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I D R <• 3 V 3 INTRODUCTION 

SECTIOTJ 1 

INTRODUCTION 

This document is a p rog rammer • s reference guide to the Pascal language 
as implemented on the Drime system. 

You are expected to be familiar with the Pascal language* and with 
programming in general* but not necessarily *i i t h Prime computers. If 
you are unfamiliar *ith the Lan:uace reao one o? the many commercially 
available instruction books* such as: 

Jensen, Kathleen anc Wirth. Nik Litis* PASCAL User Manual And Report* 
Second Edition. SDrlnoer-Verlao* New York* 1 97i?• 

Schneider* (. . * Weir.yart* S. anc!:Pe r Iman* D.* An_Xn_t r oduc Hon_To 
Fj:22Liii!l£iQll_AQ£_PL2^icrr,_So^vin2_liIth_PiSCAL * John Wiley t Sons* 
Inc•* ftew Yor k * 1978. 

CONTENTS OF THIS GUIDE 

This document contains the following! 

o An overview ot the Pascal Unjuagc as implemented on Prime 
computers (Section 1) 

o Complete information on the use of the Pascal compiler (Section 
2) 

o An introauction to loading and executing Pascal programs 
(Section 3) 

o A reference for the Pascal la nou.) ye based upon the draft 
proposal ,lIS<j/DD71Bb"» inclucine complete information on all 
Prime extensions and restrictions to the lancuaoe (Sections 
4-11 ) 

o A list of Pascal COTpile-time ano run-time error messages and 
their mean in ;s (Appendix A) 

o Storage formats usee tor the Pascal data types (Appendix B) and 
the ASCII character set (Appendix C) 

AorU 1980 



SECTION 1 - I C R 4 3 0 3 

RELATED DOCUMENTS 

The following cocurrents 
programming in Pascal. 

contain additional information relevant to 

The Prime User's Guide 

Complete instructions tor creatinyi loading and executing programs in 
Prime Pascal or any Prir.e language* (. Ius extensive aoditionat 
information on Prirr.e system utilities for '.-.roc rammers* are found in The 
Prim e U s e r * s iiui.de. The Il£l;iie_ys erls_oui.de and Th e__a__a l_Ro f_er en ce 
£_,.!_.£. are both esseritial to the Pascal L-ro- rammer. 

The user's guice 
document at i on. 

.". I s o contains complete guide to all Prime 

Am 

The, Draft ,P rg^osal _ "_\ SO /DP 7l_£,5 "__ P ro v ram?" in; L ̂ ngue^g^Pa sc a l 

The definitive reference for Pascal is Ihe_Draf_ti_Prop,os_a^_^IiS0/DP71>85^ 
Pro e r a m m i n q Lancuacc Pascal» Every installation which uses Pascal 
extensively should have a copy of this proposed standard* which may be 
obtained from American National Standards Institute* 1430 Broadway* New 
York, NY 10018. 

The N!ew User's Guice to EDITOR and RUNOFF 

Prime's EDITOR is an interactive text-editina utility. It is used to 
enter and modify text in the computer. Hew programs that do not rely 
on cards or tapes are usually input to the system at a terminal using 
EDITOR. 

The ''Jew User's Guide to EDITOR arfd RUN'JFF contains a complete 
description of the EDITOR. It also provides a basic introduction to 
the Prime system for those with Little or no computer experience* and 
descrioes RUM OFF* Prime's text-formatting utility. 

T.he..L.Q.^Q-fjpd^Sf G__ete r ence . aide 

Ordinarily* to Loac and execute pro.'raxs yju need only the information 
given in The_£a^____K e_e r er>c____u __£ or Ih e_Pr j^e_Us_er_s_Gu_de • If you 
wish tc control the loao process in more detail* or use the full range 
of Prime louder capabilities* see Ihe_LOAD_^no_^rn_Ke f or encM_2LIid!2• 

I_iL_£iil^OS__u b£Out_ines _Keier en c,e_fj_uide 

Prime offers a large selection of app I icatiens - I eve I subroutines and 
PRIMOS operating system suoroutim;s which can be declared as external 
1n procedure/function declarations of a Pascal program* then referenced 
from any point within the r>ro">ram. These routines are described in The 

REV. 0 
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10 k 4 3 n 3 I N T R O D U C T I O N 

EB.Iil.QS_Sjjbrcut.ines Ret e r ^nce H i i l ^L • 
guide*) 

(See <-• I s o Sc c t i on of this 

THE PASCAL LANGUAGE 

Pascal is a multi-purpose structured language that can oe used for 
system* commercial and scientific data processing. Pascal is also used 
as the principal instructional I annua or in many educational 
Institutions. This U n g u a ^ e i develcped in 196H oy Professor Miklaus 
Wirth at the [ioccnossische Technische Hochschule (ETh) in Zurich* 
Switzerland* is a ccscendent of the language ALGOL-fcG. Pascal is named 
for the French mathematician Blaise Pascal. 

PRIME EXTENSIONS TO PASCAL 

Prime Pascal is basco upon I_e_Dr_it_Pro2O|L_l___XS0/nP7_8 5_ Prô £§.IDJ!llD.il 
L a nc u a_ e Pa s c at with the extensions listed below* They are discussed 
in detail in the sections noted. 

o The dollar sign 3 and underscore _ may be used in identifiers. 
(See Section 4.) 

o Text from an external file can be incluoed during compilation by 
usinc- the compiler directive ^INCLUDE. <See Section 5.) 

o The infix operators <* and ! p e n or n the bitwise A,̂ D and OR 
operations for type INTEGER operands. (See Section 7.) 

o The CASE statement has been extendec to include the optional 
OTHERWISE clause. (See Section «>. ) 

o A procedure cr lunction can be aeclared as external by appending 
the directive EXTERf* to its procedure or function declaration, 
respectively. (See Section 9 • ) 

o Separate compilation cf Pascal procedures and/or functions can 
oe accomplished by including the { i E O compiler switch at the 
beginning of the module. (See Sections 2 and 9.) 

o An optional second argument has oren added to the standard 
procedures RrSET and REWRITE to denote the name of the file to 
be opened for injut or output* respectively. (Sec Section 10.) 

o A procedure CLOSE has been added which takes the variable of the 
file to be closed as its argument. Files must be closed 
explicitly using tuis procedure* otherwise they regain open 
after program termination. (See Section 10.) 

o Precefined f1le-variaDlr?s INPUT ;>.nd 3 U T P UT provide I/O to and 
trom the user's terminal. (See Section ',») 

AoriI 1980 
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SECTION 1 IDR4333 

\ J o The pre-3ram heading to 
Section 5• > 

Pascal program is optional (See 

O 

PRIME RESTRICTIONS TO DASCAL 

B^l^r J£jM ons_io_tJ2£_PrOQOS_CC_Standard 

o An identifier Tiay contain up to 32 significant characters in its 
spelling. Identifiers a r e a t e r than 3 2 characters in length wilt 
result in a severity 3 error at compile time. (See Section 4.) 

o The star.dcird procedures - P E ^ Q , READLN* WRITE* and WRITELN - are 
only applicable to files of the type FILE OF CHAR. The standard 
procedures CLT and PUT snould be used to do all I/O on files of 
any other type. (Ste Section 10.) 

0 Only value and variable parameters /arc supported in a procedure 
or function declaration. Procedure and function parameters are 
not currently supported. (See Section ';>•) 

o The keywora PACKED used in type definitions does not have any 
effect. However* use of PACKED is not advised* and will 
generate a severity i error (warning) at compilation. The 
standard procedures PACK and UMPACK wilt also generate a 
warning* but the correct code will or generated. (See Sections 
6 and 9.) 

Implementation Characteristics 

o Primers character set (the A \ SI * ASCII* 7-bit character set plus 
1 parity bit) has ordinal values between octal 200 and 377. 
(See Appendix C.) ExaToles: 

CKRU61) = i 
C H R ( 3 3 ) - ! CCnR(33) or int.s -is ! on the terminal but 

it is net Tenet.illy compatible with Prime's 
character set.") 

o String literals arc restricted in length to ?5f> characters. 
(See Section 6 • J 

o All SET types arc restricted to 2 b S elements. (Sec Section 6.) 

o The value of MAXITJT is 3 2 7 i 7. (See Section 6.) 

o The approximate ram c of real numocrs is -1*10 to +1*10 • 
(See Section, t, . ) 

REV. 0 



I D P '• 3 0 3 INTRODUCTION 

r INTERF ACE TO OTHER LAMGUAGCC 

Since all Prime high-level IdHqua'.jcs ;ire alike , 11 the ODJect-code 
level* and since all use tne sane call in;, conventions* object modules 
produced by the Pascal compiler can reference and be referenced by 
modules produced Dy the T77. FT.'.', CuBOL* or PL1G compilers* provided 
that certain restrictions sre observed: 

o All I/O routines must ee written in the same language* 

o There must be no conflict of do I a types for variables being 
passed as arguments. For example* an INTEGER in Pascal should 
be declared as FIXED BINARY (15) 1n PL/1- See Appendix B for a 
aescription of Pascal, data stornne formats. 

o Modules compiles in 64V or 321 mode cannot reference or be 
referenced fcy modules conpiled In any R mode. Modules in 64V or 
321 may reference eacn other if they are otherwise compatible. 

Pascal program units can also reference P̂ 'A (Prime Macro Assembler) 
routines* and vice versa. For information* see The Asserritl^ Language 

p.cg.srsj.T.Tg.r *s, &;*? PP • 

es CONVENTIONS USED Iw THIS GUIDE 

Various conventions are used in the following sections. Their meaninqs 
must be clearly uncerstood by the render. 

Convent ions Indicating Extensions 

Every Pascal extension is I aDeled as such in the text of this guide. 
When a specific fcatjre is explicitly described as b e i n •;> a Pascal 
extension* the feature snoula not be used in a proqram which may have 
to run on a ncn-Prir,e system. 

When the Pascal language is mentioned in q e n e r a I • the reference is to 
Primers Pascal as a whole. 

Convent ions i n „ r x ampies 

In all examples involvinq dialog oetweon the user and the system* the 
user's input is emder lj.ned • and the system's output is not. For 
example: 

OK* at_t ach I:̂ .£li££C 
OK, ed oioXiie 
GO 
EDIT 

Examples consisting only of ^ascal statements* with no responses from 

Anril 1980 



SECTION 1 I0R43Qi 

the system* are not underlined. For exempt* 

BEGIN 

I := *SAMPLE»; 
URITELN (I) 

END 

Typpcraphical Cony en t ions 

WORDS-IN-UPPERCASE 

woras-i n-lowercase 

Brackets C J 

Vertical Stash 

Parentheses ( ) 

Ellipsis ••• 

Uppercase letters identify command words 
or standard identifiers* and unrterlined 
uppercase letters identify keywords. 
They are to oe entered literally. 

Lowercase letters iaentify options or 
arguments (objects)* The user 
substitutes ^n appropriate numerical or 
text value. 

Brackets indicate that the iteTi enclosed 
is optional. 

Vertical slashes separate alternative 
options in an options list. Unless the 
list of options is enclosed by brackets* 
one option must be selected. 

When parentheses appear in a statement 
format* they must be included literally 
when the statement is used. 

An ellipsis indicates that the preceding 
item may be repeated. 

REV. 0 



I 2 R k 5 0 3 PASCAL COMPILER 

SECTION ?. 

USIF4G T H E P A S C A L C O M P I L E R 

I N T R O D U C T I O N 

Prime's Pascal c o m p i l e r accepts a source p r o g r a m meeting the 
r e q u i r e m e n t s of P r i m e ' s Pascal as s p e c i f i e d in this m a n u a l . It can 
output an object file? a source Listing* e r r o r ano s t a t i s t i c s 
i n f o r m a t i o n * ano v a r i o u s m e s s a g e s . Errors are p r i n t e d at the terminal 
as the co m p i l e r d e t e c t s them. 

Thi s s e c t i o n t e l l s : 

o How to invoke the compiler 

o How to specify o p t i o n s to the c o m p i l e r 

o The s i g n i f i c a n c e s of the various r e s s a g e s that are printed 
d u r i n g c o m p i l a t i o n 

o The m e a n i n g s of the va r i o u s c o m p i l e r o p t i o n s 

o How to specify s w i t c h e s to the compiler 

o The rr:e an i n o s ot the v a r i o u s c o m p i l e r s w i t c h e s 

INVOKING THE COf'.PILER 

The P a s c a l C o m p i l e r is invoked by the PASCAL c o m m a n d to P R I M O S : 

PASCAL p a t h n a m e L - o p t i o n j . . . 

g a t h n a m e The p a t h n a m e of the Pascal s o u r c e p r o g r a m to be c o m p i l e d . 

o_p_i.l£n_S. M n e m o n i c s for the o p t i o n s c o n t r o l l i n g c o m p i l e r f u n c t i o n s . 

All m n e m o n i c options b e g i n with a hyphen "-•«. E x a m p l e : 

PASCAL TEST1 -RANGE - L I S T I N G 

will cause TEST1 to oe compiled with the o p t i o n s g i v e n . 

April 1980 
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f*) 

COMPILER ERROR MESSAGES 

For each error encountered in the program* an error message will be 
automatically printed dt the terminal and in the source listing if one 
exists. The general format of an error message is: 

ERROR xxx SEVERITY y explanation 

xxx Error Code 

y_ Severity code 

exp.l anat 1 on Description of the error* anc; possible remedies. 

The significance of the severity code is: 

Severjt.^ D£2.££l2.JtA2Q 

1 Warning 

2 Error tt.at nas been c o r r e c t e d 

6 U n c o r r e c t e d e r r o r - p r e v e n t s 
o p t i m i z a t i o n and cooe 
ncner.it ion 

/» Error that p r e v e n t s further 
c o m p i l a t i o n 

E x a m p I e I 

ERROR 5 6 SEVERITY 3 Missing » ; " 

A complete list of Pascal compiler error m e s s a g e s is pr o v i d e d 1n 
Appendix A. 

END-0F-COMPILATIO\ MESSAGE 

After the compilation is complete* the compiler prints an 
end-of-compilation message at the terminal. Its format is: 

xxxx ERRORS (PASCAL-REV Z7 ,z) 

X.X.X.X The number of compilation errors (3000 indicates a successful 
comp 11 a11 on ) • 

£.z •. z. The current revision number of the Pascal compiler. 

REV. 0 
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IDR4303 PASCAL COMPILER 

r Example: 

0001 ERROKS (PASCAL-RCV 1.4) 

After compilation* control returns to PR IM OS. 

COMPILER OPTIONS 

The available compiler options can oc cate or i red <\ s follows! 

o Specify the source file 

o Specify the existence and properties of the object code 

o Specify the existence and contents of the source listinq 

o Specify the handling of error and statistics information 

Compiler options generally come in pairs: for each option* there is an 
option having the opposite effect. Most option pairs direct the 
compiler to oo or not do some action. A few present a choice between 
two actions. One member of each pair is always the default. 

Mot all options car. D P specified explicitly. When either member of v an 
option pair could be a cesirable default at some Installation, both 
options are explicitly available, so that the default can always be 
specified by the System Administrator. */ h e n only one member is a 
desirable default, that option cannot be explicitly specified; it is 
selected by simply accepting the default. 

In the follow in i: list, each option is given witM iti. opoosite. Options 
which cannot be ...iven explicitly are printed in lowercase without an 
initial hyphen. For each pair, the -rime-supplied default is 
underlined. Commonly user options are marked with an asterisk; new 
users should skip over cptions without asterisks. 

Some options require an object in addition to the option specification. 
The object follows the option, and 1 £ net. preceded by a hyphen. 
Options may be "ivt-n in any order. 

Table 2-1 lists the options, in the order that they are discussed below. 
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SECTION 2 - IDR430 3 

Table 2-1. C o m o i I e r Options 

Sqecify the Source I lie 

-S or -I Gives nane of source file 

S&eci..fy___t he__E xlsience_an^_rroD e£ii£s_2.i_i!l t_Ooiec t__Co de. 

* -8 Cobject] Controls existence of object file 
-BIG / n£bJ2 Controls bounoary-spdnnim code 
-64V / -52 1 Controls addressing mode 

* -DEBUG / nocebuc Generates debugger code 
* -OPTIMIZE / -N00PTIM.IZE Controls optimization 

-PRODUCTION / no2i.0duc_t.2on Generates debugger code 
* -RA^G£ / -NORANGt Controls insertion of range-checking 

code •' 
-EXTERNAL / nocxtern;.]. Creates <i Pascal object file that can 

be linked to from other Pascal 
D rocedures/funct ions 

-FRN / -LJOFRN Controls generation of floating point 
round instruction 

) Specjfy. the Existence and Contents of the Source Listing 

* -L CobjectD Controls existence of listing file 
* -XREF / nox.r.c£ Cross relerence in source listing 

-EXPLIST / noex^_Mst. Assembly code in source listing 
-OFFSET / noo_f_jf_£et_ Offset man in source listing 

Specify frfre Handling of Error and Statistics Information 

-SILENT / n<2si£ent. Suppresses Warning Hess ages 
-STATISTICS / no^t at 2sM.cs. Prints, compilation statistics 
-STA\DARD / nostunoard Checks for standard syntax 

* Indicates options most useful to new users. 

P r i ir> i - s J p p I i e J defaults arc underlined. 
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^ Specify the Sourc_o j_j_JLg. 

The source file is usually cesiinjltd by pathname immediately after the 
PASCAL command* Alternatively* it may be .= i v e n in an option. 

> -SOURCE pathname or -I if-UT aathr.nur 

Either of these c c n designate the source file to be compiled* instead 
of naming the file in re c lately after the p •' ̂  C AI C O I K and. The following 
are equivalent: 

PASCAL pathname 

PASCAL -I pathname 

PASCAL -S pathname 

The pathname must not oe designated more than once in the command line* 

S_p.ec i f y the Ex is tenc e_ an d_.Fr po cr t j,es_o f _t h e__Qb lect ..Code 

For a given source program, the compiler can produce a variety of 
object programs or none at all* cepending on the options given. The 
areas open to programmer control are: 

o Creation of the object file 

o Storage allocation and addressing 

o Compiler augmentation of the object coco 

Great i on . of trie Object j ilel The -B option controls the existence and 
naming of the object file* but not the properties it will have. 

> * -dl.MAHY Cob ject J 

The object may be: 

Qat_hname Object cooe w 5 L L be written to the file Qathname. 

YES Object code will be written to the file named 

b_pr ocjrair. * where HLPiiiL̂ IL ^ s *nL' name of the source 
file. 
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SECTION 2 IDR43Q3 

NO No Dincry file will be created. Specified when only a 
syntax check or source listing is desired. 

When no -B option is 
will be presumed. 

given* or -B without an object is given* -9 YES 

Storage A 11oc at ion anc_Addrcss inn' 3y giving appropriate options* the 
user can cause compiled suoj.ro{irans (procedures or functions) to accept 
ARRAY or RECORD torna I parameters lonoer than a segment? and can 
determine the addressing mode (6^V or 32T) to he used in the object 
file. 

^ 

> -BIG / nobl-i 

Determines the type of coue generated tor references to ARRAY or RECORD 
formal parameters in a suoprogry.m. 

-3I&: An ARRAY or RECORD formal parameter can become associated with 
any ARRAY or RECORD respectively. 

nobl q I 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 RECORD Tyje Formal Paro-nrters in Section 9 for details. 

> -k±l * -321 

These determine the aadressing mode to be used in the object code. 64V 
is a segmented virtual addressing mode for lb-bit machines. 321 is a 
segmented virtual mode which takes maximum advantage of the 32-bit 
architecture of Prime's more aovanced models CP45C and up). 

Augmen t_e_d_Pbj cc. t_ t£de_Z when no auymen t e d-code options are given* the 
source program is compiled statement by statement* and the resulting 
object coae becomes the object file. Alternatively* the compiler can 
optimize the object code* and can ado additional code to provide range 
checking* external procedure definition* floating po'nt round 
instruction* or the capacity to run under the symbolic dchuoger. 

> * -DEBUG / node^UQ 

Controls generation of code for the debugger. 

-DEBUG: The ct.ject file is modified so that it will run under the 
symbolic debugger. Execution time- is increased. The code generated 
will not be as highly optir, i/eu. 

REV. 0 
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npdehug I No deDupger cede is venerated. 

Not.e 

The DEBUG option is currently not supnortec oy the Prime Pascal 
compi Ler. 

> * - OPTIMIZE / -NO 0 ° 1 IM J ? E 

Controls the optimization phase of the compiler. 

-QPTIMIZE, : The object code will DG optimized. Optimized code runs 
more efficiently than non-optimized code* but takes somewhat longer to 
comp iIe. 

-NOOPTIMIZtl Optimization does not occur. 

> -PRODUCTION / noproduction 

Alternative option controlling code for the debugger. 

n -PRODUCTION.* Similar to DEBUG* except that the code generatea will not 
permit insertion of statement Dreak points. Execution tine is not 
affected. 

noj2r.0ducjLJ.on: Production-type coae is not generated. 

note 

The PRODUCTION oat ion is currently not supported by the Prime 
Pascal comp iI or. 

> * -RANGE, / -NORAN/GE 

Controls error checking for out-of-bounos values of array subscripts 
and character substring indexes. 

- R A NJ>E: Error-checking code is inserted into the object file. Should 
an array subscript or character substring index take on a value outside 
the ran ye specified when the referenced d<;ta item was declared* an 
error will be generated. Range checking decreases the efficiency of 
the generated cede. 

-NGRAUGE: Cut-of-Luunis values will not be cetected. The program will 
De more vulnerable to errors? out will execute more quickly. 

April 1980 
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> -EXTERNAL / noexternal 

Generates an external oroccdure uefinition. 

-EXTERNAL: Similar to E* compiler switch, except EXTERNAL option 
cannot'be suppressed or resumed during compilation. (r.+ switch is 
discussed at the ena of this section.) 

noexternaI: No external procedure definition is generated. 

> -FRN / -NOFRN 

Controls generation of flo^tino point round instruction. 

-FRN: Causes an FR\ instruction to he generated before every FST 

Instruction in the cooe produced by tnc Pascal cotoiler- The FRN 
option improves the accuracy of single precision floating point 
calculations at some slight run-tixe performance expense* 

-NOFRN: N O FRiJ instruction wilt be genera ted. 

S£ec_2X.£—ill^_£iis.tien£e_and_Con_t_enils__oj[_tihe_Source_lti.s t i_Q2. 

The Pascal compiler's prirrtry output to the user is the source listing. 
When the -L option is ^iven* a basic source listing is created* 
containing: 

o Date and timr of comoiI ation 

o Options in effect 

o Sour ce text 

o External entry points 

o Symbol-Table Listing 

o List of errors 

Additional options can be niven, to cause additional data to be 
inserted into the source listing: a cross reference* offset map* or 
pseudo-assembly code listine T jy be included. If such an option is 
given out no source listing is specified- -L YLf; will be assumed. 
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r > * -LISTING Cooject 3 

ControLs creation cf the source listing file. The object nay be! 

pathname 

III 

III 

SP^OL 

NO 

Listing witl be written to the fiLe Pathname. 

Listing will be written to a fiLe named L_program» 
where oro_,ram is the name of the source file. 

The listing wiLL nc urintec: at the user terminal* 

The Listing wilL De spooled directly to the Line 
printer. Default S F00L objects ,iro in effect* 

No Listing file wilL be generated. 

When no -L option is oiven. -L NO will re presumed* When -L is given 
with no object* -L YES will be presumed. 

> * -XREF / nox_£el (Implies -L) 

Controls generation of a cross reference. 

! -XREF: A cross reference will be appended to the source listing. A 
cross reference lists* for every variable* the number of every line on 
which the variable was referenced. 

noxref: No cress reference will be generated. 

> -EXPLIS1 / n o e x r U s t (Implies -L) 

Inserts a pseudo-assemoly cooe Listinc into the source listing. 

-EXPLIST: Each ststcucnt in the source will be followed by the 
pseudo-PMA (Prime Kacro Assembler) statements into which it was 
compiled. For information on P*A» see The. A_ss>embJLy_ LdHQ.H2.2S. 
P £ 9.2 r. $ S! 'T e r I s _. G u 1 d e . 

noe_x.p,JL. 1 st,: .Mo a s s e m b l e r s t a t e m e n t s arc p r i n t e d . 

A p r i l 1 9 8 0 
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> -OFFSET / no of f t>et (Implies -L ) 

Appends an offset map to the source listing, 

-OFFSET! An offset mao is apoended to the source listing. For each 
statement in the source proaram* the offset map csives the offset in the 
object file of the first machine instruction generated for that 
statement. 

nocf fset: io offset map is created. 

Sp_ecify_ the HanuMn.._of Error ano Stat ist i is I nf org atjon 

Level 1 error messar.es (warnings) cc-n be suopressed if desired. 
Compiler statistics can be printed at the terminal after each phase of 
compilation* but not to a user file other than n COMOUTPUT file. 

> -SILENT / Q o s i U n t 

Suppresses WARNING messages. 

^ u -SILENT: Level 1 Error Messages will not be printed at the terminal* 
f J and will be omitted from any listing file. 

nos_2i.en_t: Level 1 Lrror Messages are retained. 

> -STATISTICS / post a listics 

Controls printout of compiler statistics. 

-STATISTICS: A list of compilation statistics is printed at the 
terminal after each phase of compilation. For each phase the list 
cont ains : 

o DISK: MUnt er of reads and writes during t h e phase* 
excluuin.) those needea to obtain the source file. 

o SECONDS: Elapsed re. I time. 

o SPACE: Internal buffer space used for symbol table* in 16K 
byte units. 

o PAGING: Disk I / C> time. 

o CPU: CPU time in seconds* follo-.ee by the clock time 
when the ohase was comoleteo. 

nojst a t_ js tM £ s : Stat ist i cs or r- not printed. 

REV. 0 
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> - S T A N D A R D / n o s t a n d a r c? 

C o n t r o l s f l a g g i n g of n o n - s t a n d a r c FdSCol s y n t a x . 

- S T A N D A R D : A w a r n i n g will oe :eneratea for any syntax d e p a r t u r e s from 
the p r o p o s e d ANSI P a s c a l . 

post andarq: No such warnirv.] is i.eneratoc. 

fS 

OPTION ABBREVIATIONS 

The PASCAL compiler options .may be abbreviated* as follows: 

The abbreviations -L» -Bt -Ii and -S stand for -LIST* -BINARY* -INPUT, 
and -SOURCE* respectively* reaardless of what other abbreviations are 
used. 

Except where the «Love rule takes precedence* the abbreviation for any 
compiler option is the shortest string of leftmost characters from the 
option's name that uniquely identify the option. Any number of 
additional characters* up to the complete name* may also be given. 

These rules product the abbreviations shown in Table 2-2. The table is 
also intenaed to provide a quick alphabetical reference for those 
already familiar with the compiler options. 
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Table 2-2. Summary ot Compiler Options and Abbreviations. 
(Defaults are unoerl ineci# ) 

Opt ion Abbreviation SiHQi l l c i i n ce 

-BIG 

-BINARY 

-DEBUG 

-EXPLIST 

-EXTERNAL 

-FRr* 

-BI G 

-3 

-DE 

-EX 

-EXT 

-FVJ 

INPUT 

LIST 

NOFRN 

NOOPTIKIZE 

N 0 R A Py G E 

O F F S E T 

OPTIMIZE 

P R O D U C T I OK 

E.AI-GE 

SILENT 

SOURCE 

STANDARD 

STATISTICS 

XREF 

321 

&±Y 

-I 

-L 

- \ 0 F R N 

- vJ0OP 

- \' D K 

-OF 

-OP 

P 

-H 

-SI 

-5 

-STA:; 

-ST 

- X 

_ 7 

-6 

Boundary-spanning code 

Create object file 

Debuqqer code 

E x p a n c e d source listing 

Generate external 
procedure definition 

Generate •floating point 
rouna instruction 

Desinnate source file 

Create source listing 

Don't generate FRN 
instruct i o n 

Don't optimize object code 

Don't check subscript ranges 

Offsets if) source listing 

0 ;j t i Ti i z e object code 

Generate production code 

Check s u o s c r i p t ranees 

Suppress warning messages-

D e s i o na t e source file 

Flao non-standard Pascal syntax 

Print compiler statistics 

Generate cross-reference 

Produce 3 2 1 mode coae 

Produce b^ V mode code 
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COMPILER SWITCHES 

The compiler functions can also be controlled through the use of 
compiler switches specified within the source program. 

A compiler switch is written as a corr.fr, e n t - - text enclosed in 
delimiters <* * > or (J -- with a dollar sign as the first character. 
Immediately -following the 2 • a letter cesionjtos The specific switch 
and a + or - sirn thereafter inaicrtes the turning on or off of the 
switch. This f c r r a t uo to the •/- sijn must be followed strictly or 
the switch will be ic.noreu by the compiler. Any notet if desired* nay 
be written between the • /- s.icjn and the *) or }. Examples* 

{JLO 

{$A - Compiler will ignore this switch.} 

{$A- Compiler recognizes this switch.J 

{*$£•, $ L - Compiler will only recognize the first switch.*) 

(*$£•*) (*$L- Compiler will recognize both F> and L- switches.*) 

Multiple switches* written as separate comments* can be used to control 
the compilation of 6 soecific part of a or cur am. 

The available compiler switches* and their meanings are as follows: 

Switch 

A 

:ie_in i_no 

Controls the generation of code 
useo to perform array bounds 
checking at run-time. A -
suppresses the r.ener at i on * 
A + rtsu.T.es it. 

Controls the printing of source 
lines to the listing file at 
compile time. L- suppresses 
the printing of s ou r c e lines 
(source text); L+ resumes it. 

Controls the definition of 
globally defined procedures 
ana variables. Pascal 
procedures/functions can be 
separately compiled by including 
{ i F> ) at the be j 1 n n i n-j of the 
module. (A detailed discussion 
is presented at the eno 
of Sect i on 9.) • 

Default 

A* 

i + 

F_-

13 April 1980 
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I SECTION 3 

LOADING AND EXECUTING PROGRAMS 

The PRIMOS SEc- utility loads and executes all Pascal programs. This 
section summarizes normal loading and execution. The loading concept 
is described in more detail in The_Pr i.m^_User^s_Gu 1,de» For extended 
loading features* as well as a complete description of all SEG 
commands* including these for advanced syr»tem-level proyramning» refer 
to The LOAD And SFf? Reference "wide. 

LOADING PROGRAMS 

Normal .Loading 

The following basic procecure loads most programs: 

1. Invoke the SEG loader with the SrG command. (A "ft" sign will 
be the prompt symbol.) 

2. Enter the SEG-level LOAD command to start the load subprocessor 
ana to set up the runfile (i.e.* LC ^filename). (A ••$" sign 
will appear as the next prompt symbol.) 

3. Use the load sjbprocessor's LQAD command to load the object 
files in the following order: 

o The object file of the main orocram (I.e.* LO B_filename) 

o The opject files of any separately compiled subroutines 
(preferably in orner of A calls 3 calls C » etc.) 

4 . Use the loau s J O D r oces s or • s LI.r<^ARY command to load suoroutines 
callec fror- I i a r a r i e s in the following order: 

o Pascal library (i.e.* LI PASLI3) 

o Cther Prime libraries* it reouired (i.e.* LT filename)* such 
as sort library VSRTLI* applications library VAPPLB* etc. 

o Stanoara (FORTR/N) library (i.e.* LI) 
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5. At this point* the user should receive a LOAD COMPLETE message. 
If the message is absent » use the ?•'Ap \ command to identify the 
unsetisfico references and I Odd ther.. If the unsatisfied 
references are caused by misspelled subroutine names» the user 
should initialize end repeat the l'.,jc. In the unlikely event 
some other SCG error message appears 1 refer to Ihe_LQAO_AnriwSEG 
fijejf erence_Guide fcr the probable Cduse and correction. 

6. The QUIT command s;;v:s the run file and exits from the utility. 

Example: 

J« 

[< 
u 

$ 

$ 

$ 

$ 

;» SE& 
>LG 
LO 
LQ. 
LO 
LI 
kl 

LOAD 
1 0 

rev i 7 
jjffAl-"-; 
£ M A I:.' 

0_IUBK 
EiSLiB 

C 0 M P L t: 

bJ 

l a i n pro'5ram f i r s t 
s e p a r a t e l y c o m p i l e d s u b r o u t i n e n e x t 
P a s c a l l i o r a r y 
s t a n d a r d ( F O R T R A N ) l i b r a r y 
loader incicates all references are satisfied 
save the runfile and return to PRIMOS command 
level 

OK 

r> 
EXECUTING LOADED PROGRAMS 

Execution ol Runt i I es 

Execution is performed at the PRIMOS level using the SEG commanc: 

SEG 9 f i tenan.e 

where 3f__Hename is the. filename (or pat .-.name ) of a SEG run file. SEG 
loaos the r unfile ir'.to SCOT, en ted memory an r. t)°-ins execution of the 
program• 

A shortcut to s a v i n j a na executing a lodjed urogram is available. 
Immediately after receiving the LOAD CG.'-PLETE ^essacct enter the load 
subprocessor's EXECUTE command. This command will then save the loaded 
program ana st.jrt executing tnc program. 

Upon completion of oroyram rxecutioni control returns to PRJMOS command 
level. 
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Run-time Error Hessaaes 

An alphabetic list of the Pascal run-tif.e error messages are provided 
in Appendix A of this document. System run-tiae error messages ere in 
The Prime User's Guide. 

April 19P.0 
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SECTION 4 

PASCAL LANGUAGE ELEMENTS 

DEFINITIONS 

The terms defined below arc to re usea repeatealy throuahout the book. 
Some of these terms will be further described in the sections noted. 
Many other terns are definec in later sections. 

Term 

Program 

Program Unit 

Subprog ram 

Heading 

Obj ect 

Block 

Qe f j_n i.M on 

A nain program consists of a heading and a block* 
and ends with a period. (See Section 5.) 

A orogram unit can be a nain orogram* a procedure* 
or a function. 

A subprogram is either a procedure or a function. 
It consists of a heading and a block* and ends with 
a semicolon "J". (Tee Section ?.) 

A heading gives a irooram unit a name and lists its 
parameters. (See Sections 5 and 9.) 

An object is an identifier or a label usea in a 
program unit. (Identifiers and labels are defined 
later in this section.) Objects can be called data 
objects* or simrly called data. 

A block is 
of a sequence 

the body of a program 
of declarations 
usea in 

11 cons i sts uni t 
describing data 

orogram unit* and a 
be 
d 

oojects to be usea in the orogram unit* and 
sequence of statements describing actions to b 
performed on these objects. (See Sections 5 an 
9.) 

A a roc., ram jnit can have up to 6 4 levels of nesting 
of blocks within blocks. If block B is defined 
within block A* then R is called the "inner block" 
or "inner level"* and A is called 
or "outer level". If block C 
block B» then 3 becomes an outer 
olock C» out is still an Inner 
The outermost block (level) of a 
prograsr, Dlock (level) itself. 

the "outer block" 
i s cief 1 ned within 
block to 1nner 

block to clock A. 
program is the 

A^>r1l 198 0 
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0 Global The datoi oojccts declared in the outer block cf a 
program unit are accessible at all inner levels of 
the pro era n unit ana are termed "010681". If block 
5 is cefined in block A and block C is defined in 
block B« then an ooject declared in A is said to be 
global to »} and C ana an object deelarea in E is 
said to be a I o b a I to C. 

Gojects ceclared at the prooram level (the 
outermost level) are global to all inner levels and 
h a w> e significance throughout the entire DroTram. 

Local 

Scope 

An object ooclarea in a block* which is available 
or significant only within that block* is said to 
be "local" to that block. However* if block B is 
nested in block A, then objects local to A are 
ylobal to d and have significance in both A and 3. 

The block in which an object is declared defines 
the "scope" of that object. In other words? the 
scope of an identifier or Label is the portion of a 
proyrar. text in which the oeclaration or definition 
of the identifier or label is valid. 

^ 
Actual 
Parameter 

An actual parameter is a variable passed to a 
subpronram. Actual parameters aopcor in the 
oarameter list cf a nrocedure statement or a 
function designator. (bee Section 9.) 

Formal 
Paramet er 

A formal parameter is a variable appearing in the 
oarameter list of a suoorojram heading. When the 
suDproiiram is invoked* each formal parameter is 
associated with the actual parameter whose name 
aooears in the corresponding position in the 
procedure statement or the function designator. A 
formal parameter can also be called dummy 
oarameter. (See Section 9 • ) 

PASCAL CHARACTER SLT 

The Prime Pascal character set consists of: 

o 2 6 uppercase and 2 b lowercase letters of the Enylish alphabet (A 
to Zi a to z ) . 

o 10 digits (fj - 9 ) . 

o 21 punctuation symoots. These symbols . J r e used in single and in 
certain combinations to represent operators and delimit textual 
elements as described in Tabic ^ - 1 . 

REV. G 
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Table 4-1. Pascal Punctuation Symbols, 

SYMBOL DESCRIPTION 

Addition 
I d e n t i t y 
Set Union 

S u b t r a c t ion 
S i ij n--i nve rs i en 
Set D i f f e r e n c e 

M u l t i p l i c a t i o n 
Set I n t e r s e c t i o n 

D i v i s i o n ( rca t) 

< 

> 

LI 

Equal to 
Set Equ a I i t y 
T y p e - i d e n t i f i e r and Type S e p a r a t o r 

L e s s than 

G r e a t e r than 

S u b s c r i p t list or Set C o n s t a n t s 
Detimi ters 

( ) 

O 

D e c i m a l Point 
R e c o r d S e l e c t o r 
P r o g r a m T e r m i n a t o r 

P a r a m e t e r or I d e n t i f i e r Sen ar a tor 

V a r i a b l e Name and Type Sep orator 
L a 'u c I and S t a t e m e n t S e p a r a t o r 

S t a t e m e n t S e p a r a t o r 
R e c o r d c i c l d S e p a r a t o r 
D e c l a r a t i o n S e p a r a t o r 

File or P o i n t e r V a r i a b l e I n d i c a t o r 

P a r a m e t e r listf I d e n t i f i e r list* 
or E x p r e s s i o n D e l i m i t e r s 

!\iot eoual to 
Set inequality 
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V ..' 

Table 4-1. Pascal Punctuation Symbols (cent.) 

SYMBOL 

< = 

O 

(* *) 

0ESC*IP riOM 

Less than or equil to 
Set inclusion ("is contained in") 

Greater than or equal to 
Set inclusion ("contains") 

Assignment Onerator 

Subrange Specifier 

Comment delimiters 

Comment delimiters 

Character-strino delimiter 
(apostrophe) 

r3 it wise Integer AND (Prime Extension) 

bitwise Integer OR (Prime Extension) 

REV. 0 
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KEYWORDS 

Keyworas art' special s y n P o I s with fixed meaninos and purposes* 
which the user cannot redefine. They can be used only as soecified 
in the syntax for a Pascal r>ro iran unit. Keywords may be written 
in lowercase letters* uppercase letters* or ony combination of 
them» Lowercase letters will oe interpreted the sa^e as their 
uppercase counterpart. Table 4-2 lists rill the available keywords. 

IDENTIFIERS 

Identifiers are names used in Pascal source pro or a m units to denote 
programs* constants* types* variables* procedures* or functions. 
Identifiers may D C written in either lowercase or uppercase letters 
or any combination of their. The compiler will convert all 
lowercase letters to their uppercase counterpart for the Duroose of 
identifier recognition. 

A Pascal identifier can be 
ident i fier. 

a user-defined ioentifier or a standard 

User-Defined Identifiers 

User-definea identitiers tire names supplied by the user. 
names cannot be keyworas. 

These 

A user-cefined identifier must beuin with a letter or a dollar si-jn 
"$"» which may be followed by any combination of letters* divjits* 
underscores n_"» ana other collar s 1 -3 n s • 
significant characters in its spelling. 
32 characters in length will result 
compile time. 

It may contain up to 32 
An identifier areoter than 
in a severity 3 error at 

Noie 

SEG limits the length o 1 external nares to P- characters. 
Therefore* all external variable* procedure and function 
names should be less than or eounl to f'< characters- in 
length. 
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T a b l e 4 - 2 . P a s c a l K e y w o r d s . 

AND 
ARRAY 
BEGIN 
CASE 
CONST 
DIV 
DO 
DOWNTO 
ELSE 
END 
FILE 
FOR 

FUNCTION 
OOTO 
IF 
IN 
LABEL 
POD 
NIL 
NOT 
OF 
OR 
OTHERWISE* 
PACKED 

PROCEDURE 
PR GSR AM 
RECORD 
REPEAT 
SET 
THE N 
TO 
TYFf 
UNTIL 
VAR 
WHILE 
WI TH 
XINCLUDE* 

* P r i m e k e y w o r d 
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•ritaQdar d_I(jen M f j ers 

Standard identifiers are names with predefined m c a n i m s and purposes. 
Any stanoarc identifier IT a y * if necessary* be redefined globally or 
locally by the user tor another purpose. however* if an identifier Is 
redefinea* it cannot be used for its original purpose within the scone 
of that redefinition. for example* a user u,ay create a variable named 
ABS. Then* however* the t;ser would no longer be able to use the 
standard absolute va IJe function ABS in the block containing the 
declaratior. of that variable. Table <t-l lists all the available 
standard identifiers. detailed d e %c r i . t 1 o n s arc contained in 
appropriate sections of this boor. 

NUMERIC CONSTANTS 

Pascal has two forms of numeric constants -- integer and real. 

An integer is a whole number with an optional sign? it is an INTEGER 
type constant . 

A real numoer has a fractional part; it is a REAL type constant. 
There are two ways of expressing real numbers. 

1. In decimal notation* the numoer is expressed by an optional 
sign* a whole number part* a decimal point* and a fractional 
part. There mjst be at least one digit on each side of the 
decimal point. 

2. In scientific notation* the number is represented by a value* 
followed by a letter E followed oy an exponent. Trie value 
consists of an optional si^n* one or more digits* and an 
optional decimal point and fractional oart. The exponent must 
be an integer with an optional sign. The letter E is read as 
"times 1? to the p o * c r of". This is a convenient way to 
represent very largo or very small numbers. 

No comma may appear in a number. Examples: 

Valid Intecer Invalid I n tece r 

23 
• 100 

Vilild_R££.I_!iuriber 

-0.1 
1 e 6 (1CG0G0C) 
5 £ -8 (0.00000005) 
-8 7.35E+15 ( -8 73D0 0 P 0 0 0 0 G U 0G 0 0 ) 
-7.0e-6 (C. 03000 f) 

+40000 (Only 16-bit integers 
allowed) 

-3c*76H (No comma allowed) 

.1 (? ••) o o i g i t to the left of the 
decimal point) 

1 . (No digit to the r i .j.ht of 
the decimal point) 

- -i . 0 F - 6 . 3 (Only whole number 
exponents allowed) 

1»I 3 4 E + 20 Cvo comma allowed) 
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T a b l e <f - 3 . Ztaod.ird I d e n t i f i e r s 

o 

C o n s t a n t s 

FALSE 

Types 

INTEGER 

F i l e s 

INPUT 

Directives 

FORWARD 

Funct i ons 
ABS 
ARCTAN 
CHR 
COS 
EOF 
EOLN 

Procedures 

Tr-UE 

BOOLEAN 

OUTPUT 

EXTERN* 

EXP 
LN 
0 D D 
0 R D 
PRLC 
RGU.XD 

M A X I M T 

H E A L 

SIM 
SQR 
SQRT 
SUCC 
TRUT.C 

C H A R T E X T 

C L O S E * 
D I S P O S E 
GET 
NEW 

P A G E 
PUT 
R E A O 
R E A D L M 

R E S E T 
R E W R I T E 
•J R I T E 
W K I T E L N 

* P r i m e e x t e n s i o n 
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LABELS 

Labels are unsigned inti-cjers from 3 to r'91V inclusive. 
to mark the intended destination of a GOTO statement, 
statement is prefixed by a laoel followed tv a colon. 
120: WRITELN (f Ei\0"). 

They i,re used 
The destination 

For example* 

CHARACTER-STRINGS 

A character-string is a character or a sequence of characters enclosed 
by apostrophes. Character-strings consisting of a single character are 
CHAR type constants. Character-strings consisting of more than one 
character are string type constants (i . r . * "ARRAY [1..n 3 0 F CHAR"» 
where "n" is the number of cnarscters represented by the string). 
(Data types are described in Section G ) . To include an apostrophe 
character in a string? double the apostrophe. 

Examp les: 

t ? t • 

•A» 
» ; • 

•THIS IS A STRING* 
•Pascal• 
•Don**t give- up1 the ship.* 

DECLARATIONS AND STATEMENTS 

Declarations describe data objects to be executed in a program unit? 
statements perform explicit actions on the declared objects. 
Declarations must r. recede statements in the c-roc ram text. (See 
Sections 5 and 8 for o e t ailed discussions.) 

LINE FORMAT 

The Pascal compiler ignores the forma It in, of source lines. A 
declaration or statement may s t H r t anywhere on a line. Mere than one 
declaration or statement may be written on a single line. However* a 
keyword* an i d e n t i f i e r * or a n u m b e r c a n n o t be d i v i d e d b e t w e e n l i n e s . 

C O M M E N T S * B L A N K S AND €\DS L I \ E S 

C o m m e n t s * b l a n k s (ex ceot in c h a r a c t e r - s t r i n g s ) * ano e n d s of t i n e s are 
c o n s i d e r e o to be s e p a r a t o r s . S e p a r a t o r s must n o t m p e a r in 
I d e n t i f i e r s * k e y w o r o s * or ur.sl.ned n u m b e r s . f<t least one s e p a r a t o r 
must be p l a c e d o e t w e e n i d e n t i f i e r s * k e y w o r o s * or u n s i g n e d n u m b e r s w h ^ c h 
are not s e p a r a t e d by on.? or m o r e of the p u n c t u a t i o n s y m b o l s o i v e n in 
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Table 4-l« One or more separators 
text except as noted. 

may occur anywnerc in the orogram 

A comment has the form: 

{sequence of characters} 

in which the characters may be any character except the right brace '»} M 

or the character seqjcnce " * ) " . In Pascal* comments nay be placed 
anywhere blanks are allowed. Comments srr inserteo as notes which 
indicate the purpose of a program or a section of code? also* certain 
comments are used to enable or disable compiler switches (see Section 
2 ) . 

On nrany terminals* the brace characters are not available* so Prime 
Pascal also allows a comment tc be delimited by the character pairs (* 
* ) • Delimiters O and (* *) can oe interchan~ed. Starting and ending 
comirent aelimiters need not have the same forTi. 

REV. 0 10 
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SECTION 5 

PASCAL PROGRAM STRUCTURE 

A standard Pascal projran consists of o heading and a block* anc ends 
with a period. The block mt.y contain up to six different kinds of 
declarations and a sequence of statements enclosed in the keywords 
BEGIN and ENO« Figure 5-1 illustrates tne general structure of a 
p r o r, r a m. 

PROGRAM HEADING 

The main difference between standard Pascal and Prime Pascal in program 
structure is the head inc. In Prime Pascal* a program heading is 
opti onal • 

A heading has tne general form: 

PROGRAM i denti fier C<[ file-identifier-list:]) 3; 

The keyword PROGRAM must be the first word of a program heading. It is 
followed by an Identifier, which is the name of the program and an 
optional fil.e-i.dent j f jgr-l. j_s. t which is a list of files (separated by 
commas) used by the program. (Files are explained in Section 6.) 
Examples: 

PROGRAM SAMPLE; {The fiIe-identifier-Iist may be omitted.} 

PROGRAM Y<OUT FILE)* (It is not necessary to list all the -files 

PROGRAM X<>; useu by the program.} 

PROGRAM findroot(INiPUTi :uTPUT)J 

Not_e 

The program heaain^i if oresenti is only checked syntactically 
by the Prime Pascal compiler. Mo ct'CCK is made to see it the 
files named ex i e t . 

Aoril 1980 
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BLOCK 

A block is divider into two narts -- declaration and executaole. The 
declaration part contains declarations -nich descrine all data objects 
to be used in the ore <J ram. The ex e cut a nle oartt delimited by the 
keywords BEGIN and LNC» contains statements which specify the actions 
to be executed upon these oeclared objects. The general form of a 
block is: 

[LABEL decLaration;3 
[CONST definition;] 
CIYPE defir.it ion; 3 
[VAR dec laraticn;3 
LFUNCT ION declaration; 3- ... 
[PROCEDURL declaration;] ... 

B££IN 
[ s t a t e r i e n t - 1 [ ; s t a t e n e n t - 2 3 . . . 3 

LHQ. 

ETxarr.p l e i : 

ft 

PROGRAM EXi; 
LABEL 

i; 
CONST 

ONE = i; 
TYPE 

SMALL = 1..3» 
VAR 

TINY: SMALL; 
PROCEDURE PCVAR X: S M A L L ) ; 

B E G I M 
x : = l 

E N D ; -COf p r o c e d u r e P3 
B E G I N 

P< T I N Y ) ; 
I F ( T I N Y ) O ONE) 

THEN I U & I M 

W R I T f L N ( • E R R '..• R • ) ; 
G37G 1 

t. '•< c ; 
I F ( T I N Y - Cr E) 

i : 
E N D . 

T H E N W R I T T L M < fTINY 

CUf program E*l) 

ONE ) 

Exarrple 2: 

(This is the null o r o c. r a ?.. > 
BEGIN 
END. 
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V. D e c l a r a t i o n P a r t 

T h e d e c l a r a t i o n p a r t of a b l o c k is d i v i d e d i n t o six s u o p a r t s -- l a b e l t 
c o n s t a n t * t y p e * v a r i a o l e * p r o c e d u r e * a n d f u n c t i o n p a r t s . It m u s t 
p r e c e d e t h e e x e c u t a b l e p a r t . 

L a b e l D P C ^ l a r a t _ i o n _ P a r ^ : T h e l a b e l d e c l a r a t i o n p a r t s p e c i f i e s all 
l a b e l s t h a t m a r k s t a t e m e n t s in t he c o r r e s p o n d i n g e x e c u t a b l e p a r t . T he 
l a b e l d e c l a r a t i o n p o r t h a s t h e f o r m : 

LABEL label [»labelj...i 

The keyword LABEL beads this part. 

Each declared labeLi which is an unsigned integer consisting of UP to 

four digits* must be unique anc mark only one statement in the 

executable part. However* if block B is nested in olock A* a label 
declared in A is allowed to oe rede finer; in r. Ex a motel 

PROGRAM TEST(OUTPUT); 
LABEL G*. 

n PROCEDURE REDEFINE; 
LABEL 6; 

BEGIN ... 
GOTU f>; ... 

&: END; {Of procedure REDEFINE} 
BEGIN 

REDEFINE; ... 
G O T O £.; ... 

b : E N D . { 0 t p r o --. r ct u T E S T ) 

Cong -tLant_Qe f j. ni t i on P a r t : All c o n s t a n t s to be r e p r e s e n t e e "by n a m e s in 
a p r o g r a m m u s t be c e f i i e d in tne c o n s t a n t D e f i n i t i o n p a r t . T h e form of 
this p a r t i s : 

C O N S T i c e n t i f i e r - 1 
C i d e n t i f i e r - 2 

c o n s t n n t - 1 ; 
c o n s t a n t - ? ; 3 

The k e y w o r d CO;.ST h e a d s tnis p o r t . 

An i d e n t^i.f_i££ is the n^mc to L O a s s o c i a t e d with a s p e c i f i c c o n s t a n t . 
It *ill oe u s e e if; til ace ol t r>. c c o n s t a n t f r o u jhout t h e e n t i r e block 
c o n t a i n i n g t h e d e f i n i t i o n * u n l e s s trie i d e n t i f i e r is r e d e f i n e d in a 
contai nea o l o c k . 
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A coristant is a f i x e d v a l u e w h i c h rn;jy be a n i n t e g e r or r e a l nurrber w i t h 
o p t i o n a l s i - n * a c n a r a c t e r - s t r i n g , or a c o n s t a n t i d e n t i f i e r ( p o s s i b l y 
s i g n e d ) . A c o n s t a n t i d e n t i f i e r is an i d e n t i f i e r t h a t h a s a l r e a d y b e e n 
a s s i g n e d a c o n s t a n t v a l u e . 

Exarnp les : 

CONST 
BLANK = » • 
TAX_RATE = 
MAX = 50; 
KIN = - M A X ; 

05; 

{MA X is a const ant iaent ifier.) 

Ty.pe D e fJLDj^ion_Pa ML : All constants and variables in a program have 
types. The type of a constant is determined by the syntax of that 
constant. The type of a variable* on the other hand* must be 
explicitly specified in trie variable declaration part <exolained later 
in t h i s sec t i o n ) . 

Pascal provides five standard (predefined) date types -- INTEGER* REAL* 
C H A R » BOOLEAN* and TEXT. In addition* Pascal permits users to define 
new data types in the tyoe definition part of a program. (Data types 
are discussed in detail in Section 6.) 

The type definition part* which always begins with 
has the form: 

the keyword TYPE* 

II££ typc-identifier-1 - data-typo-1? 
C t y p e - i d e n t i f i e r - ?. - d a t a -1 y ;> e - ? ; J • • . 

A t y p e - i o e n t i f i er is t h e n a n o of a s p e c i f i c dat_a;:t vp_e? it w i l l be 
a s s o c i a t e d w i t h o n e o r m o r e v a r i a b l e s in t h e v a r i a b l e d e c l a r a t i o n p a r t . 

A .d.2.iiLZt_y_p,e ^ s e i t h e r a ne«i d a t a t y n e r e c o g n i z e d by P r i m e P a s c a l or a 
t y p e - i c e n t i f i e r t h a t h r. s a l r e a d y b e e n a s s o c i a t e d w i t h a n e w d a t a t y o e . 

E x a m p l e s : 

T Y P E 
L E T T E R S - » A » . . , Z * ; 
S T R I N G S - A R R A Y C I . . 5 0 3 3F I N T E G E R ; 
Q a y s C f w o r k = ( M O M * TUL » W E D * TIIUR, FR I ) ; 
STR = F I L L OF C H A R ? 
Ch = LETTERS; (CM ana LETTERS denote the same type.) 

Vjjr iakl£_0S.ckHZJ* 1 J.Qn_?.3E1: A v a r i a b l e is a n a m e d d a t a o b j e c t t h a t c a n 
a s s u m e o i f f e r e n t v a l u e s d u r i n g t h e e x e c u t i o n of a p r o g r a m . V a r i a b l e s 
to b e u s e d i n t h e p r o g r a m m u s t be d e c l a r e d in t h e v a r i a b l e d e c l a r a t i o n 
p a r t . T h e f o r m o f t n i s p a r t i s : 

VAK i d e n t i f i e r - l C* i a e n t i f i e r - 2 J . . . : d a t a - t y p e - i ; 
L i d e n t i f i e r - 3 C« i d e n t i f i e r - 4 3. • • : da t a - t y p e - 2 ? 3. • • 

Th e k e y w o r d V A R h c o o s t h i s o a r t . 
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An jdent _i f 2er is the name of a variable contained in the program. The 
variable must be explicitly associated with a da^a-ly^e which 
determines the range of values the variable can assume* the set of 
operations that can be performed on it* and the class of standard 
procedures and functions that can be used on it. 

The data-tyre may either be one of the star)card data types (INTEGER* 
REAL* CHAR* BOOLEAN, or TEXT) or be a type-identifier as defined in the 
preceding type definition oart. Examples: 

<*% 

OF CHAR; 

TYPE 
OPERATIONS I G!\'S = (PLUS, MINUS* 1IME5); 
£XAM_SCCRES = 0 • . 1 30 ; 
STRING - ARRAY [1..15J 
D A T E _ R E C O R D = RECORD 

M U N T H : 1..12; 
YEAH: INTEGER 

E N' f J: ;! 
- SET OF • A • • . • Z * J 
- FILE OF INTEGER; 

LE 
IN 

VAR 
OP 
sc 
ST 
DA 
LE 
IN 

TTER_SETS 
TEGER FILE 

E R A T O R S : OPERATION__SIGNS; 
O R E S : E X A M _ S C O R L S ; 
R I N G I * S T R I N G S : STRING; 
TE : D A T E . R E C O R D ; 
TTERS : L E T T E R _ S E T S ; 
T E G E R S : INTEGER F I L E ; 

R00T1, R00T2 
COUNTER 
FLAG 
FILLER 
TEXTIN* TLXTOLT 

REAL ; 
INTEGER; 
BOOLEAN; 
C H A R : 
TEXT ; 

The type definition and variable oecloration may be combined. 
Examp les : 

VAR 
OPERATORS : tPLJS* MINUS, TIMfS); 
S C O R E S : U . . I G C ; 
S T R 1 N C 1 * S T R I N G ? : A R R A Y C I . . 1 5 3 OF C H A P ? 
D A T E : R E C O R D 

MOMTh : 1..12? 
YEAR : INTEGER 

r \ D ; 
LETTERS : SET OF » A • . . • 2 • » 
INTEGERS *. FILE OF INTEGER? 

However* it is riecessary to keep the tyje definition and variable 
declaration separate* if the variables- are to be used as actual 
parameters. (S-.e Section J for detailed discussion.) 

The association of on identifier -inc its data-type is valid throuohout 

RE ̂  
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r* 
the entire block tonloinino the declaration* unless the identifier is 
redefined in a containeu block. Suppose th.it block 3 is contained in 
Block A. An identifier ueclared in A can oe reassigned to a variable 
of any type local to B and this redefinec association is valid 
throughout the scope of 2. 

Ex ample 1 : 

PROGRAM SAhi; 

VAR v : I N T E G E R ; 

P R O C E D U R E P i ; 

VAR v : P E A L ; 

Exarrp le 2 

A 

PROGRAM 
TYPE T 
VAR V 

SAMP i 
(TIME, 
T; 

TAPE, TIRE); 

PROCEDURE 
TYPE 1 
VAR V 

P2; 
ARRAY 
T; 

[1..5D OF INTEGER; 

P£Oc.e.dure_and Li±Iii.iii2Q Q££ l̂ ar at,j_on Lil£i^* Procedures and functions 
are the two typos of suptrosrams in Pascal. Every procedure or 
function must be o e c U r c J in the- p roc ecu re declaration part or the 
function declaration part respectively* before it can be used. If both 
a procedure and a function are used in a program, the function 
oeclaration must jreceae tne procedure declaration* Procedures and 
functions arc discussec in detail in Section 9. 

Executable Part 

The executaole part, delimited by 
a sequence of statements which 
descrioed in th< oeclaration a art 
has the form of ,j compound statement* 
detail in Section 8. 

the keywords BEGIN and Ef.'D, contains 
perform rvplicit actions on the data 

of the block. The executable part 
Qlt sta toments are discussed in 

April 19 R 0 
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Example: 

{Program Heading} 
PROGRAM 'CONVERSION! INPUT* OUTPUT); 

{Declarat ion Part > 
VAR CHARACTER I CHAR? 

NUMBER : INTEGER; 

{Executable Part} 
BEGIN 

READ(CHARACTER) \ 
NUMBER ;= ORD(ChARACTER); 
WRITELNC* CHARACTER * , • ' • » , CHARACTER, »•'•, 

f EQUALS TO NJiBER »» NUMBER) 
END. 

n 

%INCLUDE 

The compiler directive ^INCLUDE provides a means of directing the 
compiler to include the contents of a specified file into the program 
unit at compile time* 

The general fornr, of ^INCLUDE is: 

3LLii£k!U2E lilienameli 

where lj l_gname is the name of the file to be incorporated into the 
program unit at the position of JUNCLUDE* The filename can be a 
pathname if the included file does not reside in the current UFD» 

An ^INCLUDE directive can aopear anywhere that a declaration or 
definition of the oeclaration part* or a statement of the executable 
part* can appear. An included file may contain additional ^INCLUDES* 
but commonly contains! 

o Declarations that are common to more than one program unit 

o 'tumeric key ccf initions » especially for the file- management 
system ,-.nd application library. 

% INCLUDE directives can be nested u;: to seven levels. 

The XINCLUDE directive is a Prire extension to standard Pascal, 
a Prime kcy«oru. 

Example! 

PROGRAM SAMPLLi 
^INCLUDE •VAR_FILF»; {Suppose, that VAR_riLE contains 

a set of commonly usee 

It is 

REV. 0 
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variblc declarations..) 

PROCEDURE Pi; 
^INCLUDE »VAR F1LEM 
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SECTION b 

DATA TYPES 

function* or expression in a program must 
type aeterTiines the set of values a 

or a junction or an expression may generate. The 
<i re oerf ormed on 

representee in 

Every constant* variable* 
have a data type. The data 
variable may assume* or a function or an expression may en 
data type also determines which operations are oerformed on the values* 
and how these values drc representee in storage. 

The data type of a constant* 
determined as follows: 

variable* function* or expression is 

o The data type of a constant is determined by the syntax of 
cons tant. 

that 

f) 

o The data type of a variable or function result is explicitly 
declared in a variable or function declaration. See Section 5 
for a discussion of the variable anu function declarations. 

o The data type of the result produced oy an expression is 
determined by the operands and operators within that exoression. 
See Section 7 for a detailed discussion. 

Figure 6-1 summarizes the data types available in Prime Pascal. Each 
data type is described later in this section. The internal 
representations of data types are discussed in detail in Appendix B. 

SCALAR DATA TYPES 

Scalar data types -ire the basic data tynes in Pascal. All 
types must be built from the scalar data types. 

other data 

Each scalar data type has a 'iroup of distinct values, called constants* 
which have a e. e f i n e o linear ordering. Thus* each scalar type is 
ordered. The total number of constants in a type 1 is called the 
cardinality of T. The cardinality orovides a measure o f t n e storage 
needed to represent a v/arianlp of the type T. 

Scalar a a t a types arc? oiviucd into t * o classes: standard scalar data 
types and user-defined scalar data types. The standard scalar types 
are the predefineo* built-in types provided by Pascal. The 
user-defineu scalar types <)rv the new data tynes created by the user* 
they must be defineu in the program in order to be recognized oy the 
Pascal compiler. 
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Figure 6-1. The Hierarchy ot Data Types in Prime Pascal 
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The, Standard S c a l o r p d t a Tyres 

There are four standard scalar types -- INTEGER* REAL* BOOLEAN* and 
CHAR. 

The I N T E G E R . T y p e : The INTEGER type comprises a subset of the whole 
numbers (integers) which arc the lb-bit* t wos-comp lernent » fixea-point 
binary n u m o e r s . The values of the TNTTGER type arc in the range of 
-32 768 to +3 2 7 L 7 or -olS to io - 1 . The ordinal number of an integer 
constant is the integer constant itself. 

However* the user ray also use 3 2 - p i t integers in a program. In this 
case* the user must declare these integers as the constants of a 
subrange of the INTEGER type, but not the INTEGER type itself. (The 
subrange type is discussed later in this section.) Example: 

I = -33 0 CO..+66000 CTr.i ill uefine as a 32-bit integer.} 

KA 

\ot_e 

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

There is a predefined Pascal constant called tf A X I N T whose value is the 
largest available integer constant of the INTEGER type on a soecific 
computer. Thus* on a Prime computer* KAXINT is 32767. (-MAXINT is 
equivalent to -32767.) 

Some examples of trie INTEGER type constants are: 

Valid 

32767 
+ 200 

0 
M A X I M T 

-11 

in^a M_d 

32*767 
4 0 0 0 0 

-32769 
3 2.00 

{N< o comma allowed} 
{Greater than the upper bound 32767} 
{This number is a 32-b it integer.} 
{A valio real number but not an integer) 

There are five urithmetic uper<jtors: + * - , *» f) I V * and POD (modulus)* 
and six relational co craters: -i <>» <* >* <-» ^nd >= available for 
the INTEGER type. Table 4-i in Section 4 'lives a brief description of 
each operator. Section 7 gives a aetailed discussion of all Prime 
Pasc al operat ors. 
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There are four standard functions used frequently to produce inteper 
r e s u l t s . I is any integer and Q is any real n u m b e r . 

ABS ( I ) 
SQR(l) 
TRUNC(R) 
R0UND(K ) 

{Absolute valued 
{Square) 
{R truncated) 
( R rounneci) 

O 

See Section II fcr r.ore information on s tan car J f u n c t i o n s . 

The,, RfcAL Ty,̂ ,-e '. Trie REAL type is a subset of the real riumDTS (decimal 
v a l u e s ) * Or, Prime c o ™ o u t e r s * the a p p r o x i m a t e run:e of real numbers i.s 
-1*10 3S to + 1 * 1 C ^ . 

There are two methods or ' r e p r e s e n t i n c real c o n s t a n t s -- tne decimal 
n o t a t i o n ana the s c i e n t i f i c notation (see NUMERIC C O N S T A N T S in Section 
<») • The following ,jre cxamolos of the RLAL ty^c c o n s t a n t s : 

Valid 
• 12.0 

3.141b9 
-0.123456 

23E3 
-7.0E-5 

+2.01E+20 

I n v a I i d 
2. 

.10101 
3L8.5 

{•io digit to the right of the decimal point) 
(*;o dicjit to the left of the decimal point) 
(Only whole number exponent permitted) 

There are four arithnetic ooerators: and and six 
relational operators: =• <>» <» >« <-* ana >= applicable to the REAL 
type. For more information* see Section 7. 

There are also start oar a functions th.jt ;> reduce REAL type results. R is 
any real number a no A is ei trier an intrver cr real njTter. 

A3S(R) (Absolute Vdlue) 
StiR(R) (Square) 
S1N(X) (Sine) 
COS(X) (Cosine) 
LN(X) (r-.atural logarithm) 
EXP(X) (Exponential) 
SQRT(X) (Square root) 
ARCTAN(X) (Inverse tamjent) 

See Section 11 for more information on standard functions. 

The 300LEA.-J Tyre: The two values (true and false) of the BOOLEAN type 
are denoted by the s t a n d a r u constants TRUE ana FALSE. 

The ordinal numbers of the boolean values* FALSE and TpUr» are the 
integer values 1 ana 1 respectively. Thus, FALSE < TRUE is defined. 

REV. 0 
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T h e s i x r e l a t i o n a l o p e r a t o r s -* < > « < * >* < = » a n a > = o p e r a t e o n a n y of 
the four standard scat3r types or the string type (discussed later in 
this section) tc produce a Boolean result* 

In addition* three Boolean operators (OR* AND* ana NOT) can be applied 
only to Boolean values to produce a Boolean result. All operators are 
described in detail 1n Section 7. 

Three Boolean functions ( OJC » EOF* ana EOLM) return Boolean values TRUE 
or FALSE. See Section 11 for ^orc information. 

ilotc 

o 

Pascal BOOLEAN type is not compatible with FORTRAN and 
FORTRAN 77 LOGICAL type, but is compatible with PL/I PIT type. 

The CHAR Type: The CHAK tyoe is a set of characters* i n d u e in?j both 
printable (graphic) ana no n-printable (control characters). The 
standard character set used by Prime is the ANSI* ASCII 7-bit character 
set* Internally* each character in the Prime computer is represented 
by a unique octal value which establishes the collating sequence for 
the character set. Appendix C presents the ASCII character set and the 
associated octal values* which range from 200 to 377. 

To indicate a constant of the CHAR type* place an apostronhe (a single 
quote) on each side of the character. To indicate an apostrophe* write 
it twice. Examples J 

•A» 
•7» 
•;• 
• i n 
t » {blank is considered a "printable" character.) 

Note 

A constant of the CHAR tyoe is always a s i n o U character. 
Constructs such as »123' or *STRING* ore not constants of this 
type out arc constants o1 a ft.ore complex ty;>e callc?d the string 
type which is described tater in this section. 

Each character constant externally corresponds to a uniaue inteqer 
value which is the ordinal number of the constant. The oracring 
relationship between any two character values is the- same as between 
their ordinal numbers. The ordinal ntimber is nroouced by the standard 
ordinal function ORL. Examples: 

ORD( 
0RD( 
0 R 0 ( 
ORD( 

•A* 
• a * 
» n • 

• ! • 

) 
) 
) 
) 

— 
-
-
-

193 
225 
176 
oRD ( 0 •) = 1 

O c t a l walue 3 : 1 ) 
{Octal value 34 IT 
{Octal value 2f,0) 
{Characters •G• through 

converted to integers C 
usinn this exoression.) 

• 9• can be 
through 5 by 
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T h e c h a r a c t e r f u n c t i o n CHR is the i n v e r s e CJ f O R O . E x a m o l e s : 

C H K < 1 9 3 ) - ' A ' 
C H R ( 1 + C R D C " 0 • J) - »1 • 

T h e r e a r e t w o m o r e s t a n o a r c f u n c t i o n s p a r t i c u l a r l y u s e f u l for 
processing character oat a -- PRL'U (predecessor function) and SUCC 
(successor function). When the argument of PR TO end SUCC is of type 
CHAR* the functions c «n be a e f i n ed as: 

PRED(ch) = CHR(nR0(ch) - 1) 
SUCC(ch) - CHR(GRD(ch) * I) 

Ex amp I esI 

PRED< »P») - »0» 
SUCC( ,P ,> - 'Q* 

Functions are described in detail in Section 11. 

The relational operators = , <>, <» >, < = , end >= are applicable on all 
character constants. For more information* see Section 7» 

f% IJlg„Msgr-De f i nee Scalar Pata,Types 

There are two user-aefineo scalar types -- enumerated and subrange. 

The Enumerated Types! »n enumerated type defines an ordered set of 
values by enumerating the identifiers that denote these values. 

To create an enumerated typf* use the follow in-i type definition! 

TYPE type-identifier - (identifier-1, identitier-2 C,ioent 1 fier-3 1.••)» 

The jjiervtvf jer contained in the parentheses .ire the constants of the 
new enumerated type* ana the ly.Q.Q.zldLQ.LlllLL is t^e name of the new 
type. 

The ordinal number is 3 for the first (leftmost) constant and is 
incremented by 1 for each successive conrt.int. The largest allowable 
ordinal number cf on enumerated type is 3?767 en Prime computers. The 
orcering relationship between any t * o constants is the same as between 
their ordinal numbers. Examples: 

TYPE COLUR - (RED, YELLOW* GREEN, GLUE, PINK); 
SEX - (MALE, FEMALE)'. 
FLAG - (FALSE, TRUE)? 
DAYS = (MOW, TUT, WED, THUR, FRI, SAT, S U N ) ; 
KONTn = (JA\, FEii, "•&*, APR, MAY, J Û J, JUL, AUG, SEF, CCT, NOV* 

DEC) ; 
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J^ 

These newly createc dcjta types arc associated * i t n variables by using 
the variable declarations: 

VAR COLOURS: COLOR; 
s: SEX; 

• F: FLAG; 
WEEKDAY: DAYS; 
MONTHS: MONTH; 

The t y p e d e f i n i t i o n ana v a r i a b l e d e c l a r a t i o n may be c o r r i b i n e c . E x a m p l e : 

VAR S : (MALE* FEMALE)5 

If si* s2 and s3 arc valid statements* then the foilowinq examples* 
based on the above declarations* are meaningful statements: 

WHILE WEEKDAY <- R I DO si; 

FOR MONTHS := MAR TO SEP DO S2? 

WEEKDAY := SUCC (WED)*, 

F := TRUE; 

IF COLOURS <> GkEE\ THEN s5\ 

The constants of enumerated types must not appear in more than one 
enumerated type. The following example is illegal: 

TYPE FAMILY = (MOTHER* FATHER* SISTER* BROTHER); 
PARENTS - (FATHER* MOTHER); 

The relational operators -i <>* <* >» <=* and > - are applicable on all 
enumerated types provided both operands arc of the same enumerated 
types. 

Three standard functions (SUCC* PRED* nnd ORD) apply to enumerated 
types. For- example* given the following tyoe definition: 

TYPE SHAPE - (SwUARrl* CIRCLE* P.ECTA.\CLr* TRIANGLE); 

then 

S U C C ( C I r< C L L > = RECTAL G L E 

PRED(CIRCLE) = LilUAKE 

ORD(CIRCLE) = 1 

{ S u c c e s s o r o f CIF;CLE) 

{ [ ' r c c c c e s s o r o f CIRCLE) 

O r d i n a l number o f CIRCLE) 
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Ill£..S"to ranoe Types : A subrange type is a data type that c o rn p r i s e s a 
specified range of any other already de finer: scnlar data type? except 
type REAL. 

To define a subrange type* use the following type definition: 

XJ££L£ type-iuentifier - lower-bound..upper-bouno; 

Both lower-bound and upper-bound arc constants of the same standard 
scalar type (except REAL) or £r.£.y_li>us l.v ce f_i_LL£.i2 enumerated type* termed 
the base (best) type* di\<j the lower-bouno value must not be creater 
than the upper-bouna value. The ll.pe-jjJen^_H j_e r is the name of the new 
data type that comprises only tnosc base type constants within the 
lower- and upper-oound. Examples: 

TYPE 

EXAMSCORE = 1..100; 
D I G I T S = 'o* ..*y*; 
LETTERS = •A ,..'Z»; 

{ Subr ance of I NT EaER ) 
{Subranqo of CHAT'} 

DAYS = <MON» TUEi kEQ* THUR, FRI* SAT* S U N ) ; {Enumerated type} 
WEEKDAYS - M0N..FR1? {Subrange of DAYS') 

MONTHS = (JAN, FEB* MAR, APR, MAY, JUK, JUL, AUG, SEP, OCT, NOV, DEC)* 
VACATION = JUN..SEP; {Suoranoe of MONTHS} 
FIRST_TERM. = JAN..KAY? {Subrange of MONTHS} 

Once the new data types arc defined* they wilt be associated with 
appropriate variables by variable declarations. Example: 

VAR 
SCORES : EXAMSCOREJ {EXAMSCORE is a subrange of INTEGER 

defined in the first example above.} 

The type definition and variable declaration may D C combined. Example! 

VAR SCORES : D..1C3; 

Dased on the above example, the assignn-ent SCORES := 95 is permissible, 
but SCORES := 101 is not. Any attempt to assign ^n out-of-ranqe value 
to a subranqc variable ^ill cause a run-time error. 

All the operations, functions* and procedures defined for the 
associated scalar type (basr tyoc) may be applied to the subrange type. 

Constants of subranges of type INTEGER can eitner be lb-bit or 32-bit 
twos-complcirent, fixed-point binary numtcrs. Examples: 

TYPE NUMBERS = -33GCG..+33 3 0G* 
LIMITS - <«u3 03 . .630 30 5 
YEARS - 1700..1SU3; 

{3 2 - R11 binary numbers} 
{3?-pit binary numbers) 
{16- oit binary numoors) 
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S T R U C T U R E D D A T A T Y P E S 

A s t r u c t u r e d d a t a t y p e is c h a r a c t e r i z e d by t h e t y p e ( s ) of its 
components and by its structuring method* A component may have a 
scalar or structured data tyoe. Although a structured data type can be 
quite sophisticated* it is ultimately built un from the scalar data 
type(s)• 

There are four basic structured data tyres -- A ^ R A Y * RECORD* SET and 
FILE. Each of these 
type def i ni t i on. 

new data types Tust oe defined by the user in a 

Cau t J_on 

The keyword PACKED used in tyo*1 definitions does not have any 
effect. However* use of PACKED is not advised* and will 
generate a severity 1 error (warning) at compilation. 

An ARRAY type is a strjeture consisting of a fixed number of components 
(elements) which arc all of the same tyte* called the base type. 
Elements of the entire structure arc associated with a single name* 
called the array name. Array elements can be selected at random and 
are equally accessiole. To denote an individual array element* follow 
the array name by the so-called index in scuare brackets C D. This 
index is to be a value of the type definea as the index type of the 
array. Therefore* the definition of an ARRAY type specifics ooth the 
base type and trie index type. The general form isl 

IIP.L type-ioent if ier = ARRAY [ 11 ] OK tL? 

The t,XP.£r2££0illlm is tne name of the new ARRAY type. tl specifies 
the index type whose values are to be uceJ in the 

Example l: 

TYPE SAfPLEl - ARRAYE1 ..13C 
VAR R : SAMPLE 1 J 

] OF REAL; 

T h e s e d e c l a r a t i o n s i n d i c a t e t na t R w i l l bo a 1 0 0 - c l e m e n t array of 
R E A L . The first e l e m e n t w i l l be a c c e s s e d by K L 1 ] * t he s e c o n d by 
R E 2 3 * . . . * and the nunoreo'th by «[ 1 n C J. 
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Examo le 2 : 

TYPE DAYS = IKOfct TUE, WED, TtiUK, FKIt SAT, SU.N>; 
SAMPLED = ARRAY CDAYS J OF INTEGER; 

VAR D : SAMPLE2; 

These dec I orations indicate that D * i I t be a 7-elcncnt array of 
INTEGER. The first element will be referenced by DCMON3? the 
second by DLTUE3*..., and the seventh by DC SUN 3. 

Example 3: 

TYPE EXAMSCGRE = 1..10G5 

VAR STUDENTSCORL : ARRAYC1..503 OF EXAMSCORFJ 

BEGIN 

n STUDENTSCGRfC 1 3 9a; 

END. 

The. St ri_na Types: A line of text can be represented as an array of 
characters. Tnis particular ARRAY type is called the string type. The 
definition of a strinq type on prirce computers is* 

IlZfL typc-ident if ier = ARRAY C 11 3 OF t 2 *, 

where l^.££z.2^£I2JLJ.ll£C ^ s ^ h e n^^f of the ne* string tyoei tl is a 
subrange of type INTEGER witn a Lower bounc of 1 and t2 is type CHAR. 
A string Literal I a string of characters enclosed in two single cuotes) 
is restricteu in length within 2 to 256 characters* 

I\/Ot.e 

Although P r i r,'; e Pascal a o e s not support the keyword P A C < E D in 
type definitions, an ARRAYLl..n3 OF CHAR is always st_o£ed as a 
P.3C_is.ed ARRAYtl..nj OF CHAR on Prime computers* 
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•* E x a m p l e l : 

T Y P E S T R 1 N C 1 - A R R A Y C 1 . . 1 3 3 OF C H A P ? 
V A R S T R I N G S : S T R I M G i ; 

B E G I N 

S T R I N G 

S T R I N 

2 .*= * A B C D E F G H I J » ; 

= * A B *; 

E N D . 

E x a m p le 2 : 

{ "I h i s is fin i n v a l i d a s s i g n m e n t . 
T h r s t r i n g m u s t c o n t a i n 10 
characters.) 

i T Y P E 
L E N G T H = 1 . . 3 0 J 

S T R I N G = A R K AY [ L E N G T H ] OF C H A R ; 
VAR 

ALPHA : STRING; 
I : LENGTH; 

B E G I N 

OR I :- 1 T u i'J D O R L A D ( A L P H A C T 3 ) 

E N D . 
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JJie^uj^tM uJ_Ten^J.onai_Ar ra^s: As c. efineo ir the nrevious section* the 
base type of an array can oe any data type. It the base type of an 
array is an ARRAY type cr a sequence of twe or Tore ARRAY types* the 
array can be c a Ilea a mul t iriimens i on a I array. Example: 

VAR* 
SAMPLE I ARRAY CBOOLEAMl OF ARRAY C1..133 OF ARRAY CSIZE3 OF REAL; 

{Assure that SIZE has already been defined.} 

The above declaration c <-i n be simplified to n-ore convenient forms: 

VAR 
SAMPLE : ARRAY C3G0LEAN, 1 • • 1C « SIZE 3 OF REAL 5 

or 

SAMPLE : ARRAY C30OLEAf*3 OF ARRAY C 1 . • 1 G * SIZE3 OF REAL; 

or 

SAMPLE : ARRAY C300LLAM* 1.-103 OF ARRAY LSIZE3 OF REAL; 

In general* to create a mul t i :ii mens ion? I .jrray* use the following type 
definition: 

IIEL type-identifier - ARRAY C 11 » t?*...) OF base-type; 

where tl» tZ* etc. are index types. If ri inoex types are specified* 
the ARRAY type is called n dimensional and Ln array element is 
designated Ly n incices. Example: 

CONST 
NUM_OF_CLASSES = 3; 13 classes) 
NUM_OF_STUDENTS = 20; (20 students in each class) 
NUM_OF_LXAMS = 4; {Each student- took <* exams) 

TYPE 
SCORE = ARRAY C1 ..NUM_CF_CLASSES % 1..NUM_OF_STUDENTS, 

1..NUM_Or_EXAMS3 OF INTEGER; 

VAR 
StudentScore: SCORE? 

Using the example above* Student ScoreC 2 * 1 J * .5 3 would designate the 
third exam of the tenth stuecnt in class number 2. 

Similarly* StudentScoreLJ* 2 0* '*) would aesinnate the fourth exam of 
the twentieth stuccn t ir, class number 5, 

An array can have up tD eifht tiimensiors. The maximum size of an 
array * however* a e series on the declaration of the array. If an array 
is oeclareu u s i n.- tne Z A T E P. \ attrioute* then tre maximum size of the 
cirray may oe <J:> :c V. *' *orns Ion . therwise* the maximum si/e of an 
array is fc 4 >\ woros Ion:. 
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The R E C O R D Types 

A R E C O R D type is 
( e l e m e n t s ) which 
t y p e a r e c a l l e d 
f i e l d - i d e n t i f i e r , 
d e f i n i t i o n : 

a s t r j c t u r e c o n s i s t i n c ct ^ f i x e d n u m b e r of c o m p o n e n t s 
c J n h a v e d i f f e r e n t data t y p e s . E l e m e n t s of a R E C O R D 
f i e l d s ;jnd each e l e m e n t has a n<imc» c a l l e d the 
To d e f i n e a R E C O R D s t r y t u r c t u s e t h e f o l l o w i n g type 

T Y P F record-ioer, l i f e r - R E C O R D 
f i e I d-i d e i 11 i f i o r - 1 : tyuo? 

f i e I a- i c rr.t i f i C T - M ! t/ce 
L . • v . J « 

w h e r e rej^o^c-jMent^jf i_er is the n,trrf ;iven tc tht e n t i r e s t r u c t u r e * 
Each f i_ejl d- j.d e n i l f i e r a nc its a s s o c i a t e d t_£P£. ( w h i c h ciin be any tyoe» 
even a n o t h e r R E C O R D t y o o ) is l i s t e d b e t w e e n the k e y w o r d s R E C O R D and 
E N D . If the nurr,rcr of valu e s in each of the f i e l d s is Fl* F 2 * * « * t F n * 
then the c a r d i n a l i t y of the re c o r d type is ( F l * r 2 * « - » * f n ) . 

E x a rr p I v 11 

*% 
TYPE PERSON = RECORD 

\- A *l E : A 1R A V C 1 . . 2 5 J 0 F 
AGE : 0 . . 9 9; 
S F x. : ( M A L E , F E M A L E ) ; 
S 0 C _ N U K : I N T E G r R 

E'-iD; 

CHAR; 

Ex amp Ie 2 : 

TYPE 
CUS 

R 
TOMER 
EC CRD 
N A M E 
ID_N 
1 N V 0 

^RECORD -

I A R R A Y C I . . 30 3 OF CHAR? 

UM : I N T E G E R ; 
ICE_DATE : WCCORD 

MOMH 

DAY_OF 
L-.JD; ( O F 

LISCvUWT, A N T_F- A I 0 
END; tCF t h e 

( J A \ • F E 3 • MARi APR* 
**AY, JUM, JUL* AUG, 
SFFt O C T , r j o v , O E O ; 

MOM : i . . o i ; 
t h e INVOICE_0ATE r e c o r d } 

^ E A L 
USTC>irR_«EC0«D3 
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E x a m p l e 3 : 

TYPE DATE = R E C O R D 
0 LJ y 0 f W e e * 

M o n t h 

D b y 0 f ?-' o n 
Y e a r 

(SUN, MOM, T.![, WEOt 
THUPr F R I , S A T ) ; 

<JA\', F E P , MAR, APR, 
MAY, JUN, JUL* AUG, 
SEP* OCT, \ir>v, D E O ; 
i.. 51; 
I N T f G E R 

FAMILY = ( F A T H E R , MOTHERi B R O T H E R , SISTER)? 

VAR D A T E 1 * D A T E 2 : D A T E ; 
B I R T H D A Y : ARRA Y C F A M I L Y ] SF DATE? 

To access a p a r t i c u l a r reccrc e l e m e n t , follow the name of the variable 
Dy a p e r i o a ana then by the nane of the e l e m e n t ! 

r e c o r d - v a r i a b l e . f i e l d - i d e n t i f i e r 

U s i n ^ E x a m p l e 3 a b o v e , if DATE I is to c o n t a i n the d a t e : 

T u e s d a y , J u l y 1 5 , 198 0 

the folio wine ass i .-nrr.en t s t a t e m e n t s will bo w r i t t e n : 

DATE1 .DayCf *'eek 
0 A T E 1 . M o n t h 
D A T E 1 . D a y OfMon 
D A T E l . Y e a r 

= T u r; 
= JUL; 
- is; 
= 13 A c; 

If the B I R T H D A Y of SISTER i r. : 

S a t u r d a y , be c e ;..i e r h , 19 7 5 

The f o l l o w i m j iissi-'nmont s t a t e m e n t s *ill be w r i t t e n 

BIRTHDAYC SISTER J.DayOfxee< 
BIRTHDAYC SISTEK l.Morith 
3IRTHDAYC SISTER 'J.DayOf von 
B I R T H D A Y C S I S T E R J.Year 

= SAT ; 
= ore; 
= G; 
- 1975? 

The references to elenents in a record structure can be simplified by 
us inn the WITH statement. The general for Mi of the iVlTH statement is: 

WJ_J_H record-variable-] C, r eccr d-v ar i a t I e-2 D. • • Q.9 statement 

Within the stj^pnent after }Q, record elements may be referreo to by 
field-identifiers cnLy. I r. is f o r m of record access allows the compiler 
to generate more efficient code and is suggested when a larije number of 
components of a re corn ^rr to t;e accessed. 
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T h u s * t h e p r e v i o u s a s s i g n m e n t s t a t e m e n t s cur, bt r e w r i t t e n a s 

WITH 0 A T E 1 DO 
D a y 0 f W e e K : 

• Mont h : 
D a y O f M o n : 
Year 

= TUEi 
= JUL? 
= lb; 
: = 1 9 « c ; 

ana 

W I T H B I R T H D A Y C S I S T E R ] [0 
Day'J t W e e k 
,"t o r t h 
D a y O f Mori 
Y e a r 

- S A T ; 
= DE:; 
- 6 * 
= 19 7r,; 

The * 1T H stc. tcnent is described in detail in Section 9. 

O 

Records .with V a r inrts: In •'oSC-i It records or the sane RECORD type need 
not have the same tie I as u o ^ p o n c n t s ) . In nest cases* each of these 
records can be divined i r. to two parts - - c; part with fields common to 
all these rec or as called the f u e d part nnc a part with fields varyinq 
from record to record cat lea the variant p^rt. The fixed oart must 
precede the variant part. 

To define records 
definition: 

with variants use t f o I I o w i n o N E Z 0 k D t y p e 

IXQE r e c o r d - i cer, t i f i e r -
RECORD 

[ f i e I d - i der11 i I i e r - 1 : t y p e ? : . . . 
CC^S<_ [ t a y - f i e l d ! J t a cj- t yc e - i cicnt i f i c r 

v J r i a ri t - 1 L i v » r i a n t - 2 3 • • . 3 
r \ n; 

OF 
{ f i x e d p a r t } 
{ v a r i a n t n a r t } 

Trie t a a -; t y_ p e ~ i c: e n X i f _i e r iJrnotcs t h e c a t J t y p e of trie t a « ; - f i e l d . T h e 
d a t a t y p e * c a l i c o t r. e t o <; -1 v c. c » ,T, av b e a n y s c a l a r t y p e ( e x c e p t R E A L ) . 
A l l t h e v a r i a n t s r u s t h«, o f a t y p e c o m p a t i b l e w i t h the t a q - t y n e » 
V a r i a n t s m a y be l i f t e d in a n y crarr in t h e v a r i a n t p a r t . 

T h e t a;.; - f i e I d ii tt.« noi. V u f u s p e c i a l r e c o r d f i e l d , c a l l e d t h e 
d i s c r i m i n a t i n g f i e I o or t .*• e t y p e d i s c r i -r. i n ,-J t o r • T h e v a l u e of t h e 
t a u - f i e l d d e t e r m i n e s ^ h i c o v a r i a n t is u c t i v * in d e t e r m i n i n g t h e v a l u e 
o f t h e v a r i a n t p a r t . If t n e t a n - t i e I o is n o t c o n t a i n e d in trie v a r i a n t 
p a r t * t h e n e a c h vali-e ;f tr>e ta;:-typ e i n d i c a t e s w h i c h v a r i a n t is 
a s s u m e d by t h e r e c o r d v<;ri,)rle. 

If t h e r e ere n v a l u e s i n t h e t a q - t y p e i a n d t h e v a r i a n t a s s o c i a t e d w i t h 
t h e v a l u e i h a s Ti v a l u e s * t h e n t h e c a r d i n a l i t y of t h e v a r i a n t p a r t 1s 
<T1*T2+...•Tn). 
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A v£rj.£n_t has the general 1orm: 

case-constant-1 [ * case-ccnstant-23.»»: 
(Cf ield-id-1! tyoe C ; ficla-id-2: tyr>e3...3> 

Each case-c onstant corresponds to a value of the tag-field or to a 
constant of the taq-tyae. The l^ne of each variant field denoted by a 
f i e I d-i d can be any data type. il<il.^Jll^ cannot be duplicated* even in 
different variants. In Prime implementation* the laraest v.3riant field 
is allocated and all other variant fields «re overlaid. 

The CASE clause is different from the CASE statement 
statement is discussed in Section H. 

The CASE 

Example l: 

TYPE PERSOI 

A 

OF CHAR; 
RECORD 

LJYAME* F_MAME: ARRAYC1..2 
AGE: Q».IOO; 
SEX.' (MALE* FEMALE); 
CASE MARRIED: BOOLEAN OF 
T̂ uf;: (SPOUSF_IMAME: ARRAYC1..403 

SPDUSE_AGE: 0..1QO ; 
"ALSL: ( > 

OF CHAR; 

If a person is frarried* the field MARRIED* called the t a a-field* 
will be TRUE* and two additional fields* called variant fields* 
will exist -- SPOUSf_\AKE and SPOUSE_AGE. These variant fields 
will not exist if MARRIED is FALSE-

Example 2: 

TYPE PERSON HEC03D 
L _ N A M E * F_:MAME: AR R A YC 1 . . 2 0 3 OF C H A P ; 

A G E : 0..100; 
SEX: (MALE, FEMALE); 
MARRIED: BOOLEAN; 
CASE BOOLEAN OF 

T R U E : (S P0USE_NA v f 
GP:. ,usE_AGr.: 

f x ; 

AKRAYC1.#<HJJ 
c.. 1 c c ) ; 

OF C H A R ; 

Although this is a v d i d examole of a RECORD type definition* its 
usane is net a ovist-a. The declaration of tne tan-field in the CASE 
clause and the definition of- every possible value of the taf)-tield 
as shown in Exumplr. 1 <; ive better trujram security and run-time 
dia ̂ nosti cs. 
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Examp Le 3 : 

TYPE 
SHAPE - (POINT, LIME, CIRCLE); 
FIGURE = RECORD 

CASE T A G : SHAPL Of-" 
LINE: (K, B: READ; 
CIRCLE: ( A , c: R z a L ; RADIOS: R E A D ; 
F C I M T : ( x o » Y o : READ 

L\D; 
VAR 

v : FIGURE:; ... 
BEGIN 

V.TAG : = LI .ML; 

TAG I - LINE; {This assignment is invalid.} 

END. 

Example 4: 

TYPE 
Data - (Inte_:;ert Bool, Ch>; 
DataType = RECORD 

CASE Data OF 
Inte_jer: (InterValue: INTEGER); 

boo I: (Boo I Value: BOOLEAN)? 
C h : < C h V a Iu e: CHAR) 

END; 
VAR 

DataValue: D;:taTyr,e; ... 
BEGIN 

DataValue.IntcrValue I- IGO; 

DataValue.doolValue :- TRUE? 

DataValue.Ch Value := •A•; 

END. 
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Examp le 5: 

TYPE 
EMPTY RECORD {The recorc EMPTY contains no fields; therefore* 

LWD * it h as a null v ?Iu o.} 

The_SET__l£E£S_ 

A value of a SET ty^e delines d set of elements chosen from a 
collection of elements of the same riatj t y;: r» termed the base type. 
The set is called the jowerset of its base type. A base tyoe can be 
any scalar data type other than REAL. lo create a SET tyoei use the 
following type definition: 

TYPE type-identifier = SET CF base-type? 

The lXP.£jlA£i2i2iill££ is the name of a new SrT type. All SET types are 
restricteo to 2b 6 elements on Prime computers. That is* the ordinals 
of elements in a set Tijst lie in the rancje 0 to 2 J J . Example: 

TYPE LETTERS - SCT OF »A» .. • Z * . (26 elements) 

Variables of type LETTERS are declared in the variable declaration 
part : 

VAR VOWEL St LISTi EMPTY* CH *. LETTEKS? 

Each variable above is a set whose members are chosen from the 
alphabetic characters •A * to f Z» . Set n e mb e r s are set constants which 
are always presented in a pair of square brackets C3. Values of set 
constants can be assigned to the variables by followinc assionment 
st at ement s : 

VOWELS I- CfA« E» * •!• i ' ' ) • . f u« 3; 
cH : = C • b• • • C• , • A* 15 

EMPTY := I 3; 

LIST : = [ » F •.. • r • 3; 

{Set numbers can be in 
arbitrary order.) 

{A set may have no -n e m b e r s 
at all. it is called the 
"empty s e t '• • } 

{ ] * the set members are 
consecutive values of the 
base type* only the first 
and last n e c a be 
s oec itied.) 
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T h e r e a r e t h r e e set o p e r a t o r s t h a t o p e r a t e on s e t s to p r o d u c e new s e t s . 

• Set u n i o n 
Set d i f f e r e n c e 

* Set i n t e r s e c t i o n 

E x a m p l e s : 

C • Q • ] + C • P • , • f. • 3 is C » P • , • C • J 

C • A • • • fi • , » E ' » » F • 3 - C • l3 • . • C» 

C T C • * ' I ' I • 0 • J * C • A •» * E r 3 ir> C * L • 3 

There are four relational operators that compare sets. The result of 
the comparison is a Boolean value. 

= S e t e q u a l i t y 
<> Set inequality 
<= "Is included or contained in" 

>= "Contains" 

Examp les: 

C«A f» • B * : = Lfr$», »C fJ is false 

C'A B' 3 <> C f B » , • C * 3 is t r u e 

[•B» 3 < - L »B« , »C»3 is t r u e 

C « A , . . , Z f 3 >= t»M • • • • $ • 3 is t r u e 

T h e r e is o n e m o r e r e l a t i o n a l o p e r a t o r I .">; that t e s t s set m e m b e r s h i p of a 
s p e c i f i e d s e t . E x a m p l e s : 

• I f IN [•A** f L * » •!•* » 0 S »U»'j is t r u e 

• 1• IN L•P ** » S•« • A « 3 is f a l s e 

O p e r a t o r s a n d o p e r a t i o n s aro d i s c u s s e d in d e t a i l in S e c t i o n 7 . 

U2£_£J.kL_Iri!£s 

A F I L E t y p e is «i s t r u c t u r e c o n s i s t i n g of a s e q u e n c e of c o m p o n e n t s 
( e l e m e n t s ) w h i c h arc all of t h e s a m e t y p e . T h e t o t a l n u m b e r of 
e l e m e n t s * c a l l e d t h e l e n u t h of the f i l e ? is not f i x e d at the t i m e the 
ty p e is d e f i n e d . T h i s is a c l e a r a i s t i n c t i o n b e t w e e n the f i l e 
s t r u c t u r e and the array s t r u c t u r e . F i l e e l e m e n t s c a n n o t be s e l e c t e d at 
r a n d o m a n c a re not e q u a l l y a c c e s s i b l e . T h e y m u s t be a c c e s s e d 
s e q u e n t i a l l y * o n e at a t i m e . T h i s is a n o t h e r d i s t i n c t i o n b e t w e e n the 
file a n a t h e orr^y, A f i l e w i t h no e l e m e n t s is c a l l e d a n e m p t y f i l e . 
P a s c a l f i l e s arc cn.DCdioa as PHIM 0 S f i l e s . 
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To define a FILE type* use tne following type definition! 

l l t L type-identifier - FJ_LC_ OF bone-type; 

where base-type specific's the o.)ta typ^ of each individual element of 
the file? it must neither be a FILE type v.or a structurec type with a 
FILE component. The ne» file is caller, "type-identifier"* Example* 

TYPE 
IntegerFile - FILL" OF INTEGER; (A sequence of internal binary 

in t e'.;ers) 
Array File = FILE OF A K R A Y [1..1bJ OF REAL! 

{A sequence of ^roLir-s o 1 15 
interne. L binary real numbers} 

CharFile = FILL CF CHARi {A sequence of characters -
a textfile} 

The declaration of .-. file variable f witl (Jut oma t i c a t ly create a buffer 
variaole* indicated by t ~* of the FILL type. A buffer variable can be 
considered as a window through which one can read fron or write into a 
file. Example: 

VAR 
i: IntegerFile; 
A: Arrayrile; 
C: Char File; 

{The FILE type of each variable has already 
been defined in the previous example.} 

The variable declarations above «* i I I create three buffer variables 1 % 
A ~ * and C ~ • Only the element currently in the buffer variable is 
immediately accessible. 

Five I/O proceaures -- RESET* GLT» REWRITE* PUT, and CLOSE* and one 
Boolean function EOF (End-Cf-FHe) control and test the files and the 
file variaDles. They are ocscrioed in cetoil in Section 10. 

The TEXT File: There is one especially in pert ant FILE type (FILE OF 
CHAR) that deserve:- special attention. A "FILE OF CHAR"* frequently 
called a "textfile"* is a file consisting of printable characters* 
including integers and real numbers. A "FILE OF INTEGER" is a file of 
internal binary integers ana a "FILE OF REAL" is a file of internal 
binary reel numbers* they are not readily accessible to-the general 
user. Text files* on ttiv? other hand* can oe created* updated* and 
inspecteo ^ith Prime's text CO IT Of*. Therefore* the interface between 
computers and their users is almost always Py textfiles. 

A textfile is denoted D y the standard identifier TEXT and is predefined 
as fol lows: 

IXE£. IL*I = LllL QF_ CMA^; 

A textfile nay be suodividea into variable len;th lines. Eacn line in 
the file is separated fro;- the next r-y an ASCII control character -- CR 
(Carriage Return) or LF (Line Feed). 
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^ 
The I/O p r o c e d u r e s R E A D * R E A D L N , J F T T F , 
B o o l e a n f u n c t i o n EOLN (End-Of-i_ine) c o n t r o l 
They are d e s c r i b e d in detail 1n S e c t i o n 1 0 . 

Ex a m p l e : 

W K J T E L N t 
and test 

and PAGE and the 
t e x t f i l e s o n l y . 

VAR 
T E X T I N t T E X T O U T 
CH : CHAR; 

TEXT; 

O 

B E G I M 
WHILE NOT EGLN ( T E X T I U ) . 3 0 

R E A u ( T E X T I ' ^ C H ) ; 
WRI TE ( T E X T O U T , Cm 

R E A O L N ( T E X T I N ) J 
W R I T E L I U T E X T O U T ) ? 

END 

The S t a n d a r d Texjt.fi l e s : The s t a n d a r d i d e n t i f i e r s INPUT and O U T P U T are 
file v a r i a b l e s a s s o c i a t e d with an input t e x t f i l e and an output t e x t f i l e 
r e s p e c t i v e l y . They are p r e d e f i n e d as f o l l o w s : 

VAR I N P U T , O U T P U T TEXT; 

In P M m e * s i m p l e m e n t a t i o n * the st an da re t e x t f i l e s l^PUT and O U T P U T 
p r o v i d e that the input d«ta .ire a c c e n t e d from and the output data are 
di s p l a y e d on the u s e r ' s terrr.innl. All other f i l e s p r o v i d e tnat the 
input data are o b t a i n e d fron and the o u t p u t data are stored into disk 
f i l e s . 

In the f o l l o w i n g l i s t , the p r o c e d u r e or f u n c t i o n on the left c o l u m n 1s 
e q u i v a l e n t to the c or r e s p o n u i n-i p r o c e d u r e or f u n c t i o n on the right 
c o l u m n . 

P r o r e d u r e 

R E A u ( c n ) 
ft E A D L !\ 
•(KITE i ch) 
U R I T E L :•'. 
P £ u E 

L°»!ilva^£n^_Pro£eour e 

R E A D M E PUT, ch) 
RE A C LU INPUT) 
W R I T E ( 0 U T P U T , c h ) 
W *• I T E L \ ( O U T P U T ) 
P A G: ( 1• U T ° U T ) 

?1 ArrU 1980 
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F: l ine t i 

EOF 

E.GLN 

o n 

E0r ( INPUT ) 

[ 01 M< INPUT) 

[Jot e 

When the prccecjres ano functions on tl.e left column above arc 
applied to text files otner than the standard tcxtflles INPUT 
and OUTPUT* the file variable must be the first parameter. 

The procedures RL5ET ana REWRITE must not t.e applied to the textfiles 
INPUT and OUTPUT ana tne result of doir. - so is undefined. For more 
information* see Section 10. 

Ph 

THE POINTER TYRE 

A scalar or structured tyoe variable is declared in the variable 
declaration part of a block and is accessible by its identifier. All 
the necessary memory is allocated for the variable at the time the 
block is about to begin execution. The memory of the variable Cor 
simplyt the variable) exists during the entire execution of the block.. 
Therefore? this variable is called an automatic (or automatically 
allocated) variable. However* variables declared at the program level 
are allocated in static storaae (linkage area)? these variables are 
called static variables. 

A variable accessed by a pointer* on t ho other har.d* is 
destroyed dynamically during the execution of the block. 
this variable is called a dynamic variable. 

created and 
Accordingly* 

Dynamic variables are not explicitly declared in variable declarations 
and are not referenced ciirectly uy identifiers. Instead* they are 
referenced indirect ly Dy P_ oj n t £rs. A pointer is the storage address of 
a newly created dynamic variable which is created by the predefined 
procedure MLW. 

Pascal provides dynamic variables through the following type 
definition: 

L1E.L type-identifier = "base-type; 

The type-identifier is the name of a POINTER (dynamic) data type whose 
pointers will point to elements of the specified base-type. However* 
there is a special tointer constant* termed NIL* which is always an 
element of a POINTER type <jnd joints to no element at all. The POINTER 
type "type-identifier" is said to ba tounc to the base-type. Example: 

TYPE POINTER = "INTEGER: 
VAR P : PCINTf-; 
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P is a pointer variable or a reference v.ir table Pcunn to an element of 
the I N T L & E R type* or say* " joints to <J variable of the INTEGER type. 
P" is the actual varisolt be in., pointer to. 

There are four procedures* colled dynamic allocation proccouresi that 
create and destroy dynamic variables. 

N r v < p) Creates !or allocates) a new dynamic 
variable. A pointer to this new variable 
is as si ("jr.PC to the pointer variable P • 

DISPOSE: (p) Indicates that the s t o r a p e occupied by 
the variable P ~ is no longer accessible. 
T.'idt storage becomes available for future 
use. p is then u n d c f i n e d . M E r' ( u ) and 
) I S P 0 S F C p ) a r c complementary. 

ri p 

H r w c p • c i i C'!> Creates (or allocates) a new dynamic 
v a r i a 0 I c t- f record t y o c with variants. A 
ooi nt er to t<i is new variable is issigned 
to the pointer v a ri a »t e p. The variants 
of the variable (tai-field) correspond to 
the ca se - c oris t an t s cl»..«»cn. The 
case-constants r.ust be listed 
contiguously und in the order of their 
declaration. Thfy must r. o t De chanjed 
Jurino execution. 

DISPOSE (p i cl»...tcn) Indicates t n /. t tne storage occuoied by 
•J~i which *<is allocated by the MEW 
.irocedure immediately above* is no longer 
accessible. Thdt storage becores 
available f c r future use. p is then 
undefined. The case-constants of both 
p r o c e d u r L- S m L< s t u e identical. 

N o t c 

P r i z e s u p p o r t s a D •• r o x i m a t e. I y 14 s e;; m e n t s ( 3 9 6 K w o r d s ) 
c f d y n a m i c s t o r o c c . 

P r i r . e ' s i ~o i e *t e r. t a t i on o f D I S F OS f 
o f : ' . i r h < i . ) f c o l l i c t i o n . 

e r f o r m s t r u e f o r ("i 

E x a T i o t ' 1 1 : 

PROGRAM P & I N T E H _ S A v P L r I I ' jPUT , O U T P U T ) ; 
VAR 

P IR : * I . \ ' T L o n - ; {PTR i s a p o i n t e r 
type i'.r: :.fu.) 

I : I ; T [ . L R ; 

BEGIN 
F O R i : = : T- I : L-O 

vo r i at t e bcunc to 

A zri I 15 8 3 
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B E G I N 
N E W ( P T R > » 

PTR i ; 

{Allof .itcs <} v a r i a b l e of t y o e INTEGER 
and stores its a d d r e s s in P T R . > 

{- T R" is, the actual v i r i a D L e being 
o o i n i c d to. /« v a l u e of T is a s s i g n e d 
to t '-• ' s 11 e w v a r i o o I P . ) 

D I S P O S E (J'TR) 

E SM D v 
W R I T L L h ( f T h i s is an P X J 

END* 

{.Vstrcys t h s v --, r i n b I r D T R " and 
r f turns its stor-.iye for future use.} 

ic. * ) 

E x a m p l e 2 : 

(This e x a m p l e i n t e n u s to c red to c l i n k f j list (or 
e l e m e n t s can no c d d o o or dele tec at r j r i o m . } 

c h a i n ) to which 

TYPE LINK = " P E R S O N ? 
P E R S O N - R E C O R D 

NEXT 
N A 1 F 

END; 
VAR ROOT* p : LINK; 

I : INTEGER; 
CH : c 11 A .̂; 

B E G I N 

L I N K ; 
C H A •'< 

ROOT := NIL; 

F O R I := 1 T r bC Li: 
S E G 1 \ 

H F A 0 « C h ) ; 
i i r. * ( t ' ) i 

P ~. N A M r. : = c j; 
;> *. '•« r x T : = R O n 
R O O T != '' 

ELD ; 

{ T h e l i n k ) f t h e l o s t p e r s o n is N I L . } 

{A n o n c c o .1 e is s t o r e d in NftHr . } 
{ T h e s e q u e n c e of t h e s e t w o s t a t e m e n t s 
ir a '.} r n» r • I .U • o r i t h m f o r i n s e r t i n g 
an e l e m e n t at trie b e n Inn in 3 of t h e 
list..) 

END 
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SECTION 7 

£XPRESSIC?-lS 

An expression is a single ooerand or t combination of operands and 
operators wnich cat- be evaluated to pronua- a value. 

OPERANDS 

An operand may be any of the. following: 

o A variable 

o An unsi&ned numoer 

o A character string 

o A constant ioentifier 

o A function designator (explainec in Section 9) 

o NIL 

0 An expression 

c A set 

Examples: 

15 
(x + y+z) 
SlN(x*y ) 
[RED, C, GRFEND. 
Cl» 5, 10 ,.19,233 
NOT P 
1 * J + 1 
-N 

OPERATORS 

Operators modify an operand or combine two operands. Operators can be 
classified as arithmetic, relational, set, boolean, or integer. 
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A r i t h m e t i c ;.. p c r a t c r s 

An a r i t h m e t i c o p e r a t o r s p e c i f i c s c o m p u t a t i o n to be p e r f o r m e d on its 
o p e r a n a s to oot.oin o s i n g l e n u m e r i c voluf . Trie f a l l o w i n g are the 
binary and unary a r i t h m e t i c o p e r a t o r s an:', the cie ta types of oper a n d s 
and r e s u l t s : 

o 

0^ejratiO£ 

8 1 n a r y : 

/ 

DIV 

MOD 

U n a r y : 

0.0.e.r at i^on 

a d c i t ion 
s u b t r a c t i o n • 
m u l t i p l i c a t i o n 

D i v i s i o n 

d i v i s i o n with 
t r u n c a t ion 

m o d u l o 

i d e n t i t y 
s i'.n- i n ve r s i O M 

lL££_£i_2££ r.ar_ds l£jje_o_f _R e sul_t 

intecer or real 

integer or real 

integer 

i nt eger 

Intecer or rea I 

i nt eyer i f bot h 
o p e r a n d s are 
i n t e g e r : o t h e r w i s e 
real 

real 

i n t e q e r 

i nt ^qer 

s a n e as o p e r a n d 

R e l a t i o n a l O p e r a t o r s 

T h e r e l a t i o n a l o p e r a t o r s arc u s e d to c o m p a r e v a l u e s of d a t a t y p e s 
s c a l a r * strin>j» t o i n t e r * o r s e t . In any g i v e n c o m p a r i s o n * b o t h 
o p e r a n d s m u s t t> e of t h e s a r* e t y p e . The r e s u l t of t h e c o m p a r i s o n Is a 
b o o l e a n v a l u e i t r u e or f a l s e . Tne f o l l o w i n g €ire t h e l e g a l r e l a t i o n a l 
o p e r a t o r s a n d d u t a t y p e s of o p e r a n d s : 

O p e r a t e r 

<> 

< 

> 

I22.er it j_D_n 

equality 

inequality 

less than 

yr ent er than 

less or euu.il 
set inclusion 
("is containcd 

in") 

l£{2f._£Ll_ll2£r.£. 12̂ .5. 

s }t» scatc.r, pointer, or string 

scalar or string 

scalar or string 
s.-t 

KEIV. 0 
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> = 

IN 

greater or equal 
set inclusion 
("contains") 

set ir.eir.berst-.ip 

scalar or string 
set 

first (left) operand is any scalar 
type (except RE A L > » second (right) 
operand is a set of that type 

Examp Les: 

first, let 

= C A» , »D», »C* , »L : ,J 

= C • A • * f E • j 

= [•B»] 

then 

x = C»A«» »B«i • C», •D«"J {true 1 

y <= x {f alse) 

y <> x {t rue ) 

z IN x { t r u e } 

Set Operators 

Set operators, listea o e I o w • operate on sets to produce new sets. 

U£££3 t,o r 52£e££ t ion 

set union 

set difference 

set intersection 

Ilii£_2l_i:k^£IiI!i:iL lZli£_£i_h.£2.ujl t_ 

any SET type T 

Examples: 

first, let 

- E » A • , » £ • , • 0 • J 

- C M ' , »U«, » C M 

= E•«• , •_>* J 
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then 

w : ~ x + y 

w : = x - y 

w : = x * z 

{w is [ 'A ' , • F» • * I» , • O N MJ» J) 

{w is [»A*» • E ' l ) 

I* is C * A » j } 

,\ 0 t e 

Fi v e r e l a t i o n a l o p e r a t o r s * - * <>» <-» > - * and I'ii a l s o a p p l y to 
the set data t y p e ; they p r o d u c e b o o l e a n r e s u l t s . See 
R e l a t i o n a l O n e r a t o r s . 

0 S °. i g § Q . 0 £.?. CS, t2 r s 

Boolean operators operate on Boolean1 values to produce a Boolean 
result* TRUE or FALSE. Tnr operators are OR » AfJD, end MOT. In the 
followin3 oamplest P a n o Q are of tyoe FJ 0 0 L L A f\!. 

OR: P OR G is the looical inclusive "".Ring at P and Q. 

L o p_£^_Q 

F F F 

F T T 

T F T 

T T T 

AMD: P AND Q is trie logic.-31 ANDinr of P and Q. 

£ Q P_AfiU_Q 

F F 

N'OT: \0T U negates the value of Q. 

\! ('• T 

R E V . 0 
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I fltggg.C, Q2g r a t p r s 

I n t e g e r o p e r a t o r s i. a n a ! arc u s e o to p e r f o r T i n t e g e r A N D a n d i n t e g e r 
OR f u n c t i o n s * r e s p e c t i v e l y . T h e s e f u n c t i o n s t a k e o n l y i n t e g e r s as 
i n p u t s a n d y i e l d an i n t e g e r v ^ l u e w h i c h i? t h e b i t w i s e A M D i n g cr O R i n g 
of t h e i r i n p u t s . T h e s e i n t e g e r o p e r a t o r s ore a P r i m e e x t e n s i o n to 
P a s c a I. 

0 E g C a £ o r _ P r r c e d p r, c e 

The p r e c e d e n c e a mo no o p e r a t o r s d e t e r m i n e s the o r a e r in w h i c h 
e x p r e s s i o n s a r e to be e v a l u a t e d . The p r o r e o e n c e of o p e r a t o r is as 
f o l l o w s : 

1. NOT 

2 . *i /• L'JVt I'OOj A N C » 5 

3. • • -, L*R, ! 

4. =, <>, <* >, <-, >r, I\ 

ORDER OF EVALUATI0,\ 

When operators having the same precedence appear successively in an 
expression* they can be evaluated in any order chosen by the compiler 
as lort.j as the actual order of evaluation is algebraically equivalent 
to a left to ri'.;ht order of evaluation. 

Parentheses may be used to override the normal evaluation order. An 
expression enclosed in parentheses is treated as a single operand* and 
evaluated first. When expressions are contained within a nest of 
parentheses* evaluation irecedes from the least inclusive set to the 
most inclusive set (i.e.* inside o u t ) . Evatuition of expressions 
within oa rent neses takes c-lace accorciin , to the normal order of 
precedence. 

Exarp les: 

7 + A * 2 - 5 w I V 3 * a 

3 1 <• c b 

( 7 • A ) * 2 - 5 01V ( 3 * A ) 

C fj J "• b i r s below the operators 
indicate the order In which 
the operations are performed.) 

( ( 7 • A ) 

1 

? - 5 ) ; : i v J • A 

3 k 5 
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SECTION :-, 

STATEMENTS 

Statements specify algoritnmic actions; they comprise the executable 
part of a program unit. 

SUMMARY OF STATEMENTS 

The various types of Pascal statements are listrd t:elow. 

o Assignment Statement 

o Procedure Statement 

o Compouna Statement 

o Empty Statement 

o Control Statements: 

REPEAT 

WHILE 
FOR 
IF 
CASE 
GOTO 

o WITH Statement 

ASSIGNMENT STATEMENT 

An assignment statement assigns a value to a variable or a function 
identifier. The form of the statement is! 

variable | function-Identifier *= expression 

The assignment operator ":r" can be read "becomes". The expression on 
the riqht-nand side ot the operator is evaluated and the value obtained 
becomes the current value cf tne variable or the function-identifier on 
the left-hand side cf the operator. 

A XiiQ£iioj2z2u ent_i_f_j_o£ is a function da me. It may appear on the 
left-hand sioe of tne assignment operator only within the function 
block of the function. (See Section f). ) 
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A ŷ lJ.3.Dl.e is representee by its no-me. values must have been 
previously assigned to all variables appearing in the expression on the 
right-hand side of the operator. Variables on the left-hand side may 
or may not have been assigned values previously. Example! 

{If the user has nace the following declarations in a oroc ram 

VAR 

CH : CHAR; 
R : REAL; 

toU rttitR* Ft I« J f K : INTEGER? 

then the following assianment statements are valid.} 

c H : = • 5 • ; 
NUMBER : = O R D ( C H ) - O R D C S M J 
R : = 1 2 3 . 3 ; 
F 1= TRUNC(R) KOD b i 

r := F ; 
J := i + NUMBER; 
K := J D I v 2 ; 
i : - SQR(K) - < I * J > ; 

&l Ass i i iQmej2i_CofT2.i l t i b_2l_i_t_y_ 
$ 

The data type of the expression on the right-hand siae of the 
assignment operator is considered assiqnment-conpatibIe with the data 
type of the variable or function-identif 1 er on the left-hand side only 
if any of the six statements below is true. The expression is of type 
T2 and the variable or function-identifier is of type Tl (i.e.* Tl J= 
T2i). 

o Tl and T2 ar^ the same type* providing that neither Tl nor T2 is 
a FILE type nor a structureo type with a FILE component. 

o Tl is tr.-j R L A L type and T2 is the INTEGER type. 

o Tl and T2 arc compatible scalar types (except REAL) and the 
value of the expression is in the closed interval specified by 
the type Tl. 

o Tl and T^ are compatible set types c>nd all the members of the 
value o1 tne expression are in the closed interval specified by 
the basetype of Tl. 

o Tl and T2 orv string tytes with the same number of components. 

o Tl is a suofun;)? of T2i or T? is a subrange of Tl» or ooth Tl 
a n u T 2 <' r t s u o r a r; c: v r c f the same t y , e » 

REV. 3 
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PROCEDURE STATEMENT 

A proceaure statement specilies the activation of the procedure denoted 
by the procedure-identifier in the statement. If the proceaure has a 
List of format parameters defined in the procedure declaration* then 
the procedure statement must contain a List of the corresponding actual 
parameters along with the procedure-Identifier. The correspondence is 
established by the positions of the ^raiffters in the lists of actual 
and format parameters. The actual and fcr~al parameters must a^me in 
number* type* and order. 

The form of a urocecure statement is: 

procedure-identifier C la/ctual-pararreter-tist ) 1 

The ££oceaure"IdJLQlli 1£JC "is the name of the procedure. The optional 
actual-parameter-list enclcscd in parentheses may contain one actual 
parameter or a list of actual parameters separated by commas. (For 
more information* see Section '•?. ) Examples: 

PRINTHEADlfviG 

TRANSPOSE(A»NiK> 

BISECT(FCT, -1.0» + 1.0, X) 

COMPOUND STATEMENT 

A compound statement is a sequence of statements executed in the order 
in which they are written. The general form of a compound statement 
is: 

2L£IN 
stat exent-l Ci statement-?]... 

The keyivorob bEGIf\, ,'no LML' are delimiters which desiqnate the start and 
the end of the statements makina up a comoound statement. s ̂ at^ement^-l^* 
slii t e m e n t_̂ ?_« etc. can he £. ny of the available Pjscal statements. A 
compounc statement can appear anywhere a single statement is allowed. 

Example i: 

d E G I N 
z :•• 
x :: 
Y : • 

END 

x; 
Y ; 
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Ex a m p Le 2 : 

B E G I N 

COUNTER :- c; 
READ (CHARACTER)? 
WHILE (CHARACTER <> BLANK J DO 

BEGIN 
COUNTER I- C D U N T f + I? 
READ (CHARACTER) 

E?;D ; 
ViRI Tf L\ ( » THE MJFQER TF CHARACTERS - COUNT ER > 

END 

EMPTY STATEMENT 

An empty statement oenotcs no action and» c:s its name implies* consists 
of no letters, cinits or punctuation symools. 

Examp Le 1 : 

CASE DAYS CF 
SUN! ; {An empty statement is riqht here.} 
MON» WEDt FRI! si ? 
TUE, THUR: S?; 
SAT: s 3 

END 

Examp Le 2 : 

IF DAY - SU.'v THEM EL5F! si 

{tn empty s t a t e m e n t is right he re .3 

E x a m p l e 3 : 

BEGIN 

READ (CM) ; 
w R I T L ( C h ) ; {The seni c o l o n s e p a r a t e e the W R I T E p r o c e u u r e <jnd an 

CToty s t a t e m e n t p r e c e d i n g r<iD.) 
END 

R E V . a 
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CONTROL STATEKEfv'TS 

Statements ere normally exi-cutec in the orcer of their appearance in a 
program unit. However? it is often necessary to interrupt the normal 
processing of statements fcr a special purpose* such as the reoeated 
processing of a seouence o1 statements or the execution of one group of 
statements as opposed to another. Control statements art: used to alter 
the normal sequential execution of statements. 

There are three tyocs of control s t d t c n o t s i repetitive statementsi 
conditional statements* and unconditional statements. 

Wk 

fl.eoet 11J v e . .st £t,f H,gn T s 

R e p e t i t i v e s t a t e m e n t s s p e c i f y that c e r t a i n g r o u p s of s t a t e m e n t s are to 
be e x e c u t e d r e p e a t e d / . T h e r e are t h r e e ty:;es of r e p e t i t i v e s t a t e m e n t s 
— R E P E A T * W H I L E * a nd F O R . FOR is u s e d w h e n t h e n u m b e r of r e p e t i t i o n s 
does not d e p e n d on t h e s t a t e m e n t s w i t h i n t h e l o o p . O t h e r w i s e * the 
R E P E A T or W H I L E s t a t e m e n t must oe u s e d . 

R E P E A T S t a t e m e n t : The form of t h e R E P E A T s t a t e m e n t i s : 

R E P E A T s t a t e m e n t - 1 C» s t a t e m e n t - 2 J . . . U ^ J X L B o o l e a n - e x p r e s s i o n 

The s_i.ai.em_e.Qi (or the s e q u e n c e of s t a t e m e n t s ) b e t w e e n t n e k e y w o r d s 
R E P E A T ano U N T I L is e x e c u t e d r e p e a t e d l y ur.til the B o o l e a n - e x p r e s s i o n 
b e c o m e s t r u e . T h e s L__ie__e__i (or s t a t e m e n t s e q u e n c e ) will he e x e c u t e d 
at least o n c e * b e c a u s e the D O O L c a n - e x p r e s s i o n is e v a l u a t e o at the end 
of the c y c l e . 

Ex a m p l e 1 : 

Ex 

SPACE : 
REPEAT 

READi 
WRITE 

UNTIL C 

ample 2 : 

REPEAT 
K : -
I :-
j : -

- • 

CH ) 
LN < 
H r 

I 
j ; 

K 

• 

« 

Cn 
b 

vo 

> 

); 
PAC 

0 J 

U N T I L J -

!\< ate 

In n R E P E A T l o o o * the b e g i n n i n g and the e nd of t h e s t a t e m e n t s 
to be e x e c u t e d re perfectly a r e e x p l i c i t l y d e s i g n a t e d oy the 
k e y . o r o s R E P E A T a n c U I J T T L . T h e r e f o r e * it is not n e c e s s a r y to 
u s e tne kt-yworcs c E G I \ -:nd L:ID to c r o c k e t t h e s t a t e m e n t 
s e q u e n c e . h o w e v e r i if t h e b r a c k e t i n g p a i r lEGTfJ and E N D is 
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used? it is not w r o n a » just rodund.ir.t. 

MtiILk_Sia.t_e£.enj_: The form of the WHILE statement 1s: 

WHI_LE Boolean-expression DO statement 

The statement T which Ttay re any statement (including a compound 
statement)* is executed repeatedly while the boolean-expression is 
true. The Boolean-expression is evaluated at the beqinninq of each 
cycle. If its value is false initially* the s tnt.emen t_ will not be 
executed at all. 

Example 1: 

WHILE AC I J <> >. DO I :- 1 + 1 

Example 2 : 

WHILE I>0 DO 

BEGIN IF J00(1) ThE'v 7 !- Z * X*, 
i : = i D i v 2 ; 
X l- SGR(X) 

END 

Example 3: 

WHILE MOT ECF(f) DO 
BEGIN 

PROCESS* f~) ; 
GET(f) 

END 

A loop contrcllea by WHILE may be converted into a loop controlled 
by REPEAT. For example* the *'HILE statement: 

WHILE 3 DO I3GDY 

is equivalent to: 

BEGIN 

IF B THEN 
REPEAT 

BODY 
UNTIL NOTCP) 

END 

£ Q S S 1 P lg.ELg.Ol» A F >; R statement causes ;i statement to be executed a 
specified number of times whilo a progression of values is assigned 
to a variable called the control variable c,f the P0R stdtr ncnt . 

REV. 3 
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The general form of a FOR statement is: 

FOR control-variable : = initial-value TQ final-value 
DO statement 

The alternative form (tor dec reas i no. initial value) is: 

FOR control-variable :- in i t i a I - va I ue E2kNJ_Q final-value 
DO state IT: cnt 

The c o p1r oI -v a r i a bIc is denoted by its identifier which is declared 
in a variable aeclaration in the imnriediately enclosing block. 

The statement constitutes the body of the FOR loop. It may be any 
statement* inclucinj a compound statement. 

The cjontxcH-v ar_lab l_c is of any scalar type (except R E A L ) . The 
i n i H a I - value and the f jn ajL,-_̂ a_l ue must be of a type compatible with 
the control-variable^ type. Ucon completion of the FOP statement* 
the control-variable is undefined. 

When the FOR-TO f o m is used* tne control-variable is tested to 
determine whether it is less than or eoual to the final-value. If 

^ it is* the statement is executed* tho control-variable is 
f incremented by 1* and the cycle is revealed. This is illustrated 

by the examples oelo^: 

The FOR statement : 

FOR v I- el TO e2 DO body 

is equivalent to: 

BEGIN 
tempi := el? 
temp2 := e2; 
I F t e m p i <= t c i r p 2 THEN 

BEGIT-J 

v := t e m p i ? 
body ; 
WHILE v <> temp2 DO 

B E G I N 
v := s u c c t v ) ; 
b ody 
END 

END 
END 
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* In the FOR-DOWNTG form, the control-variable is tested to determine 
whetner it is greater than or ? q u a I to the final value. If it is» 
the statement is executed* trie control-variable is decremented by 
1, and the cycle is r e o e a t e d . That is, t ht FOR statement: 

FOR v I- el DOUNTO e2 DO body 

is equivalent to: 

3 E G I N 
t e m p i : = e] ; 
temp 2 : = e 2 ; 
I F ter r ;p l >= temp2 THEN 

BEGIN 
v : = t e m p i ; 
body ; 
WHILE v <> temp 2 DC 

BEGIN 
v := PKED(v); 
body 
END 

END 
END 

o Examples of FGK statements! 

FOR I := 2 TO 63 DO 
IF AC I J > MAX H E M KAX := At I J 

FOR C KE0 TO SLUE CO \iR 1 TEL,N ( C ) 

FOR J I- K DOUNTO 1 DO SUM ;UM + J 

Condit i on a I Stntcrents 

A conditional statement selects one of a number of alternate 
courses of action cased uocn the evaluation of a certain condition. 
There are two types of conditional statements -- IF and CASE. 

J_F_St_a t̂ ê nen t: The i o n of an IF statement can be either: 

if_ Boolean-expression T N L Y statenent-1 

»>r 

I F S o o l e a n - e x p r es s i on TH^j , s t i t foment - 1 
LL1L s t a t e m e r i t - 2 

* : h e r e s t a t e me n t - 1 a r a st_a i£2 ;ent_-2 may be any s t i t e m e n t , i n c l j d i n n a 
cojnpouno s t a t e m e n t . 
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iJhen the IF-THEN form is used, §.liii£I!l£Oizi ^ s executed only if th 
Boolean-expression is true. Otherwise? ?L£i!_£02£n.!zI ^s 

the next sequential statement is executed. 
bypassed and 

The IF-THEN-ELSE form allows the selection of one of two statements 
depending upon the value of the 3oolean-expression. If the 
Boolean-expression is true* UtaJ^ement_-l_ is executed and slalement_-2 
is bypassed. If the Boolean-expression is false* JLla_i£H!eri£--i is 
bypassed and s_ t_a._teriien t -2 is executes. 

After tne execution of the IF statement* control is passed to the 
next sequential statement. However, if the executed statement-1 or 
statement-2 contains a GOTO statement* then control is transferred 
according to tne rules tor the GOTO statement. 

Examples: 

IF A > B THEN wRITELN<* A IS GREATER THAN D • • > 

IF 

n 

x < 1.5 
THCrj z - x * y ELbE z I- 1.5 {There must never be a 

semicolon before ELSE* 
because ELSE is not a 
statement but Qart_ of one.} 

nested ••* h nnever it a p pears as 
<JS oart of statement-l or 

ELSE encountered must be paired 
wnich ha 3 not been alreacy paired 
Srs in a nesteu TF structure need 

An IF statement is said to 
st.at ement._7_l_ or s j_a t_e^cnt.-2 
statement-2. In these cases* 
with the im£e.j^ljii£i.l_or ecerjirv* IF 
with an ELSE. T n ̂  number cf LL 
not oe the same as the number of IFs. Examples: 

oe 
or 

<jny 

IF X > 'J THEN 
IF Y > 0 THE;- Y Y • 1 ELSE X : - X • 1 

IF A < C THE ."J 
IF C < D THE.v X := 1 ELSE 

IF A < C THEN 
IF B < D THEN h : = 2 ELSE > I- 3 

ELSE 
IF A < J THEN 

IF F; < C THEN \ l- H ELSE X l-
ELSE A := h 

ELSE X :- 1 
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£ A S £ ,_S t a t e jr. e n t : A C A S E s t a t e m e n t is u s e d to s e l e c t o n e of n set of 
s t a t e m e n t s for e x e c u t i o n d e p e n d i n g u p o n t h e v a l u e of an e x p r e s s i o n . 
The g e n e r a l f o r m of a C A S E s t a t e m e n t i s : 

Q.ASE e x p r e s s i o n CF 
c a s e - c o n s t a n t - l i s t - 1 s t a t e n e n t - l i 

c a s e - c o n s t a n t - l i s t - n : statc.r.cnt-n 
C; O T H E R W I S E s t a t e m e n t ] 

L^S 

The ex. 2£SJLli 19.11 s> s a case selector ana can t>e of nny scalar ty?ei 
except REAL. Each case-c_ons£3n_t-JMs.t contains one or more distinct 
constants of the saiie type as the c<ise selector- Each of these 
constants indicates one of the values of the case selector for 
which the associated statement is to be executed* Multiple 
constants in a list are separated by com was. The 
case-constant-list clauses may be written in any order. 

Each statement controlled py a CASE statement may be any statenientt 
including a compound statement. 

Example 1: 

VAR 
iPERATOR ( f'LUS ,MI\'US» TIMES) ? 

BEGIN 

CASE OPERATOR 017 

P L U S : x : = x + ^ ; 
MINUS : x := x - Y; 
TIMES: X : = X * Y 

END; 

E N D . 

E x a m p l e 2 : 

T Y H L 

DAYS = ( S U \ » ' - 0 \ ' . T J t ,v,'EU»T HUR »FR 1 , SA I ) ; . 
VAR 

TODA Y i T0N0HR{.U$ YLSTtL^JAY : D A Y S ; . . . 
B E G 1 r. 
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F O R T C D 
B E G I N 

CA 

AY : = S L \ 10 SAT DO 

SE TO 
su.v : 
SAT : 
MON,T 

DAY 

u E 3 
U E , rJ 
R E b l 

YE 
TO 

L N D; 
ENU» {CASE 

WRIT ELK ( ' T O D A 
1 YES 

E N D ; {FCP s t a 

TOMORROW 
TOMORROW 

= KON END; 
= SUN END; 

OF 
i M YESTERDAY := SAT *, 
IN YESTERDAY := FRI J 
ED»THUR »FRI: 
N 
S T E K D A Y : = P R E 0 f T C D A Y ) 
MORROW :" SUCC(TOD AY) 

s t a t e m e n t } 
Y'i ORE ( T O D A Y ) , •TOMORROW»» OR D ( TOMORR 0 W ) * 
TERDA.Y*, O R Q ( Y E S T E R D A Y ) ) ; 
t c m c n t} 

E N D . 

Ex amp Lc 3 : 

VAR 
DAYS : S U N . . S A T ? . . . 

BEGIN 

CA. ;E D 
SUN 

AYS OF 
* SAT 

M ON 
TUE 

END; 

W E D * 
T" H U F 

F R I 

{ S i n c e t h e r e i s no a c t i o n r e q u i r e d f o r 
SUTJ a n d S a T» t h e s p a c e b e f o r e t h e 
s e m i c o l o n i s on ec . ip ty s t a t e m e n t 
p r o d u c i n g no a c t i o n . } 

: s t . i t e r n e n t - 1 ? 
s t a t e 'ii e n t - 2 

E N D . 

When the CASE statement is 
one of the indicateo values'* 
statement is u n d e f i n e d . 

executed* t h• 
o t h e r w i s e 11 

> case selector must have 
»t? effect of the CASE 

situations where there 1s larae qroup of values for 
executed* it whicn one a s s o c i a t e d statement is to be executed* it would be 

impractical to list them all e x o l i c i t l y . In that case* OThERWISE 
may D C used to replace these values and the statement following 
OTHERWISE will re e x e c u t e c 1f no other statement in the 
c a s e - c o n s t a n t - l i s t clause is s e l e c t e d . 

The OTHERWISE clause option is a PriTie e x t e n s i o n to standard 
P a s c a l . This clause* if ere sent* must i rr. m ediately prccedv the 
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k e y w o r d END w h i c h t e r m i n a t e s tr ie CASF s t a t e m e n t 
P r i m e k e y w o r d . E x a m p l e : 

OTHERWISE 

VAR 
1 : 1 . . 2 0 ; . . . 

BE6IIM 

CASE I (T 
1 . 2 0 : s t e t C T i c n t - 1 

4 : s t a t Q-nent -2 
5» 7 % 9 : s 1 0 1 e .T, e n t - i 

3 * 1 1 * 1 7 : s t a t e . T i e n t - 4 
OTHERWISE s t s t e u e n t - 5 
END; 

Ef*D. 

In standard Pascal the f u n c t i o n of the O T H E R W I S E c l a u s e can be 
ach i e v e d by the c o m b i n a t i o n of the s t a n d a r d C A S E s t a t e m e n t and an 
IF s t a t e m e n t in the fo r m : 

Xf_ e x p r e s s i o n Y]± [set of case c o n s t a n t s J 
THEN 

C A S E e x p r e s s i o n £F 

E\'D 
ELSE 

The p r e v i o u s e x a m p l e of trie O T H F R W I S E c l a u s e may be r e w r i t t e n in 
standard Pascal a s : 

VAR 
I : i • • 21 i 

IF I Hi C l « 3 i 4 t D t 7 » V i l l t l 7 t 2 C J 
THEN 

CASE 1 CF 
1 » 2 'J : s t a t e ?, e n t - 1 *, 

'* : s t a t e m e n t - ? ; 
5»7,r< : s t a t e m e n t - 3 ; 

3*11*17 : s t a t e m e n t - ^ 
E!\U 

E L S E statement-Li 
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^Jcie 

The CASE statement is different frofii the CASE clause in the 
variant part of a record. The CASt c U u s e is discussed in 
Sec t i on 6 . 

Uncondi t ional St a 11- men t 

G0T0_S t at grpen t: A i% 0 T 0 statement is an uncord i t i ona I statement which 
transfers control to the statement des \^na tvti by the label without 
testing or satisfying any condition. Ire form of the CnT0 statement 
is: 

GOTO label 

The iabeX is an unsicjned integer up to A dibits lonn? it f.ust be 
declared in the Ic.-oel declaration prior to its appearance in the GOTO 
statement. The designated statement must be prefixed with the label 
followcc by a colon. 

O 
There are some restrictions on the use of GOTO statement. A GOTO 
statement can be used to transfer control within a bloc'<» or from an 
inner block to an outer nlock; it cannot be used to transfer control 
from an outer block to an inner block. Tn particular, a GOTO statement 
can be used to transfer control out of a subprogram (procedure or 
function)* but not into one. 

Examp Le 1 : 

L A B E L 10 J ( D A T A ) , 
PROCEDURE P I * , 

L A B E L 20» 3 0 ; . , 
6 EGIM . . . 
2 0 : I F s i 7 r E M GOTO 

3 C : 
GOT J 21 ; 
o ; 

I F s 7 ThE.\* G \TT 10 
END? { } ' ! } 

BEGIM ( P A T A) . . . 
l c : s 9 ; { A • • G • : • i o 2 j " 

v c r a i 11 c J i 
r " c 0 T P 7> f 
DATA." ) 

i s i O 
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E x a m p t e 2 : 

{This is an invalid e x a Tp I e • } 

PROGRAM MAIN; ... 
PROCEDURE Pi ... 

HEGIN ... 
5 : si 

E.MDJ < (.i T procedure P) 

BEGIN ... 
GOTO 5; {Transferring control to an inner block 

is not permitted.) 

END. -CCf program MAIN) 

Note 

In general? GOTO statements make a program algorithm hard to 
understand or follow and their use should be minimized. 
Therefore* a G L T O statement shoulo be used only when it cannot 
be easily replaced by other available Pascal statement(s)i such 
as compound repetitive* conditional* or WITH statements. 

WITH STATEMENT 

A particular component of a re core is normally accessed by using both 
the name ot the record variable and the name of the component (a field 
identifier)* separatee py a oerica. (See Section t.) 

However* if a retort, component must be accessed many times in a section 
of a program unit* the WITH statement can simplify this access by 
indicating the re cor 6 variable name only once. 

The form of a * IT H statement is: 

WXJH record-variable-] L«recora-variable-?j... 
On st at en.e nt 

This form is equivalent to: 

WXX-1 recoru-variaole-1 P 0 
Chilli record-varirfble-2 0C3...state*nent 

The j5_ta.temer̂ t nay be any statement* including a compound statement. 
Within the s_t a_t em. en t_* components of a record may be referred to only by 
field identifiers. For example* 
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WITH DATE DO 
IF MONTH - 1? THEN 

BEGIN 
MONTh := 1; 
YEAR := YEAR •*• 1 

•' END 
ELSE MONTH .*= ^OMTH «- 1 

is equivalent to: 

IF DATE.MONTH - 12 THEf, 
BEGIN 

DATE. M O M H := i; 
DATE. YEAR :- DATE.YE-AH + 1 

END 
ELSE DATE.MONTH '.- DATF.MONTH + 1 

h 
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S E C T I O N r> 

P R O C E D U R E S AND F U N C T I O N S 

o 

In addition to the Tain prc-jram* a Pascal program may contain a number 
of procedures a no functions that can be collectively called 
subprograms. In F r i m e Pascals a suboro^rarr has the following features: 

o A sut-procrar-i can be at nost S4K wor.'s (12°. oytes) in size. 

o A subprogram can oe separatee from the main prograrn or embedded 
within the main program or another subprogram* 

o An 1 ndepenoent I y written suhproarum can be in any Prime 
supported language* If t h t subprogram is declared in a Pascal 
program u s i n ~ the E X T E R i\ attribute* then the subprogram can be 
referenced froti any point within the Pascal program* 

o Before it is fully defined* a subprogram can be referenced by 
other suoprograms within the same Pascal program* However* the 
referenced subprogram must have been declared using the FORUARD 
attribute* 

o Recursive call is allowed? that is* a subprogram can call 
itself. 

PROCEDURES 

A procedure is an i ndepenoent program unit tfi.jt performs a set of 
operations. A procedure must oc declared in a procedure declaration* a 
forward procedure aeela ration* or an rxtern.U procedure declaration* 
oefore the procedure can be invoked by a procedure statement. 

Procedure declarations are discussed below. Forward and external 
procedure declarations are ciscussed l^ter in this section* 

The external procedure declaration is «-. Prime extension 'to standard 
Pascal. 

££2c.£IiU.L£._i2i|c.t.££ 2.112.0. §L 

A procedure declaration defines a procedure and associates it with an 
identifier* alio win.. the procedure to be activated by a procedure 
s t at err.ent . 

The form of a ^rccecure declaration is! 

PROCEDURE icentitier C(formal-parametor-Iist)3> block; 
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T h e k e y w o r d P R O C C u U P L be-jini. a p r o c e d u r e d e c l a r a t i o n . It is f o l l o w e d 
by a n A u on j M l i e r w h i c n n arses t h e o r o c c J u r e a n c a l i s t of i d e n t i f i e r s * 
if a n y * c a l l e a f o r m a l D a r a m e t e r s . T h i s l i s t * e n c l o s e d in p a r e n t h e s e s * 
s p e c i f i e s t h e narr. e of e a c h f o r m a l p a r a m e t e r f o l l o w e u by its 
type-identifier. Parameters are discussed later in this section. 

Except in icruzra or £x.lrrna_l declarations* the procedure heading 
(describee above) is immediately followed by the full aefinition of the 
procedure* called the procedure block. 

A £I£cecure Dlock has the 
contain declarations for 
procedures* anc functions 
surrounded oy a ULGIW and I, 
instead of a perioc. 

StHC fjeno r a I form 
U l i c U j constants 

and a sequence of 

as a r. roeram. It nay 
types* variables* 

executable statements 

a i r However* it ends with semicolon 

A proceourc never returns an explicit value. The name of a procedure 
must not ne assiyneu a valje and must be used only for ioentification 
purposes. Therefore* it is not allowed to specify a data type for a 
proceau re itself. 

All iaenti tiers specified in the v^lur formal-para meter-list of 
procedure declaration A and all identifiers and labels declared in the 
block of A are local to A. Trie scooe of these identifiers and Labels 
is limited to A ar.c. to all procedures and/or functions a e d a r e d within 
A. These identifiers and latels are significant (or known) only inside 
their scope. (Concepts aiscusseo here apply to function declarations 
as well.) 

Note 

Identifiers anc laocls declared in the main crojram are global; 
they arc significant throughout the entire program. However* 
if some of these identifiers ana lapels belona to a particular 
procedure (or function) but not to the program as a whole* 
reoeclare tnorr within that orccvcivrc (cr function). 

ll!vgMno_Pr_c>c edu r e s 

A procedure statement* which is a procedure call* invokes tor calls) a 
procedure. A procedure statement has tne form! 

procedure-identifier C (a c t u a I -p a r a m e t e r-1 C*actual-Darameter-?3...)D 

The £££££ cur_e2J.dc n t 1__f i_e r is the name of the called procecure. When the 
callea procedure has one or more formal parameters oefined in its 
heading* the procedure statement nust contain tne corresponainq actual 
parameter(s) a I on.3 nitn the procedure-identifier. 

REV. 0 
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E x a m p Le 1 

P R O C E D U R E I n d c t a t . . . B E G I N . . . E N D ? 
PROCEDURE sort ;.. .BEGIN. ..~ND*, 
PROCEDURE out dot ai . . . BEGIN . . . E.vD» 
(Main program tea ins here.} 
BEGIN 

in data ; 
sort i 
out dut a 

END. 

Example 2\ 

PROGRAM C U R V E ( IN-PUT « O U T P U T >; 
VAR X»Y1 REAL? 

I: I N T E G E R ; 

PROCEDURE PL0T(A»3: REAL; JI INTEGER); {A»B and J are formal 
• pa rame tors . } 

BEGIN...END? 
PROCEDURE F.IJDPLGT; 

BEGIN...END; 
{Main program begins here.) 
BEGIN 

x : - o. o; 
Y : = l . o • S T N ( x ) ; 

READLNC1); 
I '.- i + ?; 
PLOT(X, Y, I)J {*, Y and 1 .ire actual parameters.} 

ENDPLOT ; 

END. 
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S t a n d a r n P r o c e d u r e s 

A s t a n d a r d p r o c e d u r e * d e n o t e a u y a p r e d e f i n e d i d e n t i f i e r * is a b u i l t - i n 
p r o c e d u r e s u p p l i e d Dy the P a s c a l I a n .4 u a 3 e • 

P r i m e P a s c a l s u p p o r t s the f o l l n w i n o s t a n d a r d p r o c e d u r e s : 

0 File H a n d l i n c P r o c e d u r e s : R E S E T * Gl~l* R E W R I T E * 
READLfoi W R I T E , and U K 1 T E L N (.See S e c t i o n 1 0 . ) 

pur READ 

o I/O A u x i l i a r y P r o c e d u r e s : PAGE ana C L O S E (See S e c t i o n 1 0 . ) 

o D y n a m i c A l l o c a t i o n P r o c e d u r e s : f*E:J and D I S P O S E (See S e c t i o n 6 •) 

N o t e 

The C L C S i s r o c e c u r e i 
s t a n d a r e t c sc a I . 

a - r i r; e t x t e n s i o n to 

P r i m e P a s c a l c o t s not yet s u p p o r t s t a n d a r d t r a n s f e r 
procecurer, -- PACK and ITS P A C K . 

o 
P A R A M E T E R S 

P a r a m e t e r s a l i o * intor mat ion to be p a s s e d b e t w e e n t h e c a l l i n g p r o g r a m 
u n i t s ana the c a l l e e p r o g r a m u n i t s . T h e r e are two k i n d s of p a r a m e t e r s 
-- a c t u a l and f o r m a l . 

A £.1^1 iLk_ Pj. £ 2.U1 £ i £ £ 5. 

An a c t u a l p a r a m e t e r * a p p e a r i n g in a p r o c e d u r e s t a t e m e n t or f u n c t i o n 
d e s i g n a t o r * is a v a r i a b l e w h o s e v a l u e is to be p a s s e d to t h e formal 
p a r a m e t e r in the c o r r e s p o n d i n g p o s i t i o n in the c a l l e d p r o c e d u r e or 
f u n c t i o n h c a d i n j . The a c t u a l p a r a m e t e r s must a u r e o in o r d e r * n u m b e r 
ana data type tut r.ot n e c e s s a r i l y in n a m e * with the f o r m a l p a r a m e t e r s . 

EorraJ L_Par anc t.£I s 

Formal pa rci m e t e r s arc d e f i n e s in the ' o r m « I - p a r a m e t e r - l i s t of a 
p r o c e d u r e or f u n c t i o n h ea ai n ,• This list soeci ties the c r d e r * n u i b e r 
<tf\Q data type of tee c o r r e s p o n d i n g a c t u a l oar amet ers . 

The g e n e r a l for:.-, of a f o rr.<> I -p .irar p 11: r - I i s t i s : 

( i oen 11 ti er-l i s t : t y p e-i oent i 1 i er f; i .ien t i f i e r - l i r. t : 
t y p e - i o e n t i f i e r . " ) • . . > 

The iden^i_f__ie£-l_i_s_t c o n t a i n s one or more i d e n t i f i e r s ( s e p a r a t e d by 
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commas) of the same type cenotec by the i^Ll£zld£.OiAi.ier. Identifiers 
specify the names of the variables useo in trie procedure or function. 

In standard. Pascal* there are four kinos of formal parameters -- value* 
variable* procedure* ar-d function. Print- Pascal only supports value 
parameters and variable parameters. 

Vaiu£_£ 5 r an et_e r s : If 
not preceded by the 
parameters. 

uii i ce r,t i f i vr- I i s t i n 
keyword V A U , t h en 

c•'. formal-parameter-list is 
its components are value 

A value parameter denotes a distinct* loc. I variable in the called 
procecure or function. The- corr <- spenni n;; actual parameter is an 
expression whose v.-.lue must ,oe as s i :nir.ent - compat i b I c with the type of 
the value parameter. when the subprogram is called* the current value 
of the actual parameter (expression) is assigned to the variable* The 
subprogram may then ass ion other values to this variable. However* the 
values assigned in the subprogram do not chanqe the value of the actual 
parameter in the coll inc. oro-jram unit. Therefore* when the values of 
actual parameters need to oc protected* use value parameters- Value 
parameters can be r eoardcd as ons s-by-va Iue parameters. Ex ampIeI 

0*$ 

PROGRAM 
VAR A*B 
PROCEDU 

BEGIN 
I : 
J : 

END; 
BEGIN 

A : = 
VALUE 
WRITE 

END. 

PARAMETERS; 
: INTFGER; 

RE VALUE_PAR(I, J : INTEGER)*, 

= I - i; ci = 2} 
- J + 2; {.J = 3} 
{Procedure VALUE_PAR.> 

i; D : - i; 
_p A R i A * n ) ; 
LN ( A*B) * CA-1 , [I-I } 

V_ari_n_b_l e_Pa ra Hi£lle£s : I f an i con t i f i e r - I i i. t 
i s p r e c e d e c oy t h e Key wo r e VA<» t h e r i t r, 
parameters. 

in a f o r m a I - p a r a m e t e r - I i s t 
c G mn o n en t s are variable 
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P R O G R A M 
VAR 
PRO' 

A*B 
IEDu 

PARAMETFRS; 
'. 

RE 
INTEGER; 
B A R ( V A R 1 

BEG 
I 
J 

END 
BEGIN 

A : 
D : 
OAR 
WRI 

END. 

IN 
: = ] 
: = J 

s; 
{j 

I N T E 
IT 
J 

73 

ER; J : I N T E G E R ) ; 

is a variable parameter; 
is a value parameter.} 

{Prcceoure EAR-> 

- 1 ; 
= i; 
(A* 3>; 
TEL".'(A* P) {A = 7;. n - i) 

Caution 

Dc not pass a constant to a variable parameter* or a compile 
time error *'ill oe Generated. The following example is 
invalid: 

^ 

P R O G R A M M A I N ; ... 
P R O C E D U R E F C O I V A R X I I N T E G E R ) ; ... 

B E G I PJ ... E V 0 ? 
6 E G I ti 

rooclo); 

END. 

AR^AY_or_REC0RD_TxLli:_L2L£ai-I!ll£i!Il£it:J-S 

Prirre Pascal cc.Tpiler c-jr. produce two types of object code. Ordinary 
code con address oruy within a scement. Houndary-spanning code is 
capable of addressing across the boundary between one segment and the 
next. 

Whenever an array or record extends across a seqrrent boundary* all 
references to it must consist of boundary-spanning code* because those 
portions of it in segments higher than the one in which it begins nrc 
inaccessible to orinaary cede. 

All references in the :> r o c r a m to ^ n y array or record the compiler knows 
to be longer than a segment will ,, ut err a t i c a I ly be corr, piled witn 
boundary-spanning cede. '-JO special action is reojired Dt the user in 
this case. 

However* when an ARRAY or RECORD typr formal parameter occurs in a 
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subprogram* the compiler has no way to know the s tor ace statjs of any 
ARRAY or RECORD type actual parameter that will become associated with 
it when the sub pro.: rax is invoked. Therefr.ro? the compiler cannot know 
whether to compile references to that formal parameter with ordinary or 
boundary-spanning cede. It is the user's responsibility to inform the 
compiler of the correct action in this case* through use of the 
-BIG/nobiq compiler option. 

Jhen a subp r ogram is compile:: without -PI.- (nob in" is the oefault)? 
ARRAY or RECORD type f o r T a I parameter references * i t h i n it will be 
compiled with ordinary coce; the corresponding ARRAY or RECORD type 
actual parameter must then L C contained within one segment. 

When a subprogram is compile'c with -BIG* all references it makes to any 
ARRAY or RECORD t y oe formal parameter will o e compiled with 
ooundary-spannin^ code? the corresponding ARRAY or RECORD type actual 
parameter may then span a segment boundary, thoujh it need not do so. 

An ARRAY cr RECORD type for.ital oara.meter reference compiled with 
ooundary-sp anni no, coae will execute correctly for any ARRAf or RECORD 
type actual parameter* wnether it spans a segment boundary or not. 
However* boundary-spanning cede executes more slowly than ordinary code 
because it performs more complex aaoress calculation. The -BIG option 
should therefore not oc usee unnecessarily. 

FUNCTIONS 

A function is an i rice pendent proqrarr. unit which accepts one or more 
input values to orocuce a single outnut value. A function must be 
declared in a function declaration? a forward function declaration* or 
an external function declaration* before the function can be invoked Dy 
the evaluation of a function designator. 

Function declarations are discussed below. For war a and external 
function Declarations ure discussed later in this section. 

The external function declaration is 
Pascal • 

rime extension to standard 

EMIl£lli2I!_0e c l.ar.aijgns 

A function declaration defines a function which computes a value of a 
scalar type or a pointer type. The function declaration is similar to 
a proceoure declaration with the following exceptions: 

o The keyword FUNCTION is used instead of PROCEDURE. 

o A data type for the function itself it: specified in its headino 
since a function always returns a vulue. 

A cr iI 1 = 90 
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o The result value is essiimea to the function name itself within 
the associated block. 

The general form of a function declaration is: 

FUNCTION identifier C C i f ormal -pararete r- I i s t) 3 : 
result-tyce-identitier); block; 

The £es^ul^t^tx2£zi°i£LiliIi££ denotes either ^ scalar or a pointer type. 
(Data types arc explained in Section b.) 

Example 1 : 

FUNCTION sqrt(X : A L A D •'. KEAL; 
{This function coir-outes the square root of ,\ cx>0> us Inn Newton's 
met hoo.} 
VAR OLD* NEW : HEAL? 
BEGIN 

NEW := x; 
REPEAT 

OLD : = NEW; 
N E « : = ( G L [J • X / 0 L 0) * 0.5; 

UNTIL A6S(NEw - OLD) < LPS * NEW: {EPS being a global constant) 
sort := N f * 

END; {function S q r t 3 

Example 2: 

FUNCTION MAX(A : VECTOR; N : INDEXTYFE) : REAL: 
{This function finds the largest value in A* which is declared 

A : ARRAYLINDEXTYPEJ OF REAL and where 
INDFXTYPL = 1..LIMIT) 

VAR 
LARGE STSGFAR : REAL: 
FENCE : I N D E X T Y K E ; 

3 E G 11M 
LARGESTSUPAH :- AC 1 J : 
{Establishes LA^'GESTSCFAR = M A X < A C 1 3 > ) 
FOR FENCE '.- ? TO N HO 

e E 31 M 
I F L A R G L S T S : : . - A R < A C I 3 

THEN LA.RGES7SCFAR : = AC I 3 
{ R e - c s t o O I i s h i ' . ' . L»RGESTSOFAR - MA x ( AC 1 J t . . . » AC FENCE 2 ) 3 

E N D ; 
{ S o now LAR&L'STSOf AR = M A X ( AC 1 3 , « . . * AC i\ 3 ) ) 
MAX : = LARGESTSCFAR 

END? { F u n c t i o n MAX) 
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lQXPk jn g_F unc t j ong_ 

The evaluation of a function designator invokes a function* A function 
cesi^iictor is a component of a n cx^res^ ion! t h u t is* it con only 
appear en the riyht-hand sice rf an dssiunccnt statement* A function 
designator has the torn: 

f unc t i on- i dent i f i e r C v ac I ua I ~p aramc t e r- 1 C» .K t ual -c; ar anctc r-? 3. • . ) ] 

The f u n c t i c n-i ae nt i lirr 
called function has one 
heading* the function 
parameter(s) a I o n > * wi t n 
can oe an expression cr 

i r. the riawr of the calico function, wi-ien the 
or TI o r e formal parancters d e f i n e c in its 

i e s i c'. n a t o r must contain the corresponding actual 
the function-icenti i ier. An actuaI-Da rameter 
a variable. [xs^oLe: 

VAR J»K : INTEGER; 
FUNCTION CUBE(I : IMEGLFF) : INTEGER; 

6 E G IH 
CUBE := I * S3R(I): 

END; (Function CJBE) 
BEGIN 

READLN(J)i 
K := CUBE<J); (Function CUBE is invoked hero.} 

o 
END. 

S ^ ndar d_Func_t.2ons 

A standard function» denoted o/ a 
function supplied by t r.e Pascal 
functions are Ii s t e a and explainer 

predefined identifier* is a built-in 
I anou-aq e. The avail able standara 
in Section 11. 

FORWARD PROCEDURES AND FUNCTIONS 

Pascal permits sui.-pro;.?rams to call each other within the same Pascal 
program. Subprogram A (ii.jy call suoprooruir B before B is fully defined 
if B has already been declared usinn the forward declaration. 

Forward.Dec Iarat ions 

A forward declaration is declared like other subprogram declarations* 
except that the subprogram clock is rerlaceo by the word FORWARD. This 
block* ted by the keyword PROCEDURE or FUNCTION and its associated 
suDprocjram name* appears later in the proaram. Exanplol 

FUNCTION GCD(N»N : INTEGER) 
PROCEDURE LGwTEKK(VAR N • 0 " : 
VAR 

: INTEGER: 
I N T E G E R ) ? 

r .;> R A< A H U ; 
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CD : INTEGER; 

BEGIN 
CD I- G C D(N»D); (This statement needs the forward declaration,} 
N := N DIV C D ; 

D := D DIV CD 
END? {Procedure LOJTEAMj 
FUNCTION GCQ? LNote the abb reviateo heading} 
{Full declaration of S C T> covins here.) 
VAR 

R : INTEGER; 

B E G I N 
R E P E A T 

R : - « ;••• o :J ; i ; 

IF R <> G THEri 
B E G I N 

M : = N ; 
.\ := R 

E ivO; 
U N T I L R - c; 
GCD := r. 

E N D ; { F u n c t i o n GCD) 

O EXTERNAL PROCEDURES AND FUNCTIONS 

Prime Pascal allows a program to call external* separately compiled 
subprograms alter they have Dcon aecl^reo usini the external 
declarations within the program. 

Elx t erna l^Dqcl a r a H o n s 

An external procecure or function declaration is similar to a forward 
procedure or function declaration with the word FORWARD replaced by 
EXTERN. The ocay (block) of an external subprogram does not appear in 
the program. rt will oe located and included automatically when the 
program is loaded. Example; 

PROGRAM C IRC ( I \'PUTt OUTPUT ) ? 

PROCEDURE PLOTtX»Y .* Kt. A H IPLN 
{The main prour JIT start? here.) 
B E G 1 N 

i \> T i u L R >; EXTERN; 

P L 0 T ( X , Y » 3 > ; 

P L O T C * , y , 2 > ; 
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END. 

Subprograms Written in Pascal 

When an external subprogram is written in Pas cat* separate compilation 
of the subprogram can a c achieved by including the { $ E * } or ( * $ E • * ) 
compiler switcn at the bc^innina of the module (text that is input to 
the compiler). The o r e s e n c e of this compiler switch causes the 
following to take place: 

o All procedures unci functions declared at the program level 
(outermost level) become globally cefinea entry points that can 
be referenced by other Pascal prourams which have declared them 
usinc- the EXTERN attribute. 

o All variables* constants* and types declared at the program 
level ( o u t m o s t level) arc considered external variable* 
constant* ano type Definitions (as in the PL/I external 
attribute) and are available to all procedures or functions 
loaded with the mooule. 

o The normally required Drogran "BEGI'M END." pair 1s no longer 
requ i r ed. 

Note 

SEG limits the lenoth of external n a ires to ft characters. 
Therefore* all external constant* type* variable* 
procedure* and function names should be at Tiost i} 
characters in Lenoth. 

Compiler switches are discusser in detail in Section 2. 

Example: 

{$E + Enable external compilation} 

CONST 
MAXRANGE - 5 J ; {Global constant definition} 

TYPE 
STRING10 - ARRAYE1. . 1CJ OF" CHAR? 

{Global variable definition) 

VAR 
G L 0 8 A L S : RECORD { G l o b a l v a r i a b l e d e f i n i t i o n } 

DATA I APRAYL 1 . . M M R A N G E ] OF R E A L ; 
f l C R L J A T A : CM Ah 

E \ D ; 
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«9i 

PROCEDURE MODULL_l(VAK PI, P2: INTFGER)? 
VAR 

SI : STRING1C; £VAR defined usiny global type) 

BEGIN 
- S1L1D := G L C L J A L S . M L R E D A T A ; < X l o c a l > := < q l o b a l > } 

END; (L'nc of MODULE_l} 

PROCEDURE MODULE 2(VAR PI, P2, P3: PEAL); 

Caution 

Do not cefine a projjrafr, as external, or an access violation 
will result at run-time* The followin : example is invalid: 

PROGRAM FOOtINPUT, uUTPUT)? 

Subp r ogra ns_ W ri 11e n_ in 01 her La ngu a O P S 

Subprograms d e c U r o o in external procedure or function declarations 
can be written in any Prime hiph-level Lannuanc or Prime Macro 
Assembly language with certain restrictions: 

o There must be no conflict of data ty^ps for variables being 
passed as parameters. For ex anolo, a FIXED BINARY(15) in 
PL/1 should be declared as INTEGER in Pascal. 

o Modules compiled in either 64V or 5 21 moce cannot reference 
or be referenced by moautes compiled in any R moce. Modules 
in 64V or- 3 21 cay reference each other if they arc otherwise 
comp at i bIe. 

Subprograms JXiJIJl .L.ibrar ies 

Prime supplies several libraries of application-level subroutines 
and PRIMUS operatin , systc" subroutines. loose subroutines car, be 
declarea in external ;> roc e cure or function declarations of a Pascal 
program, then referenced from cny point witnin the program. when a 
suDroutine from such, a library has been referenced, the command: 

LI library-name 

REV. 0 1? 
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must De given to STL at toad ti-ne before the unqualified LI cor-mand 
is given. 

For more information* see The PR I.YDS Subroutines Reference Guide* 
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SfCTiO.Ni i» 

INPUT AND OUTPUT 

Input/Cutput is performed in Pascal by the proper combined use of two 
Boolean functions EOF and E'OLN * eiefot file handling procedures RESET* 
GET* REWRITE* PUT, READ, PEAJLN* uaiTE arm *IRITELM* and t*o auxiliary 
proceoures PAGE and CL3SE. 

Throughout this section* ilie and 
each function or procedure are 
variables are the prede tinea, file 
proviae I/O to and from the user's 

fjHe-1 use 
the file 
v. i r i a b I c r. 
tern'in;: I . 

-i in the parameter list of 
variables. 
INPUT and 

When the file 
OUTPUT* they 

n 

E O F FU.'iCTIOh, 

The EOF f u n c t i o n t e s t s f o r an e n d - o f - f i l e c o n d i t i o n o f an i n p u t f i l e . 
The fo r r r o f EOF i s : 

E 0 F ( f i l e ) 

This function is true if the Duffer variable file" has moveo beyond the 
end of the file. (Buffer variable is oiscussec in Section 6 • ) 
Otherwise it is false. Tne parameter file is of a FILE type. If fj.l.g. 
is on it tea, EOF is applied to the stancard textfile INPUT. That is* 
EOF is equivalent to EOF(INPUT). 

RESET PROCEDURE 

Alt input files except INPUT must be reset by 
oefore reacinn. 

usino the RESET procedure 

A RESET procedure has the torn: 

RESET ( f i lc-1 , 1 i U.-J 

where the firrt n<irdnrtcr liiUli i- =* rascal file variable and the 
second parareter U l c - ? denotes the name of <\r\ actual file to be opened 
for input. The name can be either a filenarre if the actual file 
resides i n the current UFP or t; patrmomr if the actual file does not 
resiae in the current JID. The seconj pnrjractor illxlE "is a Prime 
extension tc standard Dasccl. 

RESET associates lliuzS «ith f.lle^i* resets the current file position 
of iii.o-1. to its b'.. inn in.7 nnn assi 'ns the value of the first element 
°f f i I e-1 tc the oufter variable file-l". fOF(file-l) is false* if 
file-1 is not empty. 

1 ": A p r i t 19 R 0 
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O n c e t h e a s s o c i a t i o n is e s t a b l i s h e d by a c o l l to t h e R E S E T p r o c e d u r e * 
t h e s o m e f i I e-2 is i m p l i e d in r c p e a t e c r e s e t t i n g of il.le-J_ if t h e 
s e c o n d p a r a m e t e r s in t h e s e ^ E S E T p r o c e d u r e s a r ^ n o t s p e c i f i e d . 

Ex amp Ie 1 : 

B E G I N . . . 
R E S E T (X, • RE ALMA M E * ) ; { A s s u m e thai R E A L N A M E is the a c t u a l 

input f i l e n a m e . It must be s p e c i f i e d 
in the first cjll of a R E S E T 
p r o c e d u r e . ) 

R E S E T ( X ) ; -CX is still a s s o c i a t e d with the sar.c input file 
R E A L ti A H E . ) 

R E S E T C X t •REALr.iAHE2') ; { R F A L N A M E is c l o s e d and X is now 
a s s o c i a t e d with a n o t h e r input file 
R E A L N A M E 2 . } '•• 

CLOSE(X); . . . 
END. 

Example 2: 

ii E G1N • • • 
RESET<Fyle, •GKACE>FyIrl•)J 

RESETCFyle* »GR ACE>f y U l •) ; {This call is equivalent to 
R F S E T ( F y I « ) . ) 

C L 0 S E ( F y l e ) ; 

R E S E K F y l e , • GK AC £ > F y le 1 * ) J . . . C L 0 S T ( F y I e) *, 
E M u . 

t . . . 

lli£~i is °* a T I L L t y o e . iiiilz.^. "1'-»y "̂"' e i t h e r a p a t h n a m e or f i l e n a m e 
e n c l o s e d in a p a i r c.f T ( . o s t r o o H e s (as s h o w n in t h e a b o v e e x a m p l e s ) or a 
v a r i a b l e of a s t r i n;, t y p e . 

If a p a t h n a m e or f i l e n a m e is u s e d to d e n o t e f i l e - 2 » it is s p e c i f i e d 
only in th e R E S E T p r o c e d u r e . 

E x a m p l e 1: 

^AR 
x : FILE OF CHAR; . . . 

B E G I N 
R E S E T ( X , »C • ) T . . . 

R E V . 0 i: 



I D M 3 0 3 INPUT AND OUTPUT 

Example 2: 

TYPE 

I OR EC = RECORD 
A: INTEGER; 
B: ARRAY C1..6 1 OF CHAR; 
C: (LEFT, RIGHT) 

E.\'D; 
VAR 

F: FILE OF IOREC;..-
BEGIN 

RESET (Ft »F1*) ;• . . 

If a variaole is used to .represent file-2» the variable and its 
associated strinr. type Tust first be declared in a variable 
dec larat ion: 

identifier : ARRAY C 1 . . n : OF CHAR; > 

where X 9. Q. D_ Ill ll£ i s t h F n a v. c of the variable. n specifies the I e n q t h 
of the array (pathname or filename). I x a m p I e 1 

A : ARRAY L L . O Or CHAR; 

The pathname or filename must then be enclosed in a pair of apostrophes 
and assigned to the variable in an assignment statement. Example* 

A := *TFST«; 

Once the assignment is doncf !J.i£~2 con be specified either by the 
variable name on the left-hana side of the assignment operator or by 
the pathname or filename on the right-hand side of the operator* 
Ex amp lei 

VAR 
INFILE : FILE OF INTEGER; 
A : ARRAY CI. .43 t-F CHAR; 

BEGIN 
A : = • r E s T »; 
RESET U N F I L E * A)? ( T h i s c a l l i s e q u i v a l e n t t o 

SESL'T< IfcF I L E » ' T E S T * ) . } 

GET PROCEDURE 

A f t e r t h e K t S E T r r e c e c u r e o p e n s a nH r e s e t s 
p r o c e d u r e r e a d s t h i n e x t e l e m e n t of t h e f i l e . 

i n p u t f i l e * t h e GET 

1 J A o r 11 19SO 
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The form of GET is: 

GET< file) 

GET advances the current file position to the next element* assigns the 
value of this element to the puffer variable file"* and leaves 
EOF(file) false. If no next element exists* EOF(file) becomes true and 
file"* is not defir.to. The D.tr;rcter tlks. ^ s °f a FILE tyoe. 

REWRITE PROCEDURE 

All output files exctot the .standard textfilc OUTPUT must oe opened by 
using the REWRITE procecurc Dei ore writing. 

A REWRITE procedure has the for?: 

REWRITE(file-1 L » file-?3) 

The first parameter fi.l.e-1. is a Pascal file variable of a FILE type. 

The optional second Dorameter i.He-2 denotes the filename or pathname 
of an actual tile to oe opened for output. If file-2 is not specified 
in the first call of a REWRITE procedure* a filename T$xxxx will be 
generated automatically for the output file* nherc x n x is a '•-digit 
number. If HkfLzZ ^s specif iea, it mty be either o filename or 
pathname enclosea in a pair of aoostroohes or a variable of a string 
type representing the filename or pathname. The second parameter 
option is a Prime extension to standare Pascal. 

REWRITE associates the actual output file with file-1* empties file-1 
completely* sets L'JF(tile-l) to true* .jnd initializes file-1 for 
writing. 

Once the association is established by the REWRITE procedure* the same 
file-?, or Tlxxxx_ is i mo lied in repeated rewriting of JJ.JL.c-1, if the 
second parameters in these REWRITE troccoures are not specified. 

Ex amp Ie 1 : 

VAR OUT DATA! FILE 
BEGIN 

F A M AY L 1 . . 7 J r>F CI: AH ; 

RcWRITE (OUT'JATA); {OUTDATA will be associated with an output 
file TSxxxx.T 

REWRITE ( 0 U T D A T A , • I L> P. <• 3 0 3 > E X A M P L I • ) (TSxxxx is closed and 
0U T D AT A is ro. 
associated with 
another output file 

REV. 0 1 ': 
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REWRITE: <OOTLUTA>; 
EXAMPLE.} 

•(CUT DATA is still associated with the same 
output file EXAr'FLE.J 

END. 

Ex amp Ie 2 1 

VAR 
OUTFILE: TEXT; 
A: ARRAY C i..12] or CHAW; {Tne p a t h n a m e or f i l e n a m e of an 

outout file is 1 2 - c h a r a c t e r I o n o. } 

BEG I N 
A:= »GRACE>SA:*PLE •; 
REWRITE (OUTFILE* A)', {This call- is equivalent to 

REWRITE (OUTFJLEt • GR AC E >5 AMPLE * >. ) 

END 

PUT PROCEDURE 

After the REWRITE proceourc opens an output file? the PUT procedure 
writes the output value into tne file. 

The form of PUT is: 

PUT(file) 

PUT appends ano writes the value of the buffer variable file* to the 
end of the H i e . EOF(file) remains true. The H i e is of a FILE type. 

The use of EOF* RESET* GET* REWRITE Hid PUT is illustrated in the 
following example: 

VAR 
3EGI 

RE 
RE 
Wh 

If^FILE* OU TF 1L 
N 
SET 
WRI 
ILL 
BEG 

CL 
CL 

END. 

E \" D 
OSE 
JSL 

( I 
TE 
N 

IN 
OU 

» u 

( I 
(0 

TEXT; 

Nf-ILE, • I \'DATA • >; 
( 0 U T F I L F « • 0 U 1 D A T A • > , 
OT EOF(IMFILE) DO 

T F 11 E ~ :- 1NFILE": 
T (UUTFIL:) : 
T \. I A V I L E ) 

" ; F I L E > ; { T h e C L G G E r > r o c e o u r e i 
U T " 1 L L > of t h i s s e c t i o n . ) 

u i s c u s s e d at t h e e n d 

A p r i l 1 c P0 
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EOLN FUNCTI-OP.' 

The f u n c t i o n E G L N t e s t s for an e n d - o f -1 i n e c o n d i t i o n in an inout 
t e x t f i l e . It nas the t o r n : 

E O L N C f i l e ) 

This f u n c t i o n is true \1 the b u f f e r v a r i a b l e fi l e A i w h i c h is c u r r e n t l y 
a b l a n k * c o r r e s p o n d s to the p o s i t i o n of a line s e p a r a t o r m a r k i n g the 
end of t h e cu r r e n t l i n e . T h e li n e s e p a r a t o r can be o n e of t>/o A S C I I 
c h a r a c t e r s CR ( c a r r i a g e r e t u r n ) or LP (line f e e d ) . E 0 L N is a p p l i e d to 
the s t a n d a r d t e x t f i l e It;PUT if the p a r a m e t e r file is o m i t t e d . 

READ P R O C E D U R E 

The R E A D p r o c e d u r e r e a d s input d a t a v a l u e s ,-nd a s s i g n s t h e s e v a l u e s * by 
p o s i t i o n * to the v a r i a b l e s in t h e R E A D p a r a m e t e r l i s t . It nas the 
form: 

READ (Cfile*3 varianle-1 C*variable-23...) 

The file must be of tyoe TfXT (that is« FILE OF CHAR)* the v«r.iab_Le.s 
can oe of type ChAR (or a subrange of type CHAR)* INTEGER (or a 
subrange of type INTEGER)* or PEAL. 

when the yo.riabj._e is of type CnftR (or d SJ trance thereof)* the call: 

READ(f i Ie « variable) 

is equivalent to: 

BEGIN 
va r i a oIe :- file"; 
G T T ( f i I e ) 

END 

When the varlat_i.e is of type INTEGER (or n s u b r a n g e t h e r e o f ) or RE A L * 
the c a l l : 

R E A D ( f i I e * v a r i a o I e ) 

reads a s e q u e n c e of c h a r a c t e r s that forms an i n t e g e r or a real n u m b e r 
a c c o r d i n;;. t o the r u l e s for U U 'A E R I C C O N S T A N T S (see S e c t i o n 4 > and 
a s s i g n s the n u m b e r to a v a r i a b l e . S u c c e s s i v e n u m b e r s ore s e p a r a t e d by 
b l a n k s or e n d s of l i n e s . 

A READ p r o c e d u r e rray h a v e st.ver.it p a r a m e t e r s . The c a l l : 

R E A D ( f i l e * v a r i a D l e - l * . . . * v a r i a b l e - n ) 

R E V . 0 10 
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is equivalent to! 

BEGIN 
READ ( f i l e * v c i r i a o l e - 1 > ; 

READ Ifile* variable-n) 
END 

The first parameter H i e may b ».* omit tec. If it is omitted* 
procedure is applied to tnr standard textfile INPUT. 

the READ 

READLN PROCEDURE 

The READLN procedure is a variant of the READ procedure. It has the 
form: 

+*% 

READLNC (C fi tc|variabIe-131 *variaple-23...)3 

READLN rcust only he aoolieu to textfiles. If the first paranetor H i e 
is omitted* the standard textfile INPUT is .issurr.ed* 

READLN skips over characters until the eno of the current line and 
places the current file position at the b e •,/ i n n i n <j of the next line. 
Thus* the call: 

READLN< 1 i Le) 

is equivalent to: 

BEGIN 
WHILE NOT E O L N ( f i l e ) PC b E T M U e ) ? 
G L" T ( f i I e) 

END 

READLN iTiay also re dc the in nut data values into variables and then skip 
to the beginning of toe next line. The call: 

READLN ("file* v <: r i a D I c -1 • . . . * v a r i a b I e - r. > 

is equivalent tc: 

BEGIN 
R E A D ( t i I e » vt:riaole-lt...»variable-n); 
READLN(file) 

END 
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WRITF: PROCEDURE 

The i/R IT E procedure writes the values of the text and/or expressions 
into the output tcxtfile. It nas the general form: 

URI TE C L f i L e* J nr itc-parameter-l C » w r i t e-p a r am o t e r - 2 1 • • » ) 

The H i e must be ot type TEXT (that is, KIL1: VF C H A R ) . If H i e is 
omitted* the WRITt orocccure is ooplier to the standard textfite 
OUTPUT* If the aiRlTE procedure has several parameters* the call: 

WRITE(f i l d w r i t e - o a r a "; e t c r -1 *...*write-parameter-n) 

is equivalent to 

BEGIN 

WRITE (file* write-parameter-1); 

**1 
WRITE (file* write-paremoter-n) 

END 

a£lig,Z£3 ,C ai"fcter s 

A write-parameter is either a character string enclosed by a pair of 
apostrophes or an expression (represented by its variable name) with 
optional field-width pa rar.et er ( s ) . 

It the write-parcroeter is ? character strif )t it is written on the 
output file exactly as it appears* with cut the delimiting} apostrophe 
characters. For example: 

WRITE (•The •«:>tank character** is significant in a churactCT-strinn.*) 

will produce: 

The •LI an k character* is significant in a c ha r a c t e r-s t r i n o . 

If the wr i t e-p ..rc.n c t e r is a'*1 expression* the v^lue of the expression is 
written in thp output file. Tnis write-parameter has the torn: 

expression 1: total-width L : frac-ci H ts]] 

The ex,21£ssjon may Le of t/co INTEGER* REAL* CHAR* or BOOLEAN. The 
toJ.a.l.-wi_ath one lr.ilLzill-.llA a r ~ field-width parameters; they may only 
be of type INTEGER. 

l°liLLzHld.t h is the total numper of character positions to be allocated 

REV. C 
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for the value o-f the exoression. If it is omitted* a default 
field-wicth will be assumed accordinn to the type of the expression. 
The default ficld-*icths ere as follows: 

Da£a Ty pe 

INTEGER 

RLAL 

CHAR 

BOOLEAN 

NuTiDer_oi_£ha£a£t ier_Po£_jrt^<i ons 

10 

27 

1 

13 

A real value for which no iroC^-cj^llS. a r e specified will be written in 
floating-point (or scientific) form: 

d...d.dddddaE+|-cc 

b-diai t 

where each d denotes a decimal d i v? i t • If tne default ficld-wiath is 
used* there should be 11 dicits preceding the decimal point. 
Otherwise* this number of dibits should depend on the total-width 
specified. For example* it R and S are rral variables with values 0.1 

P and 1.5 respectively* the WRIT!." procedure: 

WRITCCR* S U A ) 

will procuce the following: 

bbbbbbbobbl.0 0 0QG0E-01 bbl.bC000CE*C0 
{Default case) 

where each b i s a blank* 

f r a c 7 d j_ c i t s * if present* can only be apulieo to an expression of type 
REAL. It invokes fixed-point (or decimal) representation for a real 
value and specifies the number of dibits follow inn the decimal point. 
For example* if R a no S are real variable.1', with values 1.5 and 11?.123 
respectively* the *RITE procedure: 

URITE(R:7:2, S:IG:D 

will produce the followinc: 

D b a 1.50 bbobbll2.1 

where ecdi o is a b I a n < . 

The previous examples also snow that if the true field-witith of the 
expression is smaller tbf.n the arfautt fiola-«idth or the total-width 
(if present)* the unused chdruct?r positions at t h <- left arc filled 
with blanks. 
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If the true field-wiutri Is larger* ;>ascal will automatically extend the 
default field-width or the total-width (if specified) to a sufficient 
size. For examolc* if K* is a boolean varihle w i t h value FALSE and R is 
a real variable with value -2112.12 3• the k"1TC procedure! 

U-RITE(B:I » R : 3 : 2 > 

will produce the following: 

FALSE -2112.12 

A positive real n u rr. a e r must p e written with at least one preceding 
blank; this* however* does not apply to values of other types. For 
example* if R * S* ard T are real variables with values 1.5* +1.5* and 
-1.5 respectively* 9 is a boolean variable with value TRUE* and I is an 
integer variable with value 6 • the «' HIT r. procedure: 

W R I T E ( K : 7 : 5 * S : 7 : 5 * T : ? : 4 * B : A , I : I ) 

will produce tne followinjl 

bl.50000 bl.SOCOO -1.500D TRUE 6 

where b i s a b l a n k . 

If the expression is of type CHAR* the call: 

URlTE<file* expression) 

is equivalent to! 

BEGIN 

file" := expression? 
PUT(file) 

END 

URITELN PROCEDUFE 

The WRITELN proceuure is a variant of the i.'KITE procecure. It has the 
form: 

URITELNC ( [ fi lej write-parauetor-l DC *wr1te-oara-neter-2D...) D 

For the description of write-parameters* see the preceding 
wJlli£zEiLr-ii!I!.£.t££S section. 

wRITELN must only or aoplieo to textfiles. If the first parameter H i e 
is omitted* the standard textfile OUTPUT is assumed. 

JRI7ELN writes the values into the current line of the out rut file* 
then senas a carriage return to the file. Thus* the call: 

REV. 0 i U U 
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W R I T E L :\' (1 i L e i w r ite-parofnet'^r-l^.., ,wri t e - p a r a m e t e r - n ) 

i s equi v a l e n t t o : 

B E G I N • 
l/RITE (f U e » w r i t p - p a r a . t e t e r - l t ... f w r i t e - p a r a - n e t e r - n ) ; 
U R I T E L N ( f i l e ) 

END 

If a WRITELN procedure is culled with a single parameter lii.e_ or no 
parameters at alii WRITE L.N simply sends a carriage return to the output 
file. 

PAGE PROCEDURE 

The form of the PAGE" procedure is: 

PAGE(fi le) 

The PAGE procedure generates a skip to the top of a new paoe oeforc the 
next line of the text file llil" is written. If the single parameter 

<% HkfL i s omitted» this Drocedure is applied to the standard textfile 
'I OUTPUT. 

Examp le: 

BEGIN 
WRITELNC "Page Test • )t 
WRITELN C"Pace i*) \ 
PAGE; 
WRITFLN(•Paje 2»> 

CLOSE PROCEDURE 

All files (except the stanriura textfiles INPUT and OUTPUT) must be 
explicitly closed us. in-;? the CLOSE procedure. Otherwise they will 
remain open after the program terrrinates. 

The torn of the CLOSE oroceaure is: 

CLOSE(1ile) 

The CLOSE procedure is u Frime extension to standard Pascal. 
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Example: 

VAR 
Fyle.* TEXT; 

BEGIN 
REWRITE(FyLet 
WRITELNCFylet 
WRITELNCFylet 
CLOSE(Fyle) 

END. 

•FYLEM ; 
» A 3 c * >; 
• D E F * > ; 

o 

REV. 0 J 0 1? 
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SECTIUN 11 

STANDARD FUNCTIONS 

A standard function, aenoted by a stanaard identifier, is a built-in 
function supplied cy the Pascal I a n iu a 2e• There are four types of 
standard functions -- arithmetic, transfer, ordinal, and Boolean. 

ARITHMETIC FUNCTIONS 

A3S(x) 

SQR(x) 

Computes the absolute value of x» The type of x must 
be either INTEGER or REAL. The type of the result is 
the SD.iie as tnat of x • 

Computes the scuare of x. x <jnd the result must be of 
the same data type, INTE3FK or REAL. 

Not_e 

For the following a r_>t_hmet_jc, functions, the type of x must be 
either INTEGER or «EAL. The tyoe of result is always REAL. 

SINCx ) 

COS(x) 

EXP(x ) 

LN(x) 

SQRT(x) 

A R C T A N ( x ) 

C o m p u t e s the s i n e of x • 

C o m p u t e s the c o s i n e of x• 

C o m p u t e s t he v a l u e of t h e b a s e of n a t u r a l l o g a r i t h m s 
r a i s e d to the p o w e r x. T h i s is e x p o n e n t i a l f u n c t i o n 
l e ) . 

Coroutes the natural loparithrps of x 
nroater than zero. 

x must be 

Computes the non-neqative square root of x. x must be 
non-negative. 

CoTDutes the principal value, in radians, of the 
arctanoent of x. 

TRANSFER FUNCTIONS 

TRUNC(x) x "-.ust be oi type K E A L . The result is of type 
1 IT E f? E R. If x is positive then the result is the 
greatest i n t e o e r less than or equal to x i otnorwise 
it is tne least integer greater th,jn or equal to x. 
Ex. m p I e .< : 

11 Ac rit 1930 
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r> 

ROU.MDCx ) 

T R U M C ( i . 7 ) yirlos 3 
TH U i\ C < -3 .7) yiclas -3 

x nuit bo of type 
INTEGER; it is the 
p o s i t i v e * R D U M D i x ) 

R E A L . The result is of type 
value x r o u n d e d . That is* if x is 
is e e u i v a I e n t to T R U '\ C ( x • 0 . 5 ) ; 

other* ise 
E x a m p l e s : 

R-~»U'iiDlx ) is e q u i v a l e n t t o TRUi\C <x - 0 . 5 ) . 

R C L? \ C ( 5 . 7 ) y i c l a s 4 
H C L' \ D ( - 3 . 7) y i e l d s - 4 
R O U N D ( 3 . 2 ) y i e l d s 3 
R G u N D < - 3 • 2 ). y i e l d s - 3 

ORDINAL FUNCTIONS 

ORD(x) 

CHR(x ) 

SUCC( x ) 

PRED(x) 

x is an argument of any s c.) I d r type (except R E A L ) . 
The rssult is an integer v<ilue which is the ordinal 
number of the argument x. If there is no such valuet 
sn u n p r e d i c t a b l e result will o c c u r . E x a m p l e s : 

ORD( »3 *) - 26 0 
C H u ( p t u s ) - C 
0 H [• ( m i n u s ) = 1 
C R £ ( t i m e s ) = 2 

(Use the ASCII character set.} 
{ A s s u n. e : 

V A R 
o p e r a t o r : < p l u s » r r i n u s * t i m e s ) } 

x m u s t b e of t y p e I N T E G E R . T h e r e s u l t is a c h a r a c t e r 
whrse arc injl number is x. If ch is any value of type 
CHAR and x ^ s = > n * value of type I \' T E G E R » the following 
err true! 

CHH(0^U(en)) - en 
0 R L'. v C H R ( x ) ) - x 

x is of any scalar t y p t (except R E A L ) . The result is 
a value ^hosc ordinal number is one greater than that 
cf x. If there is no such v a l u e * an u n o r e a i c t a b l e 
result *il I o c c u r . x and the result must be of the 
saT.e t y p e . If ch is any ch a r a c t e r * S U C C ( c h ) is 
equivalent to C H R T C P D < c h > • 1 ) • 

x is ot any scalar type (except R E A L ) . The result is 
.j value whose ordinal nuniber is one less than that of 
x. If there is no such value* an u n p r e d i c t a b l e result 
wilt o c c u r . x and the result must be of the same 
t y p e. If c_h is any character* f'RLD(ch) is eouivalent 
to C H 3( 0 A T. ( c h ) - 1 ) • 
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B O O L E A N F U N C T I O N S 

ODD(x) x must be of tyoc INTEGER 
ode and false otherwise. 

The result is true if is 

C O F < t> f is the f i l e v a r i a b l e of an i n p u t f i l e . T h i s 
f u n c t i o n r e t u r n s t h e v a l u e t r u e if an e n d - o f - f i l e 
c o n d i t i o n e x i s t s for f and f a l s e o t h e r w i s e . It 
a p p l i e s to t h e s t u n d a r o t e x t f i l e I N P U T H the a r g u m e n t 
f is ami t t e d . 

E O L N C f ) f is th e file v a r i a b l e of an innut t e x t f i l e . This 
f u n c t i o n r e t u r n s the v a l u e t r u e if the e n d of the 
c u r r e n t line is r e a c h e c anc f a l s e o t h e r w i s e . It 
a p p l i e s to t h e s t a n d a r d t e x t f i l e INPUT if f Is 
o m i t t e d . 

11 Anr i I 1990 
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A P P E N D I X A 

R R ? R M E S S A G E S 

ERROR M E S S A G E S 

TYPES OF P A S C A L L R R : ; K M E S S A G E S 

This a p p e n d i x c o n t a i n s the f o l l o w i n g t«o c.:teqories of e r r o r s : 

o Comp i L e-1 ircc e r r o r "'ess.i^cs 

o R u n - t 1 rc e e r r o r m e s s a g e s 

E r r o r m e s s a g e s a p p e a r a l p h a b e t i c a l l y w i t h i n e a c h c a t e g o r y . Most of 
these error m e s s a g e s arc s e l f - e x p l a n a t o r y * o t h e r w i s e they are piven 
a d d i t i o n a l e x p l a n a t i o n s . 

f 

C O M P I L E - T I M E ERROR M E S S A G E S 

";M not a l l o w e d b e t w e e n THEN <ind ELSE p a r t s 

"=" u s e d i n s t e a d of ": = »• in a s s i g n m e n t s t a t e m e n t 

" E N D " missinv3 at eric of record d e f i n i t i o n 

R e c o r d d e f i n i t i o n T,ust a l w a y s be c l o s e d with the k e y w o r d E N D . 

% INCLUDE rrust be f o l l o w e d by a o u o t e o s t r i n o c o n t a i n i n g the f i l e n a m e to 

oe c O D i ed 

The s y n t a x of % I N C L U D E i s : 

% I N C L U D E • f i l e n a m e * ; 

^ I N C L U D E s t a t e m e n t s n e s t e d too aeep 

* I N C L U D E can only D C r u s t e d 7 l e v e l s . 
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Array indices can only Le non-real scalar types 

Inciex-types of a r r a y s can only tie CHAR* INTEGER s u b r a n g e s * or 
e n u m e r a t e d t y p e s . 

Bad const or. t 

Bad data type in v a r i a b l e 

Bad f u n c t i o n argument type 

3ad function name 

Bad name in scalar type d e f i n i t i o n 

Bad operand .in e x p r e s s i o n 

Baa p a r a m e t e r name 

Bad p r o c e d u r e name 

Bad program nart -- must net be a reserved *orc 

Bad record field n o rr. e 

Bad type d e f i n i t i o n 

REV. 0 
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_ * Bad v a r i a b l e n a m e 

Bad v a r i a n t t a< 

B a s e t y p e of set m u s t D C of rion-rcil s c j l a r t y o e 

C o m m a u s e d i n s t e a c of s e m i c o l o n 

C o n s t a n t s u b s c r i p t out of the o o u n a s f o r t.hi s a r r a y 

D e c i m a l p o i n t a n u m e r i c l i t e r a l must b e f o l l o w e d by a d i g i t 

R e a l n u m b e r s m u s t Do of the f o r m : 

d1git(s).dinit(s) 

For example: use 9.0 or C•9 rather than 9 . or .9 

Don't repeat parameter list on forward definitions 

• Only the keyworo PROCEDURE or FUNCTION with the name of the forward 
procedure or function should immediately precede the body (block) 
of that procedure or function. 

D 0'«' IN! T 0 or TO kcyworc is m i •; s i n >i 

Duplicate definition af label 

Duplicate tag fietd in CASE statement 

Field formatting exj. rcssions niust be of tync integer 

A r r i I 198 0 
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Field list rr.ust be in parentheses 

File variable in READ or WTITE must oe FILL OF CHAR 

This is a Prirce restriction. 

First operand must be a file variable 

rs 

FOR loop incex must oe declared as u I c c a I •/ a r i a b I e to this block 

The following e x amo t e is invalid: 

PROGRAM FX; ! 

VAR i: I N T E G E R ; 

PROCEDURE PRO? 
BEGIN 

FOR 1 := 1 TO 10 DJ WRITEL.'.'l I) 
END? {of PRO} 

BEGIN 
END. • {of F ;0 

Function assicnment rnust occur within the scope of the function body 

Function dccl.irc-c 1cr*iar<i is never defined 

The body <blcck> of the forward function must appear in the 
program . 

Identifier must be ueclareu as a pointer to use the arrow operator on 
it 

Identifier rrust be ueclureu as a record to use the dot operator on it 

Identifier must be dec tare a JS an array to use subscripts on it 
(perhaps a miss in- ope rotor cr set expression) 

REV. C 
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I d e n t i f i e r s c a n n o t ne l o n g e r t n a n 3? ch.;rdctcrs 

I m p r o p e r s y m b o l 

The f o l i o win J k e y w o r d s m u s t not be r-refixed by any l a b e l : P R O G R A M 
L A B E L * COw'Sli T Y P E * VAR* F U N C T I O N * P R O C E D U R E * and R E G I N (the one 
that designates the s t c; r t of the executaoln r» a r r of a -> r o T r a m 
b l o c k ) . 

Incompatible types in expression 

Inconsistent types of operands in set construction 

Index of FuR loop must be of non-real scalar type 

| Invalid character 

The first character of an identifier -rust not be an underscore _. 

Invalid declaration, probably Hissing "LMD" 

Invalid synbol 

Label defined at a level other t h an it was r i e cI are d at 

The folio winy example is invalid: 

PROGRAM PXJ 
LABEL 100? ... 
PROCEDURE PRU; 

BEGIN 
ICC : stattrmont-i; 

END ; 
BEGIN 

G O T O l r. n 
{of PRO} 
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END. 

Label definitions 'T'ust be unsionecj integers 
defined in this block 

that are not already 

Label not declared in a L^-BLL declaration 

Label that has been declared and referenced is neycr defined 

The following ex a HID I e is invalid! 

PROGRAM T E S T ; 

LABEL ]20; • 
V A R I : INTEGER; 

READ (1); 
IF ]' = 0 THEN GOTO 120? 
WR1TLLN (1) 

END. 

Labels cannot be create r thari c?999 

Long integers are not allowed as array indices 

Lonp Integers are not allowed »s tai fields in CASE statements 

Lower limit of s u b r a n q e greattr than upper limit 

Max nest inj count exceeued 

Only 6 4 procedcures within orocedures are allowed. 

M i s s i n g " ( " 

R E V . 0 



ID K * 3 0 3 ERROR MESSAGES 

Missing • ' ) " 

M issing ") " at end cf a a r o m e t e r list 

Missing " .. " 

Missing " :" 

Missing " l-

Missing " ;" 

Missing ** = M 

Missing " B E G I N " keyword 

Missing "DO" 

Missing " O F " 

Missing " T H E N " 

Missing " U N T I L " clause for REPEAT statement 

Missing " C " 

Missing " ] ' 

April 1580 
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M i s s i n g c o l o n b e f o r e t y p e i d e n t i f i e r in d e c l a r a t i o n 

M i s s i n g d o t a t p r o g r a m end 

M i s s i n g k e y w o r d " I K u " 

M i s s i n g l a b e l 

M i s s i n g p a r a m e t e r for c o 11 to o r e d e f i n e c f u n c t i o n 

M i s s i n g q u o t e at e n d of s t r i n g t i t e r a I 

M i s s i n g R E P E A T s t a t e m e n t 

M u s t be a c o n s t a n t of s c a l a r t y o e o t h e r t h a n r e a l 

M u s t be r e c o r d in w i t h s t a t e m e n t 

O n l y R E C O R D t y p e s n a y a p p e a r in t h e v a r i a b l e list cf a U I T H 
s t a t erne nt • 

N o n - s t a n d a r d P r i m e e x t e n s i o n 

Not a v a l i d f i e l d n a m e for t h i s r e c o r d t y p o 

If r e c o r d Y ana the r e c o r d v a r i a b l e X arc d e c l a r e d as follow: 

TYPE Y = RECORD 
A. 3* AL' : INTEGER 

EM;; 
v A ~< x : Y ; 

t h e n only X.A$ >. • 6» n n ^ x.-B nrv v a l i d tie to n a n r s . 
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Null s t r i n g s are net a l l o w e d 

Number of p a r a m e t e r ? to p r o c e d u r e cr f u n c t i o n must oe < 64 

Operand to a READ siaterncnt n.ust he of tyo» IN T r_ 0 SL B » REAL or ChAR 

Operand to a WRITE statement must be of ty 
CHAR or a sirin-4 

•e INTEGER* B O G L E A \ » REALt 

This is a P r i m e r e s t r i c t i o n . 

Operand to NOT o p c r u t o r must be Boolean 

Operand to unary • or - must be of type re.; I or Integer 

Operands arc of i n c o m o a t i b l e type tor this o p e r a t o r 

PACKED types nut s u p p o r t e d 

The k c y u o r a PACKED used in type o e f i n i t i o n s does not have any 
e f f e c t . H o w e v e r , jse of P A C K E D is not a d v i s e d , anc will g e n e r a t e a 
severity 1 error (nornlivi) at cornpilation. 

Pascal f e a t u r e not i m o l c m e n t c a 

Percent c h a r a c t e r only allowed in % INCLUDE s t a t e m e n t s 

P R O C E D U R E and F U N C T I O N p a r a m e t e r s not suoucrted 

P r o c e d u r e c o n t a i n s too many s t a t e m e n t s 

Ar ri I 1930 
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P r o c e d u r e d e c l a r e d f o r w (: r o 1s n e v e r oelinet: 

The body ( o l o c k ) of tne f o r w a r d p r o c e d u r e m u s t a p p e a r in the 
program.. 

Relational operators only allowed on scalers and strings 

Required comma character n i s s i n «j 

Return type for function definition must b •"» a pointer* scalar type or a 
subrange 

Second aruurrent rr.ust be of strino type-

Source line too Ion . It must be < 13 0 characters Ion-, 
y 

iource skipped until this point 

Subrange types do not natch 

Subscript type ooes not match declared tyce of index of array 

The ordinals of elements in a set must lie in the ran9e 0 . • 2 :> b 

The selector expression i 11 a case s t a t e Te n I must be of scalar type 
other than real 

This item in a variable oefinition list is already defined i1 this 
b I oc k 

REV. 0 A - 1 1 ' 
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^ 
This symbol is not a statement starter 

Too few arguments in a PROCEDURE or FUMCTIuv caLL 

Too many errors on this source Line 

Too many parameters in a PROCEDURE or FUNCTION rail 

Type INTEGER is not alLcwec as an array index 

ARRAY CI^TEGERD OF base-typ£ exceeds the capacity of this 
1mp lement at ion. 

Type name rcferenceo in a forward way is never declared 

Something was defined as a pointer to an undefined type and that 
type was never later defined. 

Type of actual parameter does not match ty;-c of formal parameter 

An actual p a r a m e t e r and its corresponding vrUue parameter must be 
of compatible types. An actual parnurter and Its corresponding 
variable parameter* on the other hand* must Lc of trie sdme tyre. 

Type of c<jsr label coos net n-fitch type of selector expression 

Type of expression must ae Hcolcan 

Type o1 variable to be assigned does not. "natch type of expression it is 
to take as a value 

Undefineo symbol 

Identifiers must be defined before thev are usee 

11 April 1980 
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Variable must be of tyoc pointer to be used as an argument to NEW or 
DISPOSE: 

hj 

REV. C \? 
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RUN-TIME: ERROR MESSAGES 

A WRITE CANNOT BE PERFORMED TO A TJ UNOPENED RILE 

FIELD WIDTH IS LESS THAN 1 WHICH IS NCI ALLOWED 

NO NUMBER FGUNDI CHECK INPUT LIST 

REAL CONVERSION NOT POSSIBLE 

UNABLE TO CLOSE THE FILE 

UNABLE TO OPEN FILE 

UNABLE TO OPEN FILL* CHECK THAT FILE EXISTS 

UNABLE TO READ FROM A\ UNOPENED FILE 

UNABLE TO READ FROM THE BINARY FILE* CHLCK DATA SIZE 

UNABLE TO READ FROK H E SPECIFIED FILE* CHECK DATA SIZE, 

UNABLE TO REWIND FILE 

T h i s e r r o r is u s u a l l y c a u s e d by a l i b r a r y p r o b l e m . 

U N A B L E TO W R I T E HOT-I f H A N 2 b 6 C H A R A C T E R S T O A T E X T F I L E 
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U N A B L E TO iv'RITL" TO A F I L E O P E N TOR I N P U T 

U N A B L E TO W R I T E TO A F I L E OPEN FOR R E A D I N G 

UNABLE TO WRITE TO 4 U L E THAT IS NOT OFFN 

UNABLE TO WRITE TO THE BINARY FILE* CHECK VARIABLE SIZE 

UNABLE TO WRITE TO THE FILE, CHECK DATA S.I-Z! 

REV* 0 14 
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o 

A P P E M u I X L< 

DATA FORMATS 

OVERVIEW 

The Pascal I a n n u a o o s u D r.o r t s the fcllowinc data tynes: 

Scalar 'J at a Types 

* INTEGER 
REAL 
CHAR 
BOOLEAN 
Enumerated 
Subrange 

St.ru c t u r e d ua t n j y pes 

ARRAY 
RECORD 
SET 
FILE 

P. o i D1 £ E _Q 31 .a -1Z12 £ 

POINTER 

These data typos arc described in detail in Section 6• The following 
shows how the data are internally representee in storage* and gives 
some details about each data type. In the statistics for certain data 
types* "P" stancs for the precision (the maximum number of significant 
binary dioits) specified ^hen an elemerit of this type is declared. 

A p r i l l'?80 
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INTEGER TYPE DATA 

A 16-bit twos-complement fixed-point binary nimber. 

Precision: 1 <= P <= 15 

AIignment: Uord 

Storage Requirement: 1 <= P <= 15 1 wer -j 

Lnl££D 3 i . £ -• f- r, £ s. V P 1 n 1 J °. Q 

Precision 1-15: 1 word 

Bit l: Si on 
Bits 2-16: Di -i ts 

INSERT A PICTUHE ! -' E K E 

t* 

REV. 0 
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R E A L T Y P E D A T A 

Prec i si on: 1 < = P < = 2 3 

A l i o n m e r v t : * or c 

Storage Requirement: 1 <= P <= ?, 2 woros 

P r e c i s i o n 1 - 2 3 : T w ? w o r d s 

B i t 1 : S i •:. n 
Bits 2-24: Mantissa (Fraction) 
Bits 25-3 2: Exponent 

INSERT A PICTURE HERE 
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CHAR T Y P E D A T A 

l e n g t h : 1 b y t e (p ari t y » h i g h o r d e r oi t i a l w a y s o n ) 

A l i g n m e n t : B y t c - s l i . j n c u 

S t o r a g e R e q u i r e m e n t : 1 b y t e C -i — b i t > 

i n t e r n a l R e p r e s e n t a t i o n 

O n e c h a r a c t e r p e r b y t e ( p a r i t y a l w a y s on) 

• I N S E R T A P I C T U R E H f R E 

n 

R E V . 0 
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BOOLEAN TYPC DATA 

lenath: 1 bit 

Alignment I Word 

Storage Requirement : 1 word 

Interna l__ii£L£ csen tx H o n 

A bit is stored in a hardware ait 

IwSERT A PICTURE HifRF 

\ot c 

Bit 1 on (1) is "false and bit 1 off (3) is true. This 
representation is not compatible with FTN and K77 logical data 
types out is compatible- with PL/I. 
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ENUMERATED TYPE DATA 

Each ordinal number of the enumerated type is a 16-bit twos-coraylement 
fixed-point binary njmoer. For the internal representation of an 
ordinal number* see INTEGER TYPE DATA of this appendix. (Ordinal 
numbers of an enumerates type begin at •'• and increment in a positive 
manner.) 

REV. 0 



I _->- u 3 3 I DATA FORMATS 

SUBRANGE TYPE DATA 

R e f e r t o t h e BOGLEAM* CHAP* ..no EiUME-ATEH TYPE DATA f o r t h e i n t e r n a l 
r e p r e s e n t a t i o n of '.:0QLFAiM, CHAR* and e n u m e r a t e s subrange t y p e s * 
r e s p e c t i v e l y • 

An INTEGER s u b r a n g e c o n s t a n t con be e i t h e r n lb- cr a 
twos-coir* p i e Tent f i x e c - p o i n t o i n j r y n u m o e r • 

P r e c i s i o n : 1 <= t < - 15 
1 < - P < - 31 

3 2 - b i t 

A I i criment : W cr a 

3 fco r aq e Rleg u 1r o rr, e n t s : 1 < r P < r 15 
1 < = M < - 31 

1 w o r d 
2 worcs 

JJXte r inai_Re£jre s e n s a t i o n 

P r e c i s i o n 1 - 1 5 : 1 wor, 

B i t 1 : 
B i t s 2 - 1 6 : 

<:i an 
L i o i t s 

INSERT A PICTURE HERE 

Precision 1 6 - 3 ] : Two woras 

Bit 1 : 
Oils 2-52 : 

.'• i -J n 

L ic.it 

IfvSERT A PICTURE MERE 

A n r U 19 8 0 
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ARRAY TYPE DATA 

The storage capacity oao the internal representation of the ARRAY type 
data are a£t err, i nee by the inaex t.ypc(s) (any scalar type except REAL) 
and the base type (any type) specified for the elements of the array. 
However, elements of a strim type < APR AYC1..n3 OK CHAR ) will be byte 
a 11i gned* 

REV. 0 
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RECORD TYPE DATA 

Storage of the RECORD type elements is allocated c ont liiy oû _ly_ beginning 
with tne first element* Any non-CHAR typr element of a record will be 
word olligned wnile CHAH tyne elements will be byte alligned. 

A I T i I 
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SET TYPE DATA 

Length : 0 to 2 b 5 unaliv.neo bits 

A L1 on went : The SET tyse data begins on ;.ny bit by default. 

S.l£L2.2 fL B. £ a y J £ g SI 6 P. j-l * 2 5 h bits 

I.Q.t ejrna t _Re;:rcseri t a t i on 

E a c h bit is s t o r e d in o n e h a r d w a r e b i t . 

I N S E R T A P I C T U R E H E R E 

REV« 0 10 
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FILE TYPE DATA 

A FILE type date item contains the address of the file controL clock of 
the indicated file* 

Storage Requirement: 2 words 

I D * P r O 9 , 1 ,.jjfik',r££en t a t i o n 

3 i t 1: 
Bits 2-3: 
Bit 4: 
Bits 5-16: 
Bits 17-32: 

Fault code 
R i n y n u in b e r 
Data format indicator (always 0) 
Segment, number 
Word numoer 

INSERT A^PICTURE MERE 
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POINTER TYPE DATA 

AI iqnroent: Word 

Storaqe Reouirodent: 2 words 

Internal. Represenit51 j on 

Bit i: 
Bits 2-3: 
Bit 4: 
Bits 5-16: 
Bits 17-32: 
Bits 33-36: 
Bits 37-48: 

Fault coce 
R i ntj num bc r 
Dat a tcrTdt indicator 
Segment number 
Word n u m D e r 
Bi t offset (if bit 4 is. set) 
Reserved 

I 

INSERT A PICTURE HERE 

RLM> 0 \2 
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A P P E N D I X C 

SC I I C H A R A C T E R SCT 

T h e s t a n d a r c c n a r a c t e r set u s e d by D r i m e 
w i t h t h e 6 o a r i t y c, i t a l w a y s o n . 

is t h e A ^ S I t A S C I I 7-oit set 

P R I K E U S A G E 

P r i m e n a r a w a r e a n d s o f t w a r e u s e s standzsra / S C TI f o r c o m m u n i c a t i o n s w i t h 
d e v i c e s . T he f o l l o w i n g p o i n t s u r e o;irt i c u l a rl y i m p o r t a n t to P r i m e 
usage. 

Output Parity is normally transmitted ;is a zero (space) unless 
the device requires otherwise* in which case software wilt 
compute transmitted parity. Some controllers (e-r:.» MLC) may 
have hardware to assist in parity urnerations. 

Input Parity is always represented as a 1 by hardware and by 
standard software. Input drivers are responsible for makinq the 
parity bit suit the host software requirements. Some controllers 
(e.g.* MLC) itiay assist in parity error detection* 

The Prime internal standard for the parity D i t is one. i 
is adceo to the octul value. 

e., »200 

KEYBOARD INPUT 

Non-printino characters fray be entered intc 
with the logical esc are character ~ ano 
is interpretec by output devices accorcinc, 

text tislr,,] 
the octal v a Iu t 

t c their hardware. 

Prime's EDITOR 
The character 

Example: Typing; ~2u7 will enter one character into the text. 

CTRL-P ('220) 
.CR. <'21b) 
ii < . 2 H 2 ) 
? (»277) 
\ (»i3'>) 

is interpreted as 
is interpreted as 
is interpreted as 
is interoreteo as 
is interpreted as 

a . L« K E A < . 
a nt'wlinc ( • NL • > 
a c h a r a c t e r e r a s e 
l i n e k i l l 
a loaic.il t a b ( E d i t o r ) 

A p r i l 19 P 0 

http://loaic.il
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Table C-l- ASCII Character Set (\on-Printing) 

Octal ASCII 
V a I ue Cha£ Co.Ti7i cnt s /('r 1 •* e Us • Jri 

Control 
Cr-ar 

200 
201 
202 
203 
204 
205 
206 
207 
210 
211 
212 
213 
214 
215 
216 
217 
220 
221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
233 
234 
23b 
236 
237 

NULL 
SOH 
STX 
ETX 
EOT 
EN CI 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 
OLE 
DC1 
DC2 
DC3 
DC4 
NAK 
SYN 
ET3 
CA«N 
EM 
SUES 
ESC 
FS 
GS 
RS 
US 

Nul I 
St*r 
Star 
Eao 
Eno 
Enn 
Ac kn 
Audi 
B a c k 
P h y s 
L i n e 
P h y s 
F o r m 
Carr 
RRS-
BRS-
PCP-
RriT-
HLF-
RVT-
HLK-
N e ci a 
Sync 
En a 
C a n c 
End 
Sues 
Esc a 
T i l e 
Ci r.:. u 
R c c o 
Urii t 

cha 
t of 
t of 
of t 
of t 
of I 
o w l e 
b t e 
spa 

i c aI 
fee 

i c a t 
fee 

i a g e 
red 
b I ac 
r e I a 
re la 
half 
re I a 
half 
t ive 
h ron 
cf t 
el 
of M 
t i t u 
re 

s CO 
P se 
r u s 

m c t 
i e a 
t ex 

ex t 
r ans 
. 3 . 
d;;o 
a l a r 
c? o 

h o r 
c j i 

v e r 
d ( c 

r e t 
r i ob 
k r i 
t i ve 
t i ve 

l i n 
t i ve 

t i n 
a c k 

oc i t 
r i r i s 

r r -
der < 
t ( CO 

C O T\ Hi U 

m i s s i 
( C O T< Tl 

a f f i r 
m (be 
nn po 
i zont 
gnore 
tical 
arria 
urn < 
on sh 
bcoon 
copy 
nor i 

e fee 
vert 

e fee 
n o w I e 
y (co 
m i s s i 

M t 
com 
mrr;u 
n i c 
on 
jn 1 

Iidt 

I I ) 
sit 
al 
d n 
ta 

oc 
car 
ift 
sh 
(2 

z on 
d f 
i c a 
d r 
one 
zmu 
on 

ler 
munic 11 1 o r.s ) 
nicat ions) 
at ions 
(conmunicit ions) 
cations) 
ive (corr^unic.it iocs) 

ion (carriaac control) 
tab 
s t e r r r i n a l i n p u t 
b ("carriage control) 
control) 
ri aye con t roI) ( 1) 

ift 
) 
tal tab <3) 
orwara (carriage control) 
I tab (4) 
e v e r s e ( c a r r i a c e c o n t r o l ) 
merit ( f o m i r u n i c . i t i o n s ) 
n i c a t i o n s ) 
b l o c k ( c o m m u n i c a t i o n s ) 

e o i u rr. 
te 

a r a t o r 
p .1 r a t o r 
e p a r a t o r 
a r it t c r 

N 0 t o S 

(1) Generally, CR is interpreted as *\L. ?»t the terninal. In ^fiscal* 
however* CR(or Lr> always returns as n blank* 

(2) .BREAK. at terminal* Relative copy in file; next byte specifies 
number of bytes to COP> from corresponding position of preceedin-7 
line. 

(3) Next oyte specifies number of spaces to insert* 

(4) Next o>te specifies number of lines tc insert. 

REV. 0 

http://fomirunic.it


I Oh 4 ASCII CHARACTER SET 

Con-forms to ANSI X3.4-lr'6f 

The parity D i t ( • 2 3 C ) nas oeen addcc for P r i mc-us ar;e • 

Non-print inn characters <"c) can be enlrreo at Tost terminals by typing 
the (control) key and the c charactpr key rixultanoously. 

Table C-2. ASCII Character Set (Printing) 

Octal 

Value 

240 
241 
242 
243 
244 
245 
246 
247 
250 
251 
252 
253 
254 
255 
256 
257 
260 
261 
262 
263 
264 
265 
266 
267 
270 
271 
272 
273 
274 
275 
276 
277 

ASCI I 

££ ieracter 

• SP (1 ) 
i 

u 

$ 
% 
t. 
t 

( 
) 
* 
+ 

« 
-

• 
/ 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
I 
» 
< 
r 
> 
o 

(2) 
(3) 

<4 ) 

<5> 

(6) 

G C T A . 

Va l.Lie 

JI-G 

3 CI 

3C2 
3C3 
304 

305 
3.) 6 

3 0 7 
310 
311 
312 
o i 5 
314 
315 
316 
317 
32U 
T t 1 

3 L: 2 

31-3 

324 
32 5 
3 2 6 
327 
i 7 '< 
._< O O 

331 
3 32 
3 33 
3 34 
335 
3 3 6 

337 

ASCI I 
Cha.racjt.er 

Q' 

A 
Li 
C 
D 
F. 
c 

<J 

II 
I 
J 
K 
L 
M 
iV 

i') 

F 
v» 

R 
c 
T 

U 
V 
1 1 
A 

A 

Y 
1 
r 
L 

\ 
1 

, 

( 7) 

I .»•) 

OCTAL 

Value 

3 4 o •; 
,341 
'342 
343 
344 
345 
34 f. 
347 
35~ 
353 
35 2 

353 
354 
3 5ri 

35b 
35 7 
360 
36 1 
36 2 
363 
3 64 
36b 
36 6 
36 7 
3 7'i 

371 
37 2 
373 
3 74 
375 
3 76 
37 r 

ASCI I 
Charactcr 

* (?) 
a 
b 
c 
d 
c 
f 
«•; 
h 
1 

J 
k 
I 
fit 

n 
0 

0 

q 
r 
s 
t 
u 
V 

w 
X 

y 
/ 
{ 

1 
} 
~ (13) 
DEL (li) 

A vril 19 80 
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\ ot_£n 

( 1 ) Space f o r w a r d one o o s i t i o n 

( 2 ) T e r m i n a l u s a q c - e r a r e D r e u i o u s c h a r a c t e r 

( 3 ) i n 3 r i 11sh u^e 

( 4 ) A p o s t r c p h e / s i n i l e ouot»; 

( 5 ) C o tii m e 

( 6 ) T e r m i n a l u5a<jc - k i l l l ine 1 

( 7 ) 19 h 3 s t a n d a r d * | "» 1e rn i n a I use - l o g i c a l e s c ap e 

<8) 19S3 s t a n t i a r a <-» u n d e r s c o r e >"_•• 

( 9 ) Grave 

(10) 19G3 standard £SC 

(11) Rubout - iqnorea 

Conforms to ANSI X3.4-19^8 

19 63 variances ore noted 

"The parity bit ( • 200 ) has been added for Prime usa-ie • 



INDEX 

O 

o 

# (SEG prompt) 3-1 

$ (Load subprocessor prompt) 
3-1 

%INCLUDE 5-8 

16-bit in tegers 6-3, 6-8 

32-bit in tegers 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 

Actual parameter, de f in i t i on 
4-2 

Actual parameters 9-4 

Addressing mode op t ions , compiler 
2-6 

AND operator 6-5, 7-4 

ARCTAN function 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 type format, memory B-8 

Arrays, multidimensional 6-12 

ASCII: 
character se t C-l 
cha rac te r s , non-printing C-2 
charac te r s , pr in t ing C-3 

keyboard input C-l 
pa r i ty C-l 
Prime usage C-l 

Assignment compat ibi l i ty 8-2 

Assignment statement 8-1 

Augmented code opt ions , compiler 
2-6 

Automatic va r i ab le 6-22 

Auxiliary, I/O procedures 9-4 

Base type 6-8, 6-9, 6-18, 6-20, 
6-22 

BIG compiler option 2-6, 9-7 

BINARY compiler option 2-5 

Binary opera tors 7-2 

Blanks 4-9 

Block: 
dec lara t ion par t 5-3, 5-4 
de f in i t i on 4-1 
executable par t 5-3, 5-7 
function 9-7 
procedure 9-2 
program 5-3 

Boolean functions 11-3 

Boolean operators 7-4 

BOOLEAN type 6-4 

BOOLEAN type format, memory B-5 

Boundary-spanning object code 
9-6 

Buffer var iab le 6-20 

Call , recursive 9-1 

Cardinal i ty , type 6-1 

CASE c lause , record 6-15 



INDEX 

CASE statement 8-10 

CHAR type 6-5 

CHAR type format , memory B-4 

Character s e t : 
ASCII C-l 
F i s ca l 4-2 

Character s t r i n g , w r i t e - p a r a m e t e r 
10-8 

C h a r a c t e r - s t r i n g s 4-9 

C h a r a c t e r s , Pascal 4-2 

CHR func t ion 6 -6 , 11-2 

CLOSE procedure 6-20, 10-11 

Code, o b j e c t : 
boundary-spanning 9-6 
o r d i n a r y 9-6 

C o l l e c t i o n , garbage 6-23 

Combination of type and v a r i a b l e 
d e c l a r a t i o n s 5-6 

Comments 4-9 

C o m p a t i b i l i t y , ass ignment 8-2 

Compatible d a t a t y p e s 8-2 

Compile-time e r r o r messages A-1 

Compiler d i r e c t i v e %INCLUDE 5-8 

Compiler o p t i o n s : 
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 

NORANGE 2-7 
OFFSET 2-10 
OPriMIZE 2-7 
PRODUCTION 2-7 
RANGE 2-7 
SILENT 2-10 
SOURCE 2-5 
STANDARD 2-11 
STATISTICS 2-10 
t a b l e 2-4 
XREF 2-9 

Compiler s w i t c h e s : 
about 2-13 
A 2-13 
E 2 - 1 3 , 9-11 
L 2-13 

Compiler: 
add res s ing mode o p t i o n s 2-6 
augmented code o p t i o n s 2-6 
e n d - o f - c o m p i l a t i o n messages 

2-2 
e r r o r in fo rmat ion handl ing 

o p t i o n s 2-10 
e r r o r messages 2-2 
invoking 2-1 
o b j e c t f i l e o p t i o n s 2-5 
op t ion a b b r e v i a t i o n s 2-11 
o p t i o n s 2-3 
o p t i o n s and a b b r e v i a t i o n s , 

t a b l e 2-12 
Pascal 2-1 
source f i l e o p t i o n s 2-5 
source l i s t i n g o p t i o n s 2-8 
s t a t i s t i c s informat ion handl ing 

o p t i o n s 2-10 
s t o r a g e a l l o c a t i o n o p t i o n s 

2-6 
swi tches 2-13 

Compound s t a t e m e n t 8-3 

Condi t iona l s t a t e m e n t s 8-8-

Constant d e f i n i t i o n p a r t 5-4 

Constant i d e n t i f i e r 5-5 

Constants 5-5 

Cons t an t s , type 6-1 

X -
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; 

Cons t an t s , numer ic : 
i n t e g e r s 4-7 
r e a l numbers 4-7 

Gontrol s t a t e m e n t s 8-5 

Conventions 1-5 

COS func t ion 6-4 , 11-1 

Data o b j e c t , d e f i n i t i o n 4-1 

Data type d e f i n i t i o n p a r t 5-5 

Data type f o r m a t s , memory: ' 
about B- l 
ARRAY B-8 
BOOLEAN B-5 
CHAR B-4 
enumerated B-6 
FILE B - l l 
INTEGER B-2 
POINTER B-12 
REAL r B-3 
RECORD B-9 
SET B-10 
subrange B-7 

Data t y p e , c a r d i n a l i t y 6-1 

Data t y p e , c o n s t a n t s 6-1 
•» 

Data t y p e s : 
about 6-1 
ARRAY 6-9 
base 6 - 8 , 6-9 , 6-18, 6-20, 

6-22 
BOOLEAN 6-4 
CHAR 6-5 
compat ib le 8-2 
enumerated 6-6 
FILE 6-19 
fo rmat s , memory B-l 
h i e r a r c h y , f i g u r e 6-2 
index 6-9 
INTEGER 6-3 
POINTER 6-22 
REAL " 6-4 
RECORD 6-13 
s c a l a r 6-1 
s c a l a r , s t anda rd 6 - 1 , 6-3 
s c a l a r , u s e r - d e f i n e d 6 - 1 , 6-6 
SET 6-18 
s t r i n g 6-10 

s t r u c t u r e d 6-9 
subrange 6-8 
summary, f i g u r e 6-2 

Data , d e f i n i t i o n 4-1 

DEBUG compi ler op t i on 2-6 

Decimal n o t a t i o n , r e a l numbers 
4-7 

Dec la ra t i on p a r t , b lock 5 - 3 , 
5-4 

D e c l a r a t i o n s : 
about 4-9 
e x t e r n a l 9-10 
forward 9-9 
func t ion 5 -7 , 9-7 
l a b e l 5-4 
procedure 5 -7 , 9-1 
v a r i a b l e 5-5 

D e c l a r a t i o n s , e x t e r n a l : 
f unc t ions 9-10 
procedures 9-10 

D e c l a r a t i o n s , forward: 
f unc t i ons 9-9 
procedures 9-9 

D e f i n i t i o n s : 
c o n s t a n t 5-4 
type 5-5 

Des igna to r , func t ion 9-9 

Diagram, program, f i g u r e 5-2 

DISPOSE procedure 6-23 

DIV o p e r a t o r 6 - 3 , 7-2 

Documents, r e l a t e d 1-2 

Dynamic a l l o c a t i o n procedures 
6 -23 , 9-4 

Dynamic s t o r a g e 6-23 

Dynamic v a r i a b l e 6-22 



INDEX 

fn 

E compiler swi t ch 2 -13 , 9-11 

Elements, l a n g u a g e , Pascal 4-1 

Empty f i l e 6-19 

Empty s e t 6-18 

Empty s t a t e m e n t 8-4 

End-of-compila t ion messages 2-2 

Ends of l i n e s 4-9 

Enumerated type 6-6 

Enumerated type fo rmat , memory 
B-6 

EOF funct ion 6-20, 6-22, 
10-1, 1 1 - 3 , 6-5 

EOLN func t ion 6 - 2 1 , 6-22, 
10-6, ; 1 1 - 3 , 6-5 

Error h a n d l i n g , SEG 3-2 

Error in format ion handl ing 
o p t i o n s , compi le r 2-10 

Error messages : 
about r A-l 
compile- t ime A-l 
compiler 2-2 
run-t ime A-13 
run- t ime , system 3-3 

Evalua t ion , o r d e r of 7-5 

Executable p a r t , b lock 5 - 3 , 5-7 

EXECUTE (Load subprocesso r 
command) 3-2 

Executing loaded programs 3-2 

EXP funct ion 6-4 , 11-1 

EXPLIST compi le r o p t i o n 2-9 

Expression, w r i t e - p a r a m e t e r 
10-8 

Express ions 7-1 

Ex tens ions , Prime 1-3 

EXTERN a t t r i b u t e 6-12, 9 - 1 , 
9-10 

EXTERNAL compi le r op t i on 2-8 

External d e c l a r a t i o n : 
f u n c t i o n s 9-10 
procedures 9-10 

External f unc t i ons 9-10 

External p rocedures 9-10 

FALSE, BOOLEAN type 6-4 

F i e l d - w i d t h , w r i t e - p a r a m e t e r 
10-8 , 10 -9 , 10-10 

F i e l d - w i d t h , w r i t e - p a r a m e t e r , 
d e f a u l t 10-9 

F i l e hand l ing p rocedures 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 

F i l e , empty 6-19 

F i l e , TEXT 6-20 

F i l e s , window 6-20 

Fixed p a r t , record 6 -13 , 6-15 

FOR s t a t e m e n t 8-6 

Formal pa rame te r , d e f i n i t i o n 
4-2 

Formal p a r a m e t e r s : 
about 9-4 
ARRAY type 9-6 
RECORD type 9-6 



INDEX 

Format, l i n e 4-9 

Formats , memory, t y p e s : 
about B-l 
ARRAY c B-8 

.BOOLEAN B-5 
CHAR B-4 
enumerated B-6 
FILE B - l l 
INTEGER B-2 
POINTER B-l2 
REAL B-3 
RECORD B-9 
SET B-10 
subrange B-7 

FORWARD a t t r i b u t e 9 - 1 , 9-9 

Forward d e c l a r a t i o n : 
func t ions 9-9 
p rocedures 9-9 

Forward f u n c t i o n s 9-9 

Forward p rocedures 9-9 

F r a c - d i g i t s , w r i t e - p a r a m e t e r 
10-9 

FRN compiler o p t i o n 2-8 

Function d e c l a r a t i o n 9-7 

Function d e c l a r a t i o n p a r t 5-7 

Funct ion d e s i g n a t o r 9-9 

Funct ions 9 - 1 , 9-7 

Funct ions w r i t t e n in o t h e r 
languages 9-12 

Funct ions w r i t t e n in P a s c a l : 
about 9-11 
s e p a r a t e compi l a t i on 9-11 

Func t ions : 
arithmetic 11-1 
Boolean 11-3 
declaration 9-7 
designator 9-9 
external 9-10 
forward 9-9 
invoking 9-9 

ordinal 11-2 
transfer 11-1 

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 
EOF 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/O 10-1 
LN 6-4, 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 
SQR 6-4, 11-1 
SORT 6-4, 11-1 
SUCC 6-6, 6-7, 11-2 
TRUNC 6-4, 11-1 

Garbage collection 6-23 

GET procedure 6-20, 10-3 

Global: 
d e f i n i t i o n 4-2 
d e s c r i p t i o n 9-2 

GOTO s t a t e m e n t 8-13 

Beading: 
d e f i n i t i o n 4-1 
func t ion 9-7 
procedure 9-2 
program 5-1 

I/O a u x i l i a r y p rocedures 9-4 

I d e n t i f i e r , c o n s t a n t 5-5 

I d e n t i f i e r s : 
Pascal 4-5 
s t anda rd 4-7 
s t a n d a r d , t a b l e 4-8 
u se r -de f ined 4-5 

X -



INDEX 

^ 

IF s t a t e m e n t 8-8 

IN o p e r a t o r 6 -19 , 7-3 

Index _6-9 

Index type 6-9 

Input and o u t p u t : 
f unc t i ons 10-1 
p rocedures 10-1 

INPUT compi le r o p t i o n 2-5 

In teger o p e r a t o r s 7-5 

INTEGER type 6-3 

INTEGER type format , memory B-2 

I n t e g e r s : 
1 6 - b i t 6 - 3 , 6-8 
32-bi t - 6 - 3 , 6-8 
numeric c o n s t a n t s 4-7 

I n t e r f a c e t o o t h e r l anguages 
1-5 

I n t r o d u c t i o n to P r i m e ' s Pascal 
1-1 

Invoking f u n c t i o n s 9-9 

Invoking* p rocedure s 9-2 

Keyboard i n p u t , ASCII c h a r a c t e r s 
C-l 

Keywords, P a s c a l : 
about 4-5 
t a b l e 4-6 

L compiler swi t ch 2-13 

Label d e c l a r a t i o n p a r t 5-4 

Labels _ 4 - 9 , 5 -4 , 8-13 

Language e l e m e n t s , Pascal 4-1 

Language, Pascal 1-3 

Languages, i n t e r f a c e 1-5 

L i b r a r i e s , subprograms from 
9-12 

LIBRARY (Load subprocessor 
command) 3 - 1 , 9-12 

Line format 4-9 

L ines , ends of 4-9 

Linkage area 6-22 

LISTING compi le r o p t i o n 2-9 

LN func t ion 6 -4 , 11-1 

LOAD (Load subprocessor command) 
3-1 

LOAD (SEG command) 3-1 

LOAD COMPLETE 3-2 

Load subprocesso r commands: 
EXECUTE 3-2 
LIBRARY 3 - 1 , 9-12 
LOAD 3-1 
QUIT 3-2 

Load subproces so r prompt $ 3-1 

loaded programs, execu t ing 3-2 

Loading programs 3-1 

Loading, normal 3-1 

Local : 
d e f i n i t i o n 4-2 
d e s c r i p t i o n 9-2 

MAXINT 6-3 

Memory fo rma t s , t y p e s B-l 

Messages, e n d - o f - c o m p i l a t i o n 
2-2 

Messages, e r r o r : 
about A-l 
compi le - t ime A-l 
compiler 2-2 

X -
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1 

(r> 

run-time A-13 
run-time, system 3-3 

MOD operator 6-3, 7-2 

Module, d e f i n i t i o n 9-11 

Multidimensional a r rays 6-12 
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about 2-5 
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ordinary 9-6 
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2-5 
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ODD function 6-5, 11-3 

OFFSET compiler option 2-10 
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about 7-1 
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def in i t ion 4-2 
RECORD type 9-6 
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PASCAL (PRIMOS command) 2-1 
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Pascal i d e n t i f i e r 4-5 
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about 4-5 
tab le 4-6 

Pascal language 1-3 

Pascal language elements 4-1 

Pascal program s t ruc tu re 5-1 
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9-5 
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Pointer cons tan t , NIL 6-22 

POINTER type 6-22 
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Procedure statement 8-3, 9-2 
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block 9-2 
dec la ra t ion 9-1 
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Program u n i t , d e f i n i t i o n 4-1 
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loading 3-1 
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t a b l e 4-3 
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3-2 

RANGE compi ler o p t i o n 2-7 

READ procedure 6 - 2 1 , 10-6 

READLN procedure 6 - 2 1 , 10-7 
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decimal n o t a t i o n 4-7 
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s c i e n t i f i c n o t a t i o n 4-7 

REAL type 6-4 

REAL type format , memory B-3 
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RECORD type 6-13 
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9-6 
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10-1 
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10-4 
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Run-time e r r o r messages : 
l i s t A-13 
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SEC (PRIMOS command) 3 -1 , 3-2 
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SET type 6-18 

SET type ; format, memory B-10 

Set, empty 6-18 

SILENT compiler option 2-10 
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empty 8-4 
FOR 8-6 
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procedure 8-3, 9-2 
REPEAT 8-5 
repetitive 8-5 
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WHILE 8-6 
WITH 6-14, 8-14 

S ta t ic storage 6-22 
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STATISTICS compiler option 2-10 

S t a t i s t i c s information handling 
op t ions , compiler 2-10 
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compiler 2-6 

Storage formats, types B-l 
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dynamic 6-23 
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St r ings , character 4-9 

St ructure , program, Pascal 5-1 

Structured types 6-9 
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about 9-11 
s e p a r a t e c o m p i l a t i o n 9-11 
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about 9-1 
e x t e r n a l 9-10 
forward 9-9 
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B-7 

SUCC func t ion 6 -6 , 6 -7 , 11-2 

Summary of s t a t e m e n t s 8-1 

Swi tches , compi le r 2-13 

Symbols, p u n c t u a t i o n , P a s c a l , 
t a b l e 4-3 

System run - t ime e r r o r messages 
3-3 

TEXT f i l e 6-20 

T e x t f i l e s 6-20 

T e x t f i l e s , s t a n d a r d 6-21 

T o t a l - w i d t h , w r i t e - p a r a m e t e r 
10-8 

Transfer f u n c t i o n s 11-1 

TRUE, BOOLEAN type 6-4 

TRUNC func t i on 6 - 4 , 11-1 

Type d e f i n i t i o n p a r t 5-5 

Type fo rma t s , memory: 
about B-l 
ARRAY B-8 
BOOLEAN B-5 
CHAR B-4 
enumerated B-6 

FILE B - l l 
INTEGER B-2 
POINTER B-12 
REAL B-3 
RECORD B-9 
SET B-10 
subrange B-7 

Type, c a r d i n a l i t y 6-1 

Type, c o n s t a n t s 6-1 

Types: 
about 6-1 
ARRAY 6-9 
base 6 - 8 , 6 -9 , 6-18, 6-20, 

6-22 
BOOLEAN 6-4 
CHAR 6-5 
compat ib le 8-2 
enumerated 6-6 
FILE 6-19 
fo rma t s , memory B-l 
h i e r a r c h y , f i g u r e 6-2 
index 6-9 
INTEGER 6-3 
POINTER 6-22 
REAL 6-4 
RECORD 6-13 
s c a l a r 6-1 
s c a l a r , s t anda rd 6 - 1 , 6-3 
s c a l a r , u se r -de f ined 6 - 1 , 6-6 
SET 6-18 
s t r i n g 6-10 
s t r u c t u r e d 6-9 
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summary, f i g u r e 6-2 

Unary o p e r a t o r s 7-2 

Uncondi t ional s t a t e m e n t 8-13 

Uni t , program, d e f i n i t i o n 4-1 

User-def ined i d e n t i f i e r s 4-5 

User-def ined s c a l a r types 6 - 1 , 
6-6 

Value pa ramete r s 9-5 

VAR: 
used with formal parameters 
9-5 

X - 11 



INDEX 

0** used with variable parameters 
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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 
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XREF compiler option 2-9 
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