEGER)S {Ae8 and J are formal

- . parareters.)
F"!
/7 .

BEGIN«« «ENDS
PROCEDURE FLDPLOTS

BEGINseosENDS
{Main precgrem teains heredd

BEGIN
X = 0403
Y 1= 10 + STiu(x)3]
RCADLACT) S
I ¢= 1 + 23
PLOTC(Xy Yo 13 {asy Y enu 1 are actual paramelers.l

ENDPLOTS

.

Er\D.

Ca
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Standara_Proecegures

A stancard procedurcs denoteae vy a prevefired identifiery is a built-in
procedure suppliec oy the Fascal lunsuage.

Prime Pascal supgports the follawine stuncard procedures:

0 File hHandline Frocedures: S:STTe Gl T REaR1Tc FUTy READS
READLNe Wh1TFy and wr1TILYN (7pe Section 104)

o I/92 Auxiliary frccecures: PAGE arg CLOSI (See Section 10.)

0 Dynamic Allocetion Frocedures: “E4d and DISPrSE (Sce Section 6e)

The CL7St Jrocenure ic 4 Trire extension tc
standarc t escelo

Prive P2scal cous nat yet sucnort stondard transfier
procecures -- PACK anc UYWFACK.

PARAMETERS

Parameters allcow intornation to be passed between the calliiny program
units ang tre callec orogren unitse There are two kinds of parameters
-= actual and formal.

Actual Parareters

An actual peraretoer, apsvariny Iin  «a procedure statement or function
designatory is o varieble whose value is teo be passed to the formal
paraneter in the correstondiny position in the catled procedure or
function heaain.. “he actuel tarancters must auree in orders number
ana dato type tutl not necessarily in names with the formal paremeters.

forral Fararecters

Fornal naruameters arc catine in thre ferrmal=pargmaoter-List  of a
prccedure or furnctiocn hecain.e This List soccities the crdere nunber
ana data type of tre correspencine cctual carameters.

The general for- ot ¢ ferm:l-pirereter-List is:

(fcentitier-list: type=-Tcentidiier [ 1:entifier-Ligt:
tysze~izentifierleea)

The identifier-List coatains one or more 1dentifiers (separated by
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commas) of the same type cenotec vy the type-identitier. Identifiers

specify the names of the variacles uses in tne crccedure or  functione.

In standard Pascals there ure fcur kinas of formal parameters -- value,
variables procedures anrd function. Prire Pescal only surports value
paramcters and varicble oaremeters.

Value Pargaeters: 1f on dcentifier-List i1 o forral=parameter-List s

not preceued Ly tne  reyaworoe VAL, then its cecnmponernts are valvue
parameterse.

A velue parometer cenotes o distincia loc. L viriable i the called
procecure or functione. The  corresponain.g actual paraveter is  an
expression whese volue rust oe assi nment-competicls with the type of
the value f[parameter. «hcre the suobprocram is calleds the current value
of the actuol rarcneter (expression) is ocssiuned to the variables The
subprogram may then assion other values to this variucte. Howevers the
values ossicgned in the suvoeroaram Jdo not chunae the value o1 the actual
parameter in  the calline ovrograr unit. Therefores when the values of
actual perameters need to oe protecteds use vaelue parometerse Value
paremeters can be regarded as pass-cy-vilue parameterss Cxamplel

PROGRAM PARAMETERS;S
VAR A+B ¢ ILTEOGIRS
PROCEDURE VALUL_FAR(Is J I INTLGECR)S

BEGIN
I := 1+ 17 {1 = 2}
J 1T J o+ 25 {J = 3}

ENDS  {Froceoure VALUL_PARYD
BEGIN

A =153 0 = 1

VALUE _PAR(AsR)

WRITELNCAyE) s {A=1,4 (=11
THD .

a formal-parameter-Llist
"ponents are variable

is Lrecedec vy tne KCYHorce Vaiiy trner ity
parameterse.

Variaoble Porameters: 1§ an dcentifier-Lict in
ce

A variable oarumeter denolics the ¢corresgonein actual caraneter during
the entire cctiveticn 2t toe  oroccadure  or functione. Any ovneration
involving the vuristle paramcter is pertorred irmmeiiatety on tnhe actual
parometers that 15 ¢han.cs to the vuriaole ovarameter Wwitl cause
corresiuncing chan (s toe the wctual purarceior. A variavle parameter
can he re;arded as a4 desu~ny-reference parasneter and tts correspeondina
actual parometer care 0nly e a variasole. Tre wvariable parameter and
the dctual paraureter Tustl e of the sane ty,e. Exomplel

“ 5 April 1980
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PROGRAM PARAMETFRSS

VAR A+B ¢ INTEGERS

PROZEDURE BAR(VAR 1 ¢ INTEZZRS J I INTFGER)S

{T is o variable parameter:
is

J ez value parameter.)

BEGIN

I = 1 + 53 {I = 72

J iz J + 35 {J = 4}
ENDs {ircceoure LCARY

BTLGIN

A = 13
B := 13

BARCAYy 3)5
RITELN Ay FY (A = 75 7 = 1}
END.

Dc not pass a constant to a variable parametery or a compile
time error w~ill o0e cecneratecde. The foltlowing c¢xample is
invalia:®

PRKOGRAM MAINS s

PROCEDURE FLO(VAR ¥ I INTEGER)V e
BEGI'J e e [NJD;

BECIN
FLOC12)3

-

END .

D2 et = e e oy e o e e e e e e

Prime Pascal corpiler car produce two ty;ecs of objecet codes Ordinary

code can address onuy «ithin scamentl . Noundary-spanning code {is
capable of addressin, across the roundary hetween onc sejment and the
next .

whenever an array or record extends across a segrent boundarys all
refercnces to it must consist of boundary-spannint codey because those
portions of it in scgmente hi~her ttun the onc in which it becins are
inaccessible to oriracry cide.

ALl references in the srocram to any array or record tre compiler knows
to be Llonger tnan a sciment ~ill  cutcratically be compiled witn
coundary~-scanning (ode. 6 special actiovn s reaulred ot the user in
this cuse.

Howevery when an ArRKAY or  RECORYD  tyie forwmal parameter occurs in a

REVe 0O 2 - £
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subprograms the cormpiler has no way to rnow tne storace status of any
ARRAY or RECORD tyre actucl paramcter 1hat will become assccicted with
it when the sutproaran is invoked. Thereforee the compiler cannot know
Ashether to compilc references to that formal purameter with ordinary or
bouncary-spannin: ccde. It is the usert's responsibility to inform the
compiler of the cerrect action in *his  cascy throuah use of the
-BlIG/notig conmniler option.

dhen a subrrosrem is compiles witnout =810 tnobi~r is the aefault)d,
ARRAY or RLCORDN tyrce formal parcmeter references «ithin it will be
compilea with cruinery coces the correspondinae ARRAY or RECUOURD  type
actual purameter must then te containec #ithin one seament.

when a subprouram is compilec #ith -8IGs all references it makes to any
ARRAY cr RECULRD tyoe fosrmal parameter will  se compiled with
poundary-spannini codces the corresvconding ARRAY or RECYRD type actual
parameter macy then span a seament boundary, thouyh it need not do so0.

An ARRAY c¢r RECZRD tyre foramal oaranecter reference compiled with
poundary-spanning cooge «ill execute correctly for any ARRAY ‘or RECORD
typce actual parareters wnether it sigans a segment boundary or note:
Howevers boundary-spanning ccde executes more slowly than ordinary code
_becaeuse it performs more cocmplex aaaress calculations The -BIG option
should therefore not ve¢e uscoe unnecessarily.

FUNCTIOKS

A function is an incependent oroqgran urit «hich accepts one or more
input velues to corocuce o sinatle outnut value. A function must be
declared in a function ceclaerations a forwerd function ceclaratiosne or
an cxternal function seclarations nefore the function can be invoked by
the eveluation of ¢ function cesinnator.

Function declizraticns are ciscussec Loelowe Forearo ond external
function ageclueraticns ure ciscussecd Later in this scction.

The external furnction declaeration is g Prime extension to standard

Pascale.

Function Declaratichs

A function declaration ogetines o function which computes @ value of a
scalar type or o pointer tyre. The function dectaration is similor to
a procecuure decioration with the followiny exceptions:

0 The keyword FUNITIGN is used instead of FROCEDUFEZ.

0 A ceta type for the tunction itself iy sfecifiea in its headino
since a tunctica alweys returns o vaulue.

I -

~d
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0 The resutt value is essiuneac to the tunciion name itselft within

the ossociated olock.

The general form of & function declaration is:

i identitier ([(formal-parareter-List)]J:
ult-tyce-identiticrl; blocks

——— e ———— . - —— e —

(Data types are explained in Section 6.)

The result-type-identifier cenctes either o scatar or @ pointer type.

Example 1:

FUSCTIOL sagrtix o ILALY .2 REALS
{This function cormcuies the square rool of XN (X>0) using Newton'®s
methcao.?
VAR CLL e NEW T REALS
BEGIN
NEW 1= X3
REPEAT
OLD += LW
NEw o= (SLL + X/0LD) » 0
UNTIL ABSWKE s = 0OLD) < LPS
sart = Nfa
ENDs  {functicn Sart)

55
*

NEWS {EFS being a global constant)}

Example 2:

FUNCTION MAX(A ¢ VECTGORSY N @ INDEXTYFE) © REALS
{This function fincds the Larzest value in Ae which is declared
A ARRAYLINDSEXTYIFED) CF REAL and where
INDEXTYFE = 1..L1MITY
VAR
LARGCSTSOFAR ¢ RIA
FENCE I INDEXTYFZ
3EG1IN

-e T
—
'Yy

LARGESTSuUFAR = A[L13:
{Cstavlishes LARSESTOLIFAR = mMaxcall )
FOR FENCE 2= 2 T3 N IC
cESIN
IF LARGESTSZ2®saR < al |3
TN ARGESTSCFLER 1= af13
{Re-estaolishis~ LARGESTSOFAR = MAY(AL Ll JeeaaotLFENCED]

Enbs
{S0o nowWw LARGLSTSLSGFAR = MAX(ALL Jyaees ADNI) Y
MAX = LARCESTISLFAR
ENDY {(Tunction "AXx}

REVe O g - d
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Invekine Functiers

The evaluation of ¢ function Jdesignator invokes a function. A function
cesignagtor is & comronent of anN exoressions thet isy it coen only
appear ¢cn the right=-hend sice 7f an assianrent statemente & function
gesignator has the torm:

function-identifier Liactual-paremetler-3 Te actuzt-tarameter-23.e..31

The functicrn-jaentificr is the name of tre colleas functione wien the

calleag function has one ar more formal parameters definec in its
headings the functicn wesi-riatar must conizin lhe corresponding actual
parameter(s) alon- witn the tunction-icentifier. An  actual-parameter

can oe an cxpression cr a variabte. Example:

-
A

INTEGERY 0 INTEGFRS

A

VAR JsK ¢ IwTLLE
FUNCTIuN CULECCL

acGIn

Cuef = ] » Sax(¢1y-.

tNDs {Functicon CJubCl
BEGIN

RCACLKCJ) 5

K = CUBE(J)? {Function CUBE is invoked here,.}

L stangdard functicny cenoted by a precafined identitiers is & built-in
function supplicd vy tre tescal Llanvueie. The available standarc
functions are Listec wad explaineo in Secticn 11,

FORWARO PROCEDURES ANC FUNCTIONS

Pascal permits suwprcarams tc¢  call each ¢ther within the sare Fascal
programe. Subprouram A may call suoprocroer &t Defore B is fully defined
if 2 has clreazdy been declared usinay the forwsara cdeclaration.

LA forward declaoration 1is ceclared like other subprogrum declarationss
except that the subrcrogram clock is rertaccea by the word FORWARD. This
blocky tea by the keyword #RUOCPDURE or FUNCTION and 4ts  wssnciated
SUDPro3rem names appears later in the proorans Exanple:

FUNCTION GCOCNe ¢ INTLOSFR) JHRTEGERS FOKWERDS

PROCEDURE LOWTORMUAVAR e o INTIGER)S
VAR

S| - 9 April 1emC
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CD * INTIGERS

BEGIN
CD = GCL(NsD[Ds {This stctement nececs the forward declaration.l
N = N DIV CDs
D := D DIV CO

ENDs {Procedure LOJTERI)
FUNCTION GCD;S Nocte the apbreviatec hesdingd
{Full uvecl<raticn 2t 5C7 cezins here.d
VAR
kK ¢ INTEGERS
BEGIN
REFPEAT
R = ¥ 1290 i3
IF R <> ¢ THEw
BEGIN
N
T I
UtnTIL R
6€D = n
ENDy {Functicn €CH}

= Y

EXTERNAL PROUCEDURES AND FUNCTIONS

Prime Pzscal allows a program to call externals separately compiled
subproqrams atter they huve Dpeen accleorea using the external
declarations within the proasran.

External Decclaratiorns

An external procecure or function declar.tion is similar to a forward
procedure or function declaration with the ~ord FORWARD replaced by
EXTCRNe The soay (black) of an external cubprocram cdoes not appear in
the procram. It witl ne laucated and included automatically when the
praoagram is loavec. txample:

PROCRAM CIRCCINFUT$LUTHFUT) S

PROCEDURE FLOTUOCY9Y I wt ALY IPLN ¢ INTIZCER) S OXTERNS
{The main jrourur starts here.}

BEGIN

PLOT(XyYy322s

PLOT(XsYs2)3

REV. 0 T -
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-

ENDe

Subproarams Written in Pascal

———— — e ke e o o it S S e i e

When an external sutcrogrem s writter in Pascals scparate compilation
of the subprogram can oe achieved by including the {($E+) or (+«3F+2)
compiler switen at  the beiyinning of the mocule (text that ds input to
the compiler). The oresence of this compiler switch causes the
followina to take place!

ALL proceccoures ana functions oeclerced at the program Llevel

0
(outcrmost Level)d beceme aglobally cvefinea entry points that can
be refercnced by other Pascal prougrams <hich have declared them
usinc the EXTERN attributce. :

o AlLL variablesy constantsy, and types declared at the progranm
level (outermnost level) arc considered external “variables.
constanty anu type ocefinitions (as in  the PL/T external
attribute) and are available to wll ©procedures or functions
loaded with the moaulcee.

o The norruoltly required prosran "GCGIN ENDe™ onafir 4s no Llonger
requirede.

Nute
SEG Limits the Llenoth of external neres to & characterse
Theretore, all externol constants typeo variablc.
procecdurey and function names should be at most &
charscters in lenathe.
Compiler switches are discussed in cetail in Section 2.

Example:

{$E£+ Enchle external compilation)

CONST

MAYXRANGE {Gloval constant cetinition}

(K]
wn
L
-

TYPL
STRINGIG = ASRAYIle«a1C 13 OF CHARS
{3tobal variable detinition}
VAR

GLIBALS :© RECURD {Ciltobal variable definition}
GATA @ ATFAYU leoMAXRANGE ] OF REALS
GOREDATA : CliAk

CNOS

3 - 11 April 1$30
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~

PROCEDURE MODULL_1(VAR Fls F2: INTFGER)S
VAR
S1 ¢ STRING1CS {vaR defined using ylobal typel

BEGIM
S101] = GLCUBALS«MLREDATAS {<local> = <global>)

tNDs  {Enc ot MCOULLE_1Y

PROCEDURE MODULE_Z(VAR Fl, F2, P3: REAL);
.
Caution

Do not cefine a prosren uws externals or an  Lccess violation
will result at run-time, ihe followin: examgle is invaelia:

{3042
PROGRAM FOQUINMPUTy CcUTPUT)

*

~ '

Subprogrens_Writter in_Cther_Lanaugues

——— - —————— i T i e - S —

Subprograms declarco in external procedure or function declarations
can be written in any Prime bhigh-lecvel lanauane or Prime Macro

Assembly languace with certoin restrictions:

o0 There must e no conflict cf data tyones for variables teing
passcd as paraneters. For exanalesy a FIXED BINARY(15) in
PL/1 should e declorcd os INTEGER in Pascal.

o0 Mocules compilea in either 84V cr 331 moce cannot reference
or be referenced by moaules comnilev in any R moce. Modules
in 64V or 3?21 reay refercnce cach other if they are otherwise
compatitle.

Prime suppliec several Libraries of uoplication-level subroutines
and PRIMUS opercatin, syste suvroutines. Tnese suaroutines car  be
declarea in external proucecure or tunction ceclarations ot 3 Poscal
procrams then referenced ftrom cny point witnin the program. when &
f‘ suproutine trom sucr. a Licrury has been reterencedy the commanu:

LI library-rame

REV- 0 G = 1
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STCTION 10

INPUT ANG GUTPUT

Input/Cutput is pertormed 1in Pascal by the proper combined use of two
Boolean functions YCF anc LOLANs eicht file handline procecures RESETy
GETy REWRITEs PUTsy PIZiDy PEAJLNy WRITH 2310 SRITELMNe and two wuxiliary
proceocoures PAGE ard CLISE.,

Througnout this secctiony tile :nd file-1 useqd in the parameter List of

each furncticen o¢r (rocedure «re the file wvariablese. when the file
variables are the predetincag file varichleae  T4L,PUT and CUTPUTs they
proviae I/0 to and frcm the userts terminat.,

EO0F FUNCTION

The EOF function tests for uan encd-of-tile condition of an inout filee.
The fora of L3I 1s:

EOF(file)

This function is true if the puffer variable file”™ has moveu beyond the

end of the tfilee. (T fecr variable is ailscussec in Section 64)
Otherwise it is false. Tne parameter file 9s of a FILE typee If file
is omittecs £UF is upplied to the stancard textfile TIMPUT. That 1isy

EOF is equivalent to CIFCINPUT).

RESET PROCECURE

ALL dinput files except IhHFUT must be reset bty usine the RESFT procedure
oefore reacin .

A RESET procecdure nas the tormrl
RESCT(file-1y Tilce-u)

where the tirct naragrnoeter tile-1 LS 12 rascal tile variable anc the

secand garareter file-2 dencotes the name ot an actual file to be opened
for inpute. The narme caen b cither a filenare it the actual file
resides in tne current VED or L ratnreme if the actual filce does not
resige in the current JFD. The secons paramcter tile-2  is a Frime

extension tc¢ stanaard PLscol.

RESET associatles fite=2 with file-ly resets the current tile position

of file-1 to dts ¢ dinaing onv1 ussins the value ot the first clement

of file-1 tc the ovufter wvaricule file-1%e FTOF(!file=-1) is falsey if
fite-1 4is not capty.

13 - 1 aApril 1980
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Once the association s estavlisheo by a cizll to the RESET procedures
the same file-2 is implicd in repeatec resetting of file-1 it the

second parameters in these FESET proccuures cere not specified.
Example 1:

BEGIN o o &
RESET(Xy SREALIAMES ) {Assume thet REMLNAME is the actuat
. input filernames It must be specified
. in the first coell of & RUSET
. orocedure.
RESET(X); {x is still aessocliated with the sase input file
. REALSAMT W)
RESET(Xy *REALNAMEZY) s A{RFALNAME §s closec and X is now
. associated with aonother input file
. REALNAMEZ2 D)

CLOSE(X) S e« o
tihDa

Exarple 2:

BEGIN o o @
RESCT(Fyley *GhACE>Fylel®);

RESCT(Fyles *GRACEDHFYLe1 ) {This call is cquivalent to
. REFSET(Fy Le) ol
*

R L J

CLOSE(Fyle)s

L
KESET(FYLL" 'GHI\CE>FYLFI°); e o o C "}SF(FY'\“’); s o o
E"q‘:}.

file=1 is ot & INILL tyoes *ile-2 mey bLe either a rathname-or filename

enclosed in a pair «f apostroohnes (as shown in the above exemples) or a
variable of & strin. ty,e.

I1f 8 pathname or fitlenare 1ds useca to denote tile-24 1t s snecified
only in the RESIT Lrocedurce

Example 1:

VAR
X < FILE JF CHAR S o .
BEGIN

RLSET(X! 'C';: [ * -

REVe O 1° - 7
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Example 2:

TYPE
IOREC = RECULR?
AT INTEGERS
B: ARRAY [leshT OF CHAR;S

-

C: (LZFTy RIGHT)
EADS
VAR
F: FILE GF ISKECyeeo
BEGIv

RESET (F’ '!’l‘);.'l

If a variaople is wuwsed to reoresent file-2y the wvariable ana  its
assocliatec strin. type 1tust first be c«eclareco 1in a veriable
geclaration:

identifier ¢ ARPAY [1..n> F ClHaAR3S

(e]

where jaentitier is the neve 21 the vardiavies 6 spveci*ies the Llength

of the array t(gaothnume or tilenameds tEtxamoled

A L ARRAY Lleead U5 Cridws
The pathname or filename must then ve enclosed in a pair of apostrophes
and assigned to the veriable in an assi-nment statement. Example:

A = *TEST*;

Once the assigsnment ds  dones file-2 can be specified either by the
variable name on the left~-hana side of the ussiynment operator or by
the pathname or filcname on the rioht-hanc side of the operatore.

Example:

VAR
INFILE ° FILE CF 1INTIZICCRS
A 2 ARREY [1..4]1 (F CHARS

BEGIN
A = STESTYS
RESET(INFILE, A); {This cull is equivelent to
. STSETCIWFILEe *TESTY) W}

GET PROCEULUFPE

After the R{SET rrvcecure «rins an?' resets an input files the GET
procedure reaas the next clement of tne filee.

1 - 3 Aoril 1980
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The form ot GLT is:
GET(file)

GET advances the current file position to the next elements assigns the
value of this element to the o»putfer wvariable file”™y and Leaves
EGF(file) falsc. It no next clement existse LOF(file) becomes true and
fite” is not defirece The oarureter file is of a FILD type.

REWRITE PRGCEDURE

ALY output files excest the standard textfile JUTPUT must ce ogened by
using the REWRITE frocecure vefore writing.

A REWRITE procecagure has the fornr:
REWRITE(file=-1 Lo tile-23)

The first parareter file-1 is a Fascal filce variaole of a FILE typee.

The optional second oserameter file-2 cencates the filename or pathname

——— e v —

of an actual tile to ve opened for output. T1f ftile=-2 is not specified
in the first call of o REWRITE proceduree a filename Texxxx will be
generated automatically for the output files where xxxx s a 4-diait
number. If {file-2 is s, ecifico, it mey be either & filename or
pathname enclosec in a pair of apostrophes or o variable ¢f @& string
type representin: the filename or gpathnonme. The se¢cond parameter

option is a Prime extension to standarc Pascal.

REWRITE associates tre sctual 2utput title with file-14 empties file-1l
completelyy sets LUF(tile-1) to trues ound dinitializes file-1 for
writing.

once the asssociation {s estublished by the RECWRITE procedurey the same
f1ile=2 or JTixaxx ¢ imvlied in reccotec rewriting of tilce-1 if the

second paraneters in these KTWRITL vrrocecurcs are not specitied.
Example 12

VAR QUTDATAI FILE CF AKRAY (leae7] OF CHAKY s
BeEGIN

REWRITE (SUTUAETA) S {OUTCATA will e associoted with on output
. file TIxxxxe)

REMRITE (CUTSATAy YIDRGICIDEXAMPLT v) ¢ {Tixxxx is clocsed and

o GUTDAETA is row
. associated with
. another outprut file

REVe O 1 - [



REWRITE

(CUT2ATA)

END .
Example 2
VAR

OUTFILE:
Al

TEXTS

®
*

BEGIN

RCWRITE (OUTH ILE,

PUT PRCCEDURE

After the REWRITE

writes the output value

The form of PUT is:

PUT(file)

PUT appends anc
end of the file.

The use ot TUF
followiny example:

VAR INFILES
BEGIN
RESCTUOINFILE o
REWRITE(OQUTIFILE »
WHILE
BEGIN
QUTFILE" @
FUTC(UTE L
GETOInFILE
£eons
CLOSE ¢IMNFILE S
CLUSEL COLTY ILL,
ENDe

)
)

ARRAY [1..123 OF CiHANR;S

*CRACLDSAIPLE

nroceoure npens an output

writecs
COF (file)

REST

SuTriltLo:

NCT ECFCINF

{Thn~
ct

INR4 ]2 INFUT AND OUTPUT

TRAMPLE &)
3 {CUT2AaTA 15 still osscciated with the same
outoul file EXAPFLE &)

or filename of an
is 12-character lonnel}

{Thne nathnane
output tite

'
LYy {This call is
W OLJRITE (CUTFILE

cguivalent tn
*SRACEDSAMPLEY )Y L)

files the PUT procedure

into the file.

to the
typree.

bafter variable fite®
The file is of a FILE

the value of the
rerains truce

To GLTo REWJRITE  nd PUT 1s jllustratec in the

TEXTS

*INCATA®)S

YIUTDLATA)S
Ly 00

INFTILE™S

procecure i aiscussed ot the end

section.)

CLont
tnis

“J
1
o

Anril 1G85
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EOLN FUNCTION

The function TULN tests for an end-of-Line condition in  an  input
textfile. It nas the torw:

EOLNCTile)
This function s true §if the suffer veriable file”™y which is currently
a blanky corresponces to tne pesition ot a Line separator marking the
end of the current Line. The line separator can be one of twc ASCII

characters CR (carriage rcturr) or LF (lin¢ feedde L£OLN is applicd to
the stancard textfite I1MPUT it the parameter file is omitted.

READ PROCCILDUREL

The READ procedure reads ingcut data values #nd assiygns these valuesy by
positioney to the wveariubles in the READ parameter List. 1t nos the
form:

READ ([ filesd variable~1 [osvariable-2]ess)

The file must pe of tyoe TtXT (that 1se FILE OF CiAR)e the variables

can pe of type Criak {or a subranse ot tyre CHAR)s INTEGER (or a
sutrange of type INTEGIR)e or REAL.

when the variable is of type CrnAR (cr o satranze thereof)s the calll
READCfiles varisoele)
is equivalent to:
BEGIN
variaole 1= fite™;
GITUfiled
END

when the variatle is of ty.e T+TLCOER (ur a subwrunace thereof) or REALs
the call:

READ(files varicvole)
reads a scqguence of charccters that forme on integer or o real number
accordins: to the rules for NUMLRIC CCNSTANTS (see  Section 4) and
assigns the number to & vuriavle. Successive numbers are csepurated by
blanks ¢r ends of Llines.

A READ rrocedure muay have several jpara-eters. The call:

READ (files variaole=1eeeeyvariaplec-n)

REV. 0 1:' -
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is equivalent tc:

BEGIN
READ (files vertaole-1)3

READ (filcy veriatle-n)
END

The first parameter tile may bt~ omittec. it it is omitteds the RELD
procedure is appliec to tne standard textfite IHPUT.

READLN PRCCELDURL

The READLN procccure s  a variznt ot the wErD pricedures 1t has the
form:

READLNT «L fitejvouriavle-13M svariable-2]e.e) ]

READLN must only pne cooslicu to textfiles. 1f trte first parameter file
is omitteds the standard textfile [NPUT 9s ossunede.

READLN skips over characters until the c¢cnoc of the current line and

places the currcent file position ¢t the oe«inning ot the naext Linee.
Thus,y the call:

READLKN(Tile)
is equivalent to:
BEGIM
WHILE NOT EoLu(tile) "7 GET(tileds
GET(file)
EMD

REAULN may also reagc the inrutl 2atua volues into variables and then skip
to the dezinning ot the next Line. The caltl: :

RL_ADLN({i L(’v v‘_f‘iaol(‘-lo..- qut‘iabL(‘—r;)
is eguivalernt tco:
SEGIN
READCtiley variaoilr-leeessvariable-nos

FrAfGL it tile)
END

1?2 - 7 Anril 1989
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WRITE PROCEQURE

The WRITE procedure writes the values of the text and/or expressions
into the output textfilees !t nos the general form:

WRITECC filesd write-paraneter-1 {ewrite=norancter-2lees)

The file must be ot type TidT (tnot ise FILE OF  CHAR) . 11 file 13s

omittecds the WRITH aroccaure is gopliec tc the standaroc textfile
QUTPUTe It the WRITL procccure heos several carametersy the call:

WRITE{(filey write-oaraneter-lyeeeswrite-gorameter-n)
is equivalent to

BEGIN
WRITE (filey write-parameter-113;

WRITE (filey wnrite-poremoter-n)
END

write-porameters

A write-parameter is either a character string enclosed by a palr of
apostrophes or an cxaoression (represented by its variable name) with
optional field-width pararcter(s).

It the write-parcmeter is ¢ character string, it is written on the
output tile exactly as it acpearsy withcut the delimitinag apnstronhe
characters. For esample:

WRITE(*The **nlank characterte is significent in o character=strinu.?)
“will produce:

The *rtlank charcctert is sisnificant in a character-strina.

If the write-paremeter 3s aon expressions tre value of the expression is

written in the cutput fite. Tnis write-parameter tas the torm:
expression | total-width L: frac-cizttsl]

The expression may te of tyge 10TEGEHs KEALs ChARs or HOGLEAN. The

— s ———

total-midih anc frac-di_its are field-widtn paramncters; they may only

be of type 1LTEGER.

total-width is the total numoer of charzcter positions to be allocated

REVe © 13 - 8


http://lr.ilLzill-.llA

~

- IDR43JCE INPUT AND CUTPUT

for the vuolue of the exoressione. 1¢f it is omittede o default
field=-wicth will be assumed accordine to the type of the expressione.
The default ficld-«icths ere as follows:

Rata_Type Numcer _of Character Fositions

INTEGER 1z
REAL 22
CHAR 1
BOOLEA 13

—— e e e -

floatinao-point (or scientific) fornm:
do.-dodadddcs’ihcu
t-dicit

where cach d denotes & decimal diugit. If tre oefault ficld-wiath s
useds there should be 11 digits preceains the decimal pointe
Otherwises this number of digits should depend on the total-width
specificde For examplecy it R and S are real variables with vatues 0.l
and 1«3 respectivelys the WEITU prcocedure:

ARITC(Rs S:14)
will procuce the Tollowing:

bbbbbbbobbl1.00003060E-01 GYb1.5C00CCE+CS
{Default casel

where each b is o blank.

frac-dicitss if presents can only be apelica te an expression of type
REAL. It invukes fixed-point (or decimal) representation for a reatl
value and specifies the nutber of dinits followino the decimal pointe.
For exampley 1if R ana $ are real variables with values 1% and 112.123

respectivelys the «RITZ proceagure:
WRITE(R T2y Si1106:1)
will produce the folleoaing:
pboles? coprblileel
where ecch o is o blanx,
The previous examwples also sace that it the truce tield-wiath of the
expression is smaller thearn the aefault fielo-~icdth or the total-width

(if present)sy the unused charocter positions at the Lleft arc filled
with blankse.

19 - 9 Anrit 1949
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If the true ficld-wioth ds lar,ere Pascal will autamatically extend the
default fiecld-wiath or the total-width (if scecified) to @ sufficient
size. For examplcse 1f K s & yoolean voriovle with value FALSE and R is
a real variegble with vatue -2112.1205y the LPITI procedure:?

WRITE(S5:1,y RI321D)
will produce the fotlowin.:

FALSE ~l1lilze1¢
A positive real nusoer must rce written with at teast one precedina
blenks thisy NOWCVETry docs not apply to values of other types. For
examples T Ry Se ard T ure real variables with values 1455 +1.5y and
-1.% respectivelys 5 is a koolean veriable with value TRUEs and 1 is an
integer variable with valuce &y the «RITr procedure:

WRITE(RK 75y S2:T7:0s ToTode 3249 101D
will proaguce tne follecwin:

D1e30300 b1e523CJ30 =145000 TRUE 6
where b is a bluonk.
It the expression i1s of tyoe CHARs the coll:

MRITE(filese exoression)

is equivalent to:

BEGIN
{file”™ = exprossicns
PUT(file)

E1D

WRITELN PROCEDURE

The WRITELN proceuure is o varient of the WRITY proceuures It has the
form:

WRITELNI[([file|write~paraneter=-13lswrfte~narancter-2Ja..)1

For the description o3 write-paranetcrsa. sece the precedinag
Write-parameters scction.

—— e = Ll m

WRITELN must only oc¢ aoplice to textfiles. I1 the tirst parameter tile
is omittecsy the stanvarc textfile LUTPUT is assumecde.

JRITCLN writes the wvalues into the current Line of the outrut filtey
then senas o caorria.e return to the file. Thiuse the call:

REV.

b
<
'

1



e

1DR4 3L INPUl A4 0 QUTeUT

»RITELN(filesurite-Laroreteor-lsyscess~rite-parametleor-n)
is equivalent to:
BEGIN

WRITE(fileywrite-rarameter-lyseeswrite-parameter-n);
WRITELN(file)

END
If @ WRITELN procecdure is culled with o sinjie parameter file or no
parameters at ally WRITELN simply sends & carriaye return to the output

filee.

PAGE PROCEDURE
The form of the PACT nrocedure is:
PAGE(file)
The PAGE procedure cvenerates a skip to the top of a new paue pefore the
next Linc of the textfile file is written. If the single parameter
file is omitteds this orocedure is apnlied to the standard textfile
QUTPUT.
Example?
BEGIN
“RITELN(YFPage Test*);
WRITELNCYFace 1%)3
PAGES

WRITEIN('P G0 2Y)
END e

CLCSE PROCECURE

ALL files (excert the staondara textfiles INPUT and OUTPUT) must be
explicitly closec ucin> the CLCSE procedurc. GCtherwise they will
remoin open after the pronsram terminatces.

The torm of the CLUSE os2rocequre is:

CLOSE(Tile)

The CLOSE procedure is o Frime cxtension teo standard Puascal.

1 - 11 Aprril 10290
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-

Example:

VAR
Fyle: TEXT;

BEGIN
REWRITC(Fyley TFYLE®);
WRITCLN(Fylcy *A3C®);
WRITELN(Fyles 'CEFY):
CLCSE (Fyle)

END.

REV. 0 18 - 12
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SECTIUN 11

STANUARD FUNCTIOMS

A standard function, wcucnoted by o stancard identifiery is a built-in
function supplied ty the Puscal Llanauaze. There are four types of
standard furctions -- arithmeticy transfery ordinalsy and Boolean.

ARITHMETIC FUNCTILHS

ABS (x) Corputcs the absolute value of xe. The type of x must
be eitner INTTGER or REAL. The tyre of the resutt is
the same as tnat of xe.

SQR(x) Comput=s the scuarec ot xe. x ond the result must be of
the sane deta tyresy IRTEGFR or REAL.

For the following arithmetic functions, the tyre of x must De

either INTHFGER or REAL. The tyove of rosult is always REAL.

SIN(x) Computes the sine of x.

CO0S(x) Computes the cosinc of xe

EXP(x) Corputes the value ot the base of natural Logarithms
raised to the power xe Thic is exponential function
(¢ )e

LN(x) Corputces trhe natural locarithes of xe. x must be

creater than zero.

SART(x) Cormputes the non-nesgotive souare root of xe x must be
nena=-ne;ative. .

ARCTAN(x) Coroutes the osrincipal valucey in radians, cf the
arctangent ot x.

TRANSFLCR FUNCTIONS

TRUNC (x) x must he of type nwEERL. The result is of type
1ITEGZH . 1f X is prsitive then the result is the
createst intecer Lless thao or equal to  xs otherwise

it is tne Lleast integer greoter thon or equual to x.
Exomplex:

[V
—
[}
[

Acril 1980
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ORDINAL FUNCTIONS

REV.

ROUND (x)

ORD(x)

CHR(x)

SUCC(x)

PREOD(x)

0

ICR43C3

TRUNCUILT) yielus 3
TRIRC(=37) yvyielas -3

x rust be of tyse REAL. The resutt is ot type
INTEGZRS it is tne value x rounded. That is,s if x is
pcsitives ROUNDEXx) is ecuivalent to TRUNKC (x + Ge5)3
otherwise ROUNDIX) is cauivalent to TRUNC (x = 0.5).
Excmples:

REUND(3.T) yicolous ¢
RCUND(=347) yiclds -4
RIUND(L42) yielgs 2
ROUNDC(-3.2) yields =3

x 1s an arzument of any scalor type (except REAL).
The result 1s  an inteuger value which is the ordinal.
number of the argument xe. If there is no such wvaluey
an unpredictable result will occur. Examples:

ORD(*3#) = 263 {Use the RrSCII character set.l
CRO(plus) = ¢C {Assune:

ORf.(minus) = 1} VAR

CRL(times) = opecrator:i(plusyrinusytimes))

(A}

x nust hHe ot tvpe INTTCER. The result 1s a character
whese orcinal number ¢ x. [f ¢h is any value of type
CHiR and x is any value of type INTEGERy the following
are true:

CrFeorudcn)) = ¢n
URL(CHF(x)) = x

x is of ary scalar tyse (exceut REAL)., The result {is
a value =osc ordinal numbter s one greater than that
ct xe. if there is no sucth  valucs an  undreaictable
result Lt oCcCcur. ¥ ane the result must e ot the
same type. [f ¢k s «<ny charactere SUCC(ch) is
cguivalent to CHR(CKD(ch)Y+1).

x is of any scalar tyne (except REPMLIe  The result is
g value whose orainal nunmnber is one Lless than that of
X e 1t there is no such values an unpredictable result
will occure x and the result must be of the sanme
tyre. It ch is any characters PRLD(ch) is ecuivalent
to CHI(ORT(ch)=-1).
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BOOLEAN FUNCTIORS

ODD (x)

EOF(f)

EOLNCT)

I1DR43933 STANDARD FUNCTIONS

x must bpe of typc INTLEER. The result is true §f x is
occ unc false otherwise.

t is the file wvaeriable of an dnput file. This
function returns the value true {f an end-of-file
condition exists for f and false otherwisee. It

applies to the standarc texttile INPUT if the argument
t is omitted.

+ is the 1ile variable of an innut textfile. This
fur.ction returns the value true if the end of the
current Line is reachiec anc folse cother~ise. 1t

applies to the sterndaro texttile INPUT i1 f  1is
omitteda

i1 - 3 anril 1580
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APPENDLIX A

ERRAR MEISSAGES

TYPES OF PASCAL [RRLK ™MESSAGTS
This appencix containg the tollowine teo cuoteqgories of errors:
0o Comoile-tine error nessaces
o Run-time error mccsaces
Error messagses uappear aLthbeticaLLy Aitnin each categorye. MNost of

these error messaavs arc self-explanatcery, ctherwise they are c¢iven
additional explanations.

COMPILE-TIWE ERRTR MISSAGES

"3 not allowed betwecen THtN and CLSE parts

"z ysed Insteau ot "i=" in assiynment statement

"END® missing at enu of record detinition

Record definition tust lways be clesed with the keywerd ThDe

ZINCLUDE must te fecoloded by a4 ocuctew strinoe containing the filename to
poe copied

The syntax of LINCLUDL ie¢:

XINCLULE *tilenumetds

*INCLUDE staterients nested too aeep

SINCLUDE can cnly oe nestea 7 levels.

- i Adbril 13%R9)
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Arrazy incdices can only Le non-real scalar

Bad

Bad

g8ad

gad

Bada

Bad

Baa

Bad

Bad

Bad

Bad

REVe

Index-types of arrays can only ouve
enurerated typese.

constent

deta type in variyasle

function arcument type

function name

name in scalar type definitiocn

operand in expression

parameter nanme

orocedure name

program nare -- mrust net be a reserved

record fiela naurne

type detinition

3

0 A -

types

CHAR

nOrrc

INTECER subranges,

or



1DR4393
Bad variable name
sad variant'tag
Base type of sct must o2¢ of non-real scuolar tyoe
Comma usec insteac of semicolon

Constant subscript out of the oounos tor this array

14
i

e
\Q

Decimal point a numeric titeral must be followed by a d
Real numbers must pe of the form:
digit(s)ediaitis)

For examrple: use 2.0 or §.% rather than Y. or 9

Dont't repedt parameter List on forsard definitions

Only the keyworo PROCENURE or FUNCTICN with the name
procedure or function stoule immediately precede the
ot that prcceaure o2r tfunction.

DOWNTO or TO keyworce is missing

Duplicate definition af Label

Duplicate tug field in CASE statement

Field forratting exjressions nust be of tyose integer

ERROR MESSAGES

of the forword
bocy (oblock)

Arrit

1980
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<
s
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[ ]

Field List must be in sorentheses

File variable in READ or WFITE must be FILL OF CHAR

This i1s a Prirme restriction.

First operarag must ke ¢ fTile vouriable

FOR Lloop incex must ne aecclared as o lccal

The followin; examole is invalid:

PROCRAMA F X3 .
VAR TI¢ INTESERS
PROCEDURE PrO3
SLGIN
FOR 1 t= 1 T0 12 03 WRITLELM'CD)
FaDs  {of PRI}
BEGIN
END . {ot £}

Function assignment must occur ~itnin the scope of

Function declarec ferwarce is never detfined
The body (block) of the {forwara function
proaram.

Identifier must be weclareu as o pointer to use

it

lIdentifier

Identifier
(perhaps o

must be declarea us an  array tc
missir. ouocr.alor er 3¢t oxpressior.)

REV. ©

variable

the

Use

to this block

the function body

must appear in the

Arrow operator on

Tust be cveclureu aus o receord to use the dot operator on it

subscriotsy on it
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Identifiers carrot ne tecrger tnan 32 charactors

Improper synmbol

FRROKR YESSAGES

The follo~inag keywords must not be rretixed by any Llaebel: FROGKAM
and BE-IN (the one

LABELs COUNST TYPZ Viny FUNCTIO e PRUOCEDURE s
nart

that desiagnuatcecs the start of the executounie
block)e.

Incompatiole tyres in expression

Inconsistent types of opercnos in sct construction

¥
»

Index of FUR Lloop 7Tust be of non=-real scalur tyoe

Invalid character

The first charecter of an identifier Tust not

Invalid declarationy probaebly missing "LNDM

Invalid symbol

Label definea at &8 level other than 1t was declaered

The fellowinyg cxanole is invalig:
PROGRAM PA3
LABEL 1205 es s
PROCEDUFE PRU

BEGIN

16C : statement-=13
S0TC 1 1

TNDUS {of P

BESIN

be

at

of A Fronram

an underscare .

Anril 13289
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END.

Label definitions must ©be
defined in this block

Label not declurcd in o LARLL

Label that fias been

The followino examole is

PROGRAM TEST,
LABEL 1205
VAR 1 T [nN1:G6ER;5
LEciN
READ (1)
IF 1 = O THZ& G6CTU
WRITELN (1)
END .

Labels cannot ne creater then

Lon; integers are not ullowed

Lona intecers are act alloanea

Lower Limit of subirange

Max nestinj count uxceeced

only 64

N(II

Missing

unsigned

geclarcyg and

greater than upper

proceucures within

INR430

inteaers that are not

seclaration

referericea is never defincd

inval ic¢:

1699
as array indices
fielas in CASE statements

3s tan

Limit

oroccdurecs are allosed.

already



Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Missing

")"

")ym gt end ¢f sarameter

nan
n—un

"BEGIN" keyword
nGow

IR

WTHEN Y

IDR&3CS

List

"UNTIL" clause for REPZAT statement

"[ "

"]I’l

ERROR MESSAGES

April 1%8)3
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APPENDIX A-

Missing

Missing

Missing

Missing

Missing

Missing

Missing

Must be

Must be

Only RECURQ

IDR45GC3

colon befere tyre icdentifier in dectareation

dot at program encd

keyword "LAC"

Label

parameter for coll to uvredefinec function

-

»
]

qucte at erd of strinas literal

REPEFAT statement

a constant af scalar type other than reol

record in with statcrnent

tynes may avpear in tre wvariable List

statement .

Non-standarc

Not a valic ficlte name {for

If record Y

Prime externsion

this record type

anu the rccord variable ¥ ore declared as

TYPE Y = RECORD
fe 39 Al TUTTSEX
FND S
VAR X I Y5
then only ~.Ay *e?s anu £e45 are valic tielou nemes.
REV. C A - v

cf a WITH

follows:
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IDR4303 FRROR MESSAGES
Null strings are nct alloaca

Number.of Daram}tors to procedure or function must ve < 64

Operand to o READ stotement nust o of tyor THI5CURy REAL or ChHAW

Uperand to a WRITZ ctatement must be of tyve INTESERe BOOLEANy REAL,
CHAR or a string .

This is o Frime restriction.

¥
A

Operand tc NOT opcrutor must be Boolean
Operand to unary + or - must be of type recl or intecger
Operands arc'of incompatinle type {for this cuerater

PACKED types not su.ported

The keywora PACAFD wsecd in type ocfinitions does not hove any
effect. Huwevery uJdse ¢t PACKEDR s not audviseds anc will gererate a
severity 1 errcr (~sarnina) syt compilotion.

Pascal teature not imelrnentea
Percent character only allowec in LINCLUDE statements
PROCEDURE and FUNCTION pararteters not surpurted

Procedure contairs too many statements

- “ Arril 1930

I
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APPENDIX A- IDP43N3

Procedure declarcd forwaerc is never oetinec

The body (plock) of tne forward gfroceaure must aprcar in the
progran.

Reletional operateors only allowed on scalars and strinus

Required comma cheracter missin:

Return type for tunction cvcetinition must v~ a peinters scalar type or a
subrange

Second arvurent must vLe of strins tyuve

Source Lline goo lon o 1t must ve <€ 130 choeracters tong
Source skipyec until this point

Subrangec types do not match

Subscript type ooues not match declared tycce of index of array

The ordincls of ctements in a set must Lic in the ranje 0+.e233

The selector expression in a2 cuse staterent must be of scalar type
other than real

This ditem in a varisble cefinition Llist ivs alreaay definea 11 this
block

REV. 0 A - 1



= 1DR4303 FRROR MFSSAGES

This sympol is not o staterent starter

Too few arguments in & PRICEDURT or FUNCTIOLY call

Too many errcrs on this source Line

Too many parareters in a PROCEDURE or FUNZTION call

Type INTEGER is not allcowee as an array incex

ARRAY CINTEGEK] OF  opase-typs exceeds the caracity of this
implementation.

Type name recferencea in & forward way is never declarcd

Something was defined as a pointer te an uncdefined tyre anc that
type was never Llater defined.

Type of actual parareter acocs not match tyre of formal parameter

An actual parammeter ond its carresooncing vatlue parameter must be

cof corpatible tyncse £n actual osrancter and {ts corresponding
variable parametery on the other handgs must te of tne same tyre.

Typce of case label (oes net match tvpe of selector expression

Type of expression must pe =colean

Type of variable toe be assijned does not muoteh type of expression it is
to take as ¢ valuc

Undetinec syrmtol

Identifiers must te defineu before they a#rc usccCs

11 April 15890
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~:

Variable must be of
DISFOSE

>

~F

REVe C

IDR& 3D

W

tyope pointer to be usecd as an arsument to NEW or



- ICRA33Z
RUN-TIMt EFROR MESSLGES
A WRITF CANNGT BE FERFIRMELD T AN UnuPENLD FILE
FIELD WIDTH IS LESS THak 1 wedlCH 1S NCT ALLOWED
NO NUMEER FouUNDe CHECK INPUT LIST
REAL CONVERSION MCGT POSSICLL
UNABLE TO CLOSI THL FILE
UNABLE TO OPEN FILE
UNABLE TO OPEN FILLs CHICh THAT FILE EXISTS
UNéBLE TO READ FROY AN UNCOFENEJ FILE
UNABLE TO KEAD FRUM THE 3INVARY FILEs CHECK NDATA S12°€
UNABLE TO READ FRO» THI SIFECIFiEu FILEs CHECK CATA SIZt

UNALGLE TO REWILD FILC

This crror is usually cousedg by a Library probleme

UNABLE TO WRITF MOFL TrAlN 256 CHARACTERS TJ & TEXT FILE

>

ERROR ™

m™m
[ %]
wm

AGES

anpril 1280
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UNABLE

UNABLE

UNABLE

UNABLE

UNABLE

REVe 0

T0

T0

T0

10

T0

<RITE

WRITE

WRITE

WRITE

WRITE

T0

TO

T3

IDR4303

A FILE OFEN FOR INPUT

A FILE CPEN FOR READING

r

FILE THAT IS NOT QOFFN

THE BINARY FILEs CHECK VARIAELCL

THE FILEs CHECK DATA SIZE

13

SIZE



IDR43C3 DATA FORYATS

APPENOIX B

DATA FORMATS

OVERVIEW

The Pascal lan-uaae suoyorts the felle<int data tynes:

Scalar_lata_Jynes

INTEGER
REAL

CHAR
B00LEAN
Fnurerated
Subrange

ARRAY
RECORD
SET
FILE

Pointer DOoata Type

POINTLR
These data types arc cescrited in detail in Section 6. The following
shows how the aata ars internally rcgresentec in  storages and 3ives
some details ubout coch dute typee In the statistics for certuin data

typess “P" stancs for tre precision (the msximum nurber of stanificant
vinery dioits) snecitiecc ~pen on clemernt of this type is declarcd,

& - 1 April 1380
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INTEGER TYFrE DATA

IDR43C3

A 16-bit twcs-complement fixeo-point binary number.

Precision: 1 <= P <=1

[S))

Storaze_Reguirement: 1 <= P

Bit 1: Si-n
gits 2-16: Oi.its

IASLET

REV. 0O

L

15

A

1 wer:

>
v

PICTURE

HERE



- 1INR&302 DATA FORMATS

"i REAL TYFE DATA

Alicnment: worc

Storage Reguirement: 1 <= F <= 23 2 worns

Internat_Representation

Precision 1-25: Tw> wards

Bt 1% Si n
3its 2-24: Yantissa (Fraction)
Bits 25-32: Exponent

.
-

¥

TNSERT £ PICTURE HERL

A - 3 Aoril 1980



APPENDIX 8~ INR4303

CHAR TYFE DATA

ennth: 1 byte (poritys high order oitsy always on)

g

>

tignment: Oytec-ali,ncu

——

|

Storage Regquirement: 1 byte (3-bit)

Internal Representation

One character per byte (parity 33lways on)

- INSERT A PICTURE HIRE

-

REV. 0 3 - 4



- [o

BOOLEAN TYPL DATA
lenuth: 1 bit
Alignment: word

Storage Regquirement: 1 word

—— e =t e e e B e LD e L

A bit 1s stored in . harcwire oit.

R4373

NDATA FORMATS

() is true.

INSERT A PICTUKE HERE
note
it 1 on (1) is false and bLit 1 otf

representation is not coapatib
types out is corpatible with P

te with FIN
L/

and F77 Logical

This
data

Epril 198Q
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APPENDIX R- TDR430Z

ENUMERATED TYPL DATA

Fach ordinal numper of Lhe cnumerated type is a 16-bit twos-complement
fixed-point binary rumper. For tnec 1internal recresentation of an
ordinal numberes sec INTEGER TYPE DATA of this eppendixe (Grdinal
numbers of an enumeratec type vegcin at ¢ and increnent in a positive
manneres)

REVe U 3 - &



‘ d
L%

L0me sl LATA FORMYATS

SUBRANGE TYFE DaTA

Refer to the UOLLEANy CHAFe wna [ iUMESATEY TYPD DATA for the internal
representation ¢f ©0JLFAN. CrHaR, ancu enumeratecd subrange typesy
respectivelye.

An INTEGER surrance constant «con  be  ecither a 16- cr a 32-bit
twos-complesent fixce-point cincry numner.

Precision: 1 <= <= 1§
1 <= F <= 31
Alicnment: vero
Storage Recuirrcrents: 1 <= <= 15 1 word
1 <= » <= 31 2 RAOraGs
Internal Reprresentation :
Precisicn 1-15:2 1 wor.
Bit 1: cian
Bits 2-16: Liaite

"INSERT A PICTUKT RERE

Precision 16-31: Two worcs

: “3un
gits 2-32: Licits

INSERT A PICTURE diRE

- 7 Aoril 1380
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APPENDIX 8- IDR&4303

ARRAY TYPE DATA

The storage capacity anag the internal renrescntation of the ARRAY type
data are gelerrninec by the inoex typel(s) (any scalar type except REAL)
and the basc tyrpe (any type) specified for the elements of the arraye.
Howevers elements of a strirna type ( AFRAYIl..n]) OF CHAR ) w#ill be byte
allignede.



~;

RECULRD TYPE DATA

IDR4393

DATA FORMATS

Storage of the RECORD type elenents is allccated conticuously bteginning

with tne

first elerents

finy non-CrAR typr

clement of a record will be

word alligned wniite CAAKR tyce elements will pe byte alligned.

-
¢
<

Anxril 1988



APPENDIX B~ IDR&SOD

SET TYPE DATA
Length? 0 to 295 unaliu.nec bpits

nment: The SEY tyoe data besins on eny bit by default.

Alig

Storage Reguiremeni: 25+ pits

Each pit is stored in orne hardware bit.

INSERT A FPICTURE RERC

).¥

¥
Ty

REV. O 2 - 14
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IR4G 303 DATA FORMATS

FILE TYPE DATA

A FILE type datz item contains the address of the file control olock of
the indicated file.

Storaae_Reguirement: 2. words

——— e . . e

git 1: Feult code
Bits 2-3: Ring number
Bit 4. Data format indicator talways M)

Bits 5-161: Segment number
Bits 17-32: Word numocr

-

INSERT A PICTUEEZ HERE

i - 11 Aoril 1980
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POINTER TYPE DATA
Alignment: Word

Storage Reauircment: 2 woris

Internat _Representcticn

Bit 1: Fault coce

Bits 2-3: Ring Aumber

Bit a: Seta tormat i~dicator
Bits 5-16. Seurent numuer

8its 17-32: wCora numuer
Bits 33-3€6: Bit scffset (i1 bit 4 s sct)
Bits 37-48. Rceerved

INSERT A PICTUXE RERE
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1uR4a303 FSCIT CHARACTER SET

APPFNDIX C

AGCTT CHARACTEIF SCT

The stancarc cnarccter sct usecd by Prime is the ANSIy ASCI]I 7-nit set
with the B8 cvarity cit alwouys on.

PRIME USAGE

Prime naraware and software uses standzra fSCTII for communications with
devicese. The fcllowint points are particulerly dmportant to Prime
usages

o Qutput PFarity is normally transmittes 2s a zero (space) unless
the device reguires otherwisce in hich case software will
compute transritted parity. Some controllers (eacey MLC) may
have hardware to assist in paurity gererations. ’

o Input Parity is always reoresented as @ 1 by harceware and by
standara scftuare. Input drivers are respansible for making the
parity bit suit the nhost softwarc recquirements. Some controllers
(€egey MLC) nmey assist in parity error aetection.

o} The Prime internal standard for the perity 53t is once i.€ey '200
is adcea tou tne octul valuce.
KEYBOARD INPUT
Non-printina characters may be erntered intc tex! using Primets EDITOR
with the louical escare charascter ™ anu the octal valuce The character

is interprectec Ly cutput Jevices cccorcing tc treir harcdwarc.

Exarple: Typine "2u7 will unter gne choracter into the text.

CTRL=-P (*220) is interpretedy das 2 <oRCAK,

«CRes (*21%) is interrreted as o newline (oNLa)

" (v242) is interpretes as a character erase

? (*277) is interoretea as Line kill

\ (*o034) is interpreted as a loovical tab (Fditor)

C - 1 Arril 1%°P90


http://loaic.il

gt

APPENDIX C° 1LRG304

Table C-1« ASCIL Character Set (Non=Printing)

Octal ASCII

control
Value Char Comxments/brd~a Us yur Char
200 NULL Mull cheracter - filler ~
201 SOH Start ot neader (communicatiors) ~h
2932 STX Start ot text (communications) o
2033 ETX Eca o7 text comnmunications ~C
204 £0T Eng of transmission (communicstions) 3
205 £8d [na of [.23s (commnurnications) ~F
206 LCK Acknowtledye oftirtative t(corrunications) . ~F
2G7 sl Audiole alarm (cell) ~ A
210 BS Back sgpace one position (carriaage control) )
211 HT Physical horizontal tao ) ~1
212 LF Line feecs ignored as tercinatl input ~J
213 VT Fhysical vertical tab (carriaue control) ¢
214 FF Form fced (carriaze control) “L
215 CR Carriage return (carrioge control) (1) M
216 SO fRRS-rec¢ riobon shift "
217 S1 gkS~-blaeck rioroon shift ~n
2270 DLE FCP-relative copy (21 ~p
221 DC1 RnT-relative nerizontal tab (3 ~G
222 DC2 HLF-hatf line fecd forwara (carriage control) K
223 DC3 RvT-reletive vertical tab (4) ~e
224 DC4 HLR=hatt Line fced reverse (curriace control) ~1
225 NAK Neuative acknowlecaonement (comrunications) ~u
226 SYN Synchrounocity (communicetions) ~v
227 ETB Enag ¢t transmission tlock (communications) ~d
230 CAN Cancel ~X
231 £mM Eries ot Megiunm ~y
232 SuUB Surstitute ~7
233 £SC Escoype ~C
234 FS File seosarator ~\
235 6S Group separator ~3
236 RS Recora senarator ~n
237 5 it sevarator ~
MNeotes

(1) Generaollys CP is Internreted 3s <L at the terminale. 1In Pascaly
howevery (R(or LF) always roturns as o blank.

{2) «BREAK. ot tuerminale. Helative copy in files next byte specifics
number of bytes 19 couny from curresponcing position of preceeding
Line.

(3) Next oyte speccifies number ot spaces to insert,

(4) Mext pbyte specities number of Linces te insert.

REV. 0 C -

n
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Centfurrs

¢~
-2
[

I0r4 ASCII CRARACTER SET

A3et=105¢

The parity oit (°23l) nas been addec tor Prime-usase.

Non=-printing
the (control)

Octal
Value

ASCII
cheracter

characters

Taoole C-2.

240
241
242
243
244
245
246
247
250
251
252
253
254
255
256
257
2610
261
262
263
254
2695
26€
267
270
271
272
273
274
2715
276
277

«SP

!

EYS

| @ & % “~ o~ & 0 I A

OO N WD E WM - O N

W WV Il A e e

N
£y e
£

e

[ I T SO TN

M B N UV SN SR UV Y

o

Db »~ I NN < X 3T

I3

~NoOoPsE WO W

[

[S RISy

T

("c) cen be enterec at most terminals -y typing
key and the ¢ character key simultaneausly.

ASCIT Choracter 5Set (Frintino)

SCII UCTaL ASCII
Chgragter Malue  Character
g Lt ()
341 it
342 0
343 c
A4 4 ¢
345 ¢
34¢ f
347 "
35" h
351 i
357 j
3 k
4 L

[T SV WOR & I ¥
[c AN GARNS TR E) RSy B8 )

5 n

7 0

Q 0
361 qQ
267 r
153 S
264 t
X6y J
366 v
367 Y
37 X
371 Y
312 P4
373 {
374 ]
375 }

7) 375 T 013}
() 3717 JEL (11)
C - 3 Avril 1983
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(1)

(2)

(3)

(4)

(5)

{6)

n

(8)

(%)

(10)

(11)

-~ *he parity bit

I3R4303

Space forwerd one Dasition

Terminel usacc -
in British use
Apustrephes/sinile

Comnme
Terminel usaqge -
1963 stancdard 7
1963 stenuara <-;
Grave

1963 stancord ESC
Rubout -

janored

Conforms to ANSI

(+213)

erace

i

has

arevious character

ocuct-

kitl Lline

termirgl use - Lo .ical

-

unczrscorce " _"

X3.9-1968
1963 vartances

are noted

Lbeen

[}
'

4

escape

addec tor Prime usSanee.



# (SEG prompt) 3-1

$ (Load subprocessor prompt)
3-1

%INCLUDE:_é 5-8
l6-bit integers 6-3, 6-8
32-bit integers 6-3, 6-8
321 compiler option  2-6
64V compiler option 2-6
A compiler switch  2-13
ABS function 6-4, 11-1
Access:

array elements  6-9
record elements 6-14

=2

Actual parameter, definition
4-2

Actual parameters 9-4

Addressing mode options, compiler
2-6

AND opef?tor 6-5, 7-4
ARCTAN gantion 6-4, 11-1
Arithmetic functions 11-1
Arithmetic operators 7-2
Array elements, access  6-9
ARRAY type 6-9
ARRAY type formal parameters
9-6
ARRAY ti?e format, memory  B-8
Arrays, multidimensional 6-12
ASCII:
character set C-1

characters, non-printing C-2
characters, printing Cc-3

INDEX

keyboard input C-1

parity C-1

Prime usage  C-1
Assignment compatibility  8-2

Assignment statement  8-1

Augmented code options, compiler
2-6

Automatic variable 6-22
Auxiliary, I/0 procedures 9-4

Base type
6-22

6-8, 6-9, 6-18, 6-20,

BIG compiler option  2-6, 9-7
BINARY compiler option  2-5

Binary operators  7-2

Blanks 4-9

Block:
declaration part 5-3, 5-4
definition 4-1
executable part 5-3, 5-7

function 9-7
procedure  9-2
program 5-3
Boolean functions 11-3
Boolean opecrators  7-4
BOOLEAN type  6-4
BOOLEAN type format, memory  B-5

Boundary-spanning object code
9-6

Buffer variable 6-20
Call, recursive 9-1
Cardinality, type 6-1

CASE clause, record 6-15



CASE statement 8-10
CHAR type 6-5
CHAR type format, memory B-4
Character set:
ASCII C-1
Pascal 4-2

Character string, write-parameter
12-8

Character-strings  4-9
Characters, Pascal 4-2
CHR function 6-6, 11-2
CLOSE procedure  6-20, 19-11
Code, object:
boundary-spanning  9-6
ordinary 9-6
Collection, garbage  6-23

Combination of type and variable
declarations 5-6

Comments  4-9

Cbmpatibﬁlity, assignment  8-2
Compatible data types 8-2
Compile-time error messages  A-1

Compiler directive $INCLUDE 5-8

Compiler options:

about 2-3
321 2-6
64V 2-6

BIG 2-6, 9-7
BINARY 2-5
DEBUG 2-6
EXPLIST 2-9
EXTERNAL  2-8
FRN  2-8

INPUT 2-5
LISTING 2-9
NOFRN  2-8
NOOPTIMIZE  2-7

INDEX

NORANGE 2-7
COFFSET 2-1¢
OPTIMIZE 2-7
PRODUCTION 2-7

RANGE  2-7
SILENT 2-10
SOURCE 2-5

STANDARD  2-11
STATISTICS  2-10
table 2-4

XREF  2-9

Compiler switches:
about  2-13
A 2-13
E 2-13, 9-11
L 2-13

Compiler :

addressing mode options  2-6

augmented code options  2-6

end-of-compilation messages
2-2

error information handling
options  2-10

error messages  2-2

invoking 2-1

object file options 2-5

option abbreviations  2-11

options 2-3

options and abbreviations,
table  2-12

Pascal 2-1

source file options 2-5

source listing options  2-8

statistics information handling
options 2-10

storage allocation options
2-6

switches  2-13

Compound statement  8-3
Conditional statements 8-8
Constant definition part  5-4
Constant identifier 5-5
Constants 5-5

Constants, type 6-1



Constants, numeric:
integers  4-7
real numbers 4-7

Control statements 8-5
Conventions  1-5

CoS function 6-4, 11-1

Data object, definition 4-1
Data type definition part 5-5

Data type formats, memory:
about  B-1
ARRAY B-8
BOOLEAN B-5
CHAR B-4
enumerated B-6
FILE B-11
INTEGER B-2
POINTER B-12

REAL :B-3
RECORD B-9
SET B-19

subrange  B-7
Data type, cardinality 6-1
Data type, constants 6-1
k)

Data types:
about 6-1
ARRAY 6-9
base 6-8, 6-9, 6-18, 6-20,

6-22

BOOLEAN 6-4
CHAR 6-5
compatible 8-
enumerated 6—-
FILE 6-19
formats, memory B-1
hierarchy, figure 6-2
index 6-9
INTEGER 6-3
POINTER 6-2
REAL ~ 6-4
RECORD 6-13
scalar 6-1
scalar, standard 6-1, 6-3

2
6

2

scalar, user—-defined 6-1, 6-6

SET 6-18
string 6-10

INDEX

structured 6-9
subrange 6--8
summary, figure  6-2

eta, definition 4-1
DEBUG compiler option 2-6

Decimal notation, real numbers
4-7

Declaration part, block 5-3,
5-4

Declarations:
about 4-9
external 9-19
forward 2-9
function 5-7, 9-7
label 5-4
procedure  5-7, 9-1
variable 5-5

Declarations, external:
functions 9-10
procedures 9-19

Declarations, forward:
functions 9-9
procedures  9-9

Definitions:

constant 5-4

type 5-5
Designator, function 9-9
Diagram, program, figure  5-2
DISPOSE procedure  6-23
DIV operator 6-3, 7-2

Documents, related 1-2

Dynamic allocation procedures

Dynamic storage  6-23

Dynamic variable  6-22



ne
‘ i

E compiler switch 2-13, 9-11
Elements, language, Pascal 4-1
Bupty file  6-19

Bnpty set  6-18

Empty statement  8-4
End-of-compilation messages  2-2
Ends of lines  4-9

Enumerated type  6-6

Enumerated type format, memory
B-6

EOF function 6-2¢, 6-22,
18-1, 11-3, 6-5

EQIN function 6-21, 6-22,
18-6, ; 11-3, 6-5

Error handling, SEG  3-2

Error information handling
options, compiler 2-10

Error messages:
about = A-1
compile-time  A-1
compiler 2-2
run-time  A-13
run-time, system  3-3
Fvaluation, order of 7-5

Executable part, block  5-3, 5-7

EXECUTE (Load subprocessor
command) 3-2

Executing loaded programs  3-2
EXP function 6-4, 11-1
EXPLIST compiler option 2-9

Fxpression, write-parameter
10-8

INDEX

Expressions  7-1
Extensions, Prime 1-3

EXTERN attribute
9-1¢

EXTERNAL compiler option  2-8
External declaration:
functions 9-10
procedures  9-10
External functions 9-19
External procedures 9-10
FALSE, BOOLEAN type  6-4

Field-width, write-parameter
1¢-8, 10-9, 19-10

Field-width, write-parameter,
default 19-9

File hardling procedures 9-4
FILE OF CHAR 6-20
FILE OF INTEGER 6-20
FILE OF REAL 6-20

FILE type 6-19

FILE type format, memory  B-11

File, empty  6-19
File, TEXT 6-20
Files, window 6-20
Fixed part, record
FCR statement 8-6

Formal parameter, definition
4-2

Formal paramcters:
about  9-4
ARRAY type  9-6
RECORD type 9-6

6-12, 9-1,

6-13, 6-15



Format, line 4-9

Formats, memory, types:

about B-1
ARRAY - B-8
.BOOLEAN B-5
CHAR B-4
enumerated B-6
FILE B-11
INTEGER B-2
POINTER B-12
REAL B-3
RECORD B-9
SET B-19
subrange  B-7

FORWARD attribute  9-1, 9-9
Forward declaration:

functions 9-9

procedures  9-9

Forward functions 9-9

Forward procedures 9-9
Frac—digits, write-parameter
18-9

FRN compiler option 2-8

Functkn?declaration 9-7

-

Function declaration part  5-7

Function designator  9-9

Functions 9-1, 9-7
Functions written in other
languages  9-12

Functions written in Pascal:
about 9-11

separate compilation 9-11
Functions:

arithmetic 11-1

Boolean 11-3

declaration 9-7

designator  9-9

external 9-10

forward 9-9

invoking 9-9

INDEX

11-2
11-1

ordinal
transfer

Functions, standard:

about 9-9, 11-1

ABS  6-4, 11-1

ARCTAN  6-4, 11-1

CHR 6-6, 11-2

CoS  6-4, 11-1

EQOF  6-20, 6-22, 10-1,

11-3, 6-5
EOLN  6-5, 10-6, 11-3,
6-21, 6-22

EXP 6-4, 11-1

I/0 109-1

IN 64, 11-1

oDD  6-5, 11-3

ORD 6-5, 6-7, 11-2

PRED 6-6, 6-7, 11-2

ROUND 6-4, 11-2

SIN 6-4, 11-1

SOR  6-4, 11-1

SQRT 6-4, 11-1

swKee  6-6, 6-7, 11-2

TRUNC  6-4, 11-1
Garbage collection  6-23
GET procedure  6-20, 1g-3
Global:

definition 4-2

description 9-2
GOTO statement  8-13
Heading:

definition 4-1

function 9-7

procedure 9-2

program  5-1
I/0 auxiliary procedures 9-4
Identifier, constant 5-5
Identifiers:

Pascal 4-5

standard 4-7

standard, table 4-8

user-defined 4-5
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IF statement 8-8

IN operator 6-19, 7-3

Index :6—9

Index type 6-9

Input and output:

functions 1¢-1

procedures 10-1
INPUT compiler option  2-5
Integer operators 7-5
INTEGER type 6-3
INTEGER type format, memory B-2
Integers:

16-bit 6-3, 6-8

32-bit  6-3, 6-8

numeric constants  4-7

Interface to other languages
1-5

Introduction to Prime's Pascal
1-1

Invoking functions  9-9
Invokingbprocedures 9-2

Keyboard input, ASCII characters
c-1

Keywords, Pascal:

about 4-5

table 4-6
L compiler switch  2-13
Label declaration part  5-4
Labels  4-9, 5-4, 8-13

Language elements, Pascal 4-1

Lanquage, Pascal 1-3

INDEX

Languages, interface 1-5

Libraries, subprograms from
9-12

LIBRARY (Load subprocessor
command) 3-1, 9-12

Line format  4-9

Lines, erds of 4-9

Linkage area  6-22

LISTING compiler option  2-9
I[N function 6-4, 11-1

LOAD (load subprocessor command)
3-1

LOAD (SEG command) 3-1
LOAD COMPLETE 3-2
Ioad subprocessor commands:
EXECUTE 3-2
LIBRARY 3-1, 9-12
LOAD 3-1
QUIT 3-2
[oad subprocessor prompt $  3-1
loaded programs, executing  3-2
Ipading programs  3-1
Ioading, normal 3-1
Iocal:
definition 4-2
description 9-2
MAXINT 6-3
Memory formats, types B-1

Messages, end-of-compilation
2-2

Messages, error:
about  A-1
compile-time  A-1
compiler 2-2
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run-time  A-13

run-time, system  3-3
MOD operator 6-3, 7-2
Module, éefinition 9-11
Multidimensional arrays  6-12
NEW procedure 6-22, 6-23
NIL, pointer constant  6-22

NOFRN compiler option  2-8

Non-printing ASCII characters
c-2
NOOPTIMIZE compiler option  2-7

NORANGE compiler option  2-7

NOT oper;tor 6-5, 7-4

Notations, real numbers:
decimal 4-7
scientific 4-7

Numeric constants:
integers  4-7
real numbers  4-7

(bject codde:
about  2-5
boundary-spanning
ordinary 9-6

9-6

bject file options, compiler
2-5

Gbject, definition 4-1
ODD function  6-5, 11-3
OFFSET compiler option 2-10
Operands. 7-1
Operator precedence 7-5
Operators:

about 7-1

arithmetic 7-2

binary 7-2

INDEX

Boolean 7-
integer 7-
relational
set 7-3
unary  7-2

4
5
1-2

Operators, arithmetic:
* 6-3, 6-4,
+ 6-3, 6-4, 7
- 6-3, 6-4, 7-
/ 6-4 '
DIV 6-3,
MOD 6-3,

Operators, Boolean:
AND 6-5, 7-4
NOT 6-5, 7-4
OR  6-5, 7-4

Operators, integer:
! 7-5
& 7-5

Operators, relational:
< 6-3to6-7, 7-2
<
<
>
>
I

6-3 to 6-7, 6-19, 7-2
6-3 to 6-7, 6-19, 7-2
6-3 to 6-7, 6-19,
6-3 to 6-7, 7-2
6-3 to 6-7, 6-19,
7-3

v

N  6-19,

Operators, set:

* 6-19, 7-3
- 6-19, 7-3

OPTIMIZE compiler option  2-7

Option abbreviations, compiler
2-11 .

Options, compiler:

about 2-3
table 2-4
OR operator 6-5, 7-4
ORD function 6-5, 6-7, 11-2

Order of evaluation 7-5
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Ordinal functions 11-2
Ordinary object code  9-6

Qutput and input:
functions 18-1
procedures  10-1

PAGE procedure  6-21, 1-11

Parameters:
about  9-4
actual 9-4
actual, definition 4-2
formal 9-4 '
formal, definition 4-2
pass-by-reference  9-5
pass-by-value 9-5
value 9-5
variable 9-5
write 1¢-8

Parametets, formal:

ARRAY type 9-6

definition 4-2

RECORD type 9-6
Parity, ASCII C-1
PASCAL (PRIMOS command) 2-1
Pascal character set  4-2
Pascal identifier 4-5
Pascal keywords:

about  4-5

tab le 4-6
Pascal language 1-3
Pascal language elements  4-1

Pascal program structure  5-1

Pascal punctuation symbols, table
4-3 .

Pascal statements 8-1

Pass-by-reference parameters
9-5

Pass-by-value parameters  9-5
Pointer constant, NIL 6-22
POINTER type  6-22

POINTER type format, memory
B-12

Precedence, operator 7-5
PRED function 6-6, 6-7, 11-2

Prime extensions to Pascal 1-3

Prime restrictions to Pascal
1-4

Prime usage, ASCII C-1

PRIMOS commands:
PASCAL 2-1
SEG 3-1, 3-2

Printing ASCII characters C-3
Procedure block  9-2

Procedure declaration 9-1
Procedure declaration part  5-7
Procedure heading  9-2
Procedure statement  8-3, 9-2

Procedures written in other
languages  9-12

Procedures written in Pascal:
about 9-11 .
separate compilation 9-11

Procedures, standard 9-4

Procedures:
about 9-1
block 9-2
declaration 9-1
dynamic allocation  6-23,
9-4
external 9-10
file handling 9-4
forward g-9
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heading  9-2

I/0 auxiliary 9-4
invoking 9-2
statement  9-2

Procedures, standard:
CLOSE 6-20, 18-11
DISPOSE 6-23
GET 6-20, 10-3
1/0 1e-1
NEW 6-22, 6-23
PAGE 6-21, 19-11
PUT 6-20, 18-5
READ 6-21, 10-6
READIN 6-21, 10-7
RESET 6-28, 6-22, 19-1
REWRITE 6-20, 6-22, 10-4
WRITE 6—-21, 19-8
WRITELN 6-21, 10-10

PRODUCTION compiler option  2-7
Program ?lock 5-3

Program éiagram, figure 5-2
Program heading  5-1

Program structure, Pascal 5-1
Program gnit, definition 4-1

Program,.definition 4-1

Programs:
loaded, executing 3-2
loading 3-1

Punctuation symbols, Pascal,
table 4-3
PUT procedure 6-20, 19-5

QUIT (Load subprocessor command)
3-2

RANGE compiler option  2-7
READ procedure 6-21, 19-6

READLN procedure 6-21, 10-7

INDEX

Real numbers:
decimal notation 4-7

numer ic constants 2—7
scientific notation 4-7
REAL type 6-4
REAL type format, memory B-3
Record elements, access 6-14
RECORD type 6-13

RECORD type formal parameters
9-6

RECORD type format, memory  B-9

Record:
fixed part 6-13, 6-15
variant part  6-15

Records with variants  6-15
Recursive call 9-1

Related Documents 1-2
Relational operators 7-2
REPEAT statement 8-5

Repetitive statements 8-5

RESET procedure
10-1

6‘2@, 6—22’

Restrictions, Prime 1-4

REWRITE procedure 6-20, 6-22,
19-4 .
ROUND function  6-4, 11-2
Run-time error messages:
list A-13
system  3-3
Scalar types 6-1

Scalar, standard, types 6-1,
6-3
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- INDEX

Scalar, user-defined, types Standard procedures  9-4
6"1, 6_‘6
Standard scalar types 6-1, 6-3
Scientific notation, real numbers

4-7 Standard textfiles 6-21
Scope: Statements:
definition 4-2 about 4-9, 8-1
description 9-2 assignment  8-1
CASE 8-10
SEG (PRIMOS cormand) 3-1, 3-2 compound 8-3
conditional 8-8
SEG command LOAD  3-1 control 8-5
. empty 8-4
SEG error handling  3-2 FOR 8-6
GOTO  8-13
SEG prompt #  3-1 IF 8-8
procedure  8-3, 9-2
SET operators 7-3 REPEAT 8-5
repetitive 8-5
SET type  6-18 summary of  8-1
) unconditional 8-13
SET type, format, memory B-10 WHILE 8-6

WITH 6-14, 8-14

Set, empty 6-18

Static storage  6-22
SILENT compiler option  2-10¢

Static variable 6-22
SIN function 6-4, 11-1

STATISTICS compiler option 2-10
SOURCE cpmpiler option 2-5

) Statistics information handling

Source file options, compiler options, compiler 2-10
2-5
Storage allocation options,
Source listing 2-8 compiler 2-6
Source listing options, compiler Storage formats, types B-1
2-8
Storage:
SOR function 6-4, 11-1 dynamic 6-23

static 6-22

SQORT function 6-4, 11-1

String types  6-10
STANDARD compiler option 2-11

Strings, character 4-9
Standard functions  9-9, 11-1

Structure, program, Pascal  5-1
Standard identifiers 4-7

Structured types  6-9
Standard identifiers, table 4-8

Subprogram, definition 4-1



Subprograms from libraries  9-12
Subprograms written in other
languages 9-12

Subprograms written in Pascal:
about  9-11

separate compilation  9-11

Subprograms:
about  9-1

external 9-19
forward 9-9

Subrange type  6-8

Subrange type format, memory
B-7

sucC function  6-6, 6-7, 11-2
Summary of statements  8-1
Switches, compiler 2-13

Symbols, punctuation, Pascal,
table 4-3

System run-time error messages
3-3
TEXT file 6-20
Textfiles  6-20
Textfiles, standard 6-21

Total-width, write-parameter
10-8

Transfer functions 11-1

TRUE, BOOLEAN type  6-4

TRUNC function  6-4, 11-1

Type definition part  5-5

Type formats, memory:

about B-1
ARRAY B-8
BOOLEAN B-5
CHAR B-4

enumerated B-6

INDEX

FILE B-11
INTEGER B-2
POINTER B-1
REAL  B-3
RECORD B-9
SET B-10
subrange  B-7

2

Type, cardinality 6-1

Type, constants  6-1

Types:
about 6-1
ARRAY 6-9
base 6-8, 6-9, 6-18, 6-24,
6-22
BOOLEAN 6-4
CHAR 6-5
compatible 8-2
enumerated 6-6
FILE 6-19

formats, memory  B-1
hierarchy, figure 6-2
index 6
INTEGER
POINTER
REAL 6-4

RECORD 6-13

scalar 6-1

scalar, standard 6-1, 6-3
scalar, user—defined 6-1, 6-6
SET 6-18

string 6-19

structured 6-9

subrange  6-8

summary, figure 6-2

-9
6-3
6-22

Unary operators  7-2

Unconditional statement

8-13

Unit, program, definition 4-1

User—-defined identifiers 4-5

User-defined scalar types

6-1,
6-6

Value parameters  9-5

VAR:

used with formal parameters
9-5



used with variable parameters
9-5

Variable declaration part 5-5
Variable parameters  9-5
Variables:

about 5-5

automatic 6-22

buffer 6-20

dynamic  6-22

static 6-22
Variant part, record 6-15
Variants 6-16
Variants, records with 6-15
WHILE statement 8-6
Window, file 6-20
WITH statement 6-14, 8-14
WRITE procedure 6-21, 10-8
Write-parameters:

about 10-8

character string 10-8
expression 10-8

INDEX

field-width 1¢9-8, 18-9, 19-10

field-width, default 10-9
frac-digits 10-9
total-width 10-8

WRITELN procedure 6-21, 18-10

XREF compiler option 2-9
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