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1.0 HOW TO EXECUTE THE COMFILER. M}/}AM

FRscAL CAM BE THWORED EITHER LDIRECTLYE W/ ‘ﬁ
| AT
RUM CUFPLY PRECAL ? Lf \
" _ J}) W s
OR IR THE LONCISE COMMAND LeamsuRce: , )&/ﬁ ,
- . \ !
LLOMFILE <or LOAD oF EXECUTE! FRALE { )0%5?
HHEM  vOW  HAVE & FILE HHHEHL\EFUﬁ.EH;> Ir OuR DIRECTORY.

—
UMFORTUNATELYs THE LOCAL COMMAME LINE IMTERFRETER TOES  MHOT
AUTOMARTICALLY RECOSMITE THE ".PHAZ" ExXTEMSION. Yoo CAM ERSILY
"CUSTOMIZE” ITs HOMWEWER? WITH THE FOLLOMIME COMMAMDESE

LCTEET ZETHOM CUPL»PARECAL OUT=FREL Pu-t—b nMu}
THI= TEMFOPARRILY ADDE ".PAI" TO THE TRELE OF HHOMWH EXTEMSIOMNS
THAT THE COMMAMD LIKE IMTERFRETER COMSULTE MHHEM FPROCESSIME &
COMFIL=-CLASS COMMAMD AND TELLS IT WHAT FROCESSOR TO  INWOKE  AMD
HWHAT EXTEMIIOM TO SIWE ITS OUTFUT FILE. THE ADDITIOMN MILL 50
e —————,

AHAY WHEM vOU LOG OFR UNLESE yOU FOLLOW THE AEOVE COMMAMT WITHS

SZTEET MAKIMI - f;\_}uM“MMAX
THIZ BUILDS THE TEMPORARY TAELE OF (HMOWH EXTEMSIOMS IMTO & FILE
HE

HAaMED EPG.IMNI IM  YOUR DIRECTORY. COMMEME LIME IMTERPRETER
USEE THISE FILEs IF IT EXISTEs TO IMITIALIZE THE TAELE EASH TIME
SO0 LS IM.

2.0 HOW TO EXECUTE THE CROZZ-REFEREMCER.

To CROZS-REFERENCE 1R REFORMAT YAOUR PrzcAL FROSRAM HITHOQUT
CEMFILINE ITs TYPE

9 "

¢ LRI CUPL CROSS <JcoRe>

THE CROSS-REFEREMCER MILL FROMFT FOR THE MAMES OF YOUR  SOURCES
REFORMATTED SOURCEN AND  CPOSS-REFEFEMCE FILES, H 4cORE> oF S0
SUFFICES TO CROSE-REFERENCE THE. COMRILERS  SMALLER FROSRAMS  WILL
HEEDT CORPRESPOMDIMGLY LESS. . i :
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.0 REFEREMCE=.
1. JEMEZEMY E.s AMD M. ieTHs FrzcaL UH=zee Mprnose aAMD FEFORT
. CEECOMD EDITIOMNI s ZRRIMGER=-VERLAGSY MEK YoOrRes 13753, THI= 1=
THE DEFIMIMS DOSUMEMT FOR Fazcal.
2. CUPLY PASECHL . MAM. A S5-FPARSE ADDEMDUM TO THE AEBEOVE DOCUMEMT:
TESCRIEIMS THE FIP—=10 IMFLEMEMTATION. ZFpooOL IT OM TTY FAFER
HITHOWT HERDIMSGS FOF THE EEST AFFEARAMCE.
3. FrzcaL MHEWE. A BuRRTERLY FUELICATION OF THE FPascal  Users”
BROUF. ArvOME —AM JOIM  DUES ARE 15 FER YEAR. CamMTARCT:
FrzcAaL Lizers" GrROUFs XAMDY MICEEL
UpiwveRr=ITY COMFUTER LEMTERG e2F EA
203 ZE Urniom ETREET
UMIvERSITY OF MIMMESOTH
MImreEsraoLIss MM S5455
4,0 LOCAL MODIFICATIOME.
FM“ 1. THe CLOCKE BOILT—-IN FUMCITION RETURME ACCUMOLATEDR TR = IH
UMITs oF 10-4 TR mATHER THAM CFU) MILLISECOMDS.
e THE “FPY COMFILER OFTIOM: WHICH FORMERLY HWARE ERUWIVALENT TO
‘0 mMOM CRUJSES A FAGE SKIF IN THE LISTIMS FILE AFTER THE
LIME IM HHICH IT APFPERFS. MOTE THAT: ACCORDIMG TO THE SYHTAXN
FOR COMFILER OFTIOMSY THE P MUST EE FOLLDMWED Ev “+73 "=
OfF m DISIT ALL OF HMHICH ARE IGHORED. MOTE ALs=0 THAT FRsSCAL
LISTIMGS FRESERVE THE STRUCTURE OF SOURCE FILES MWMITH STAMDARD
LIME HUMEERS AMD FARSE MARKSY RS FRODUWCED BY EDIT10.
e THE “UIY cCOMFPILER OFTIOM YAND THE “LARARDY COMFILER SMITCH? ()= %]
ACCEFT AM OPTIOMAL MUMERIC ARSUMENT. FOSSIELE FORMS ARES
SHITCH OF T ICM COLLIMME READ
CAHRED L+ e
HOCARD Li— 132
CARD:wM Lk Moo= 0 - 7
N < m o= 13z - i
MoF 132 -> 132
4, THe FREZET FPROCEDURE HMOPMALLY HARS THE EFFECT OF A REHIND
FOLLOMWED Ev A BET. IF THE DEVICE 15 TTY:s HOWEWER: THE BET 13
- SUFPPRESZED AMD IMFUT OF A MULL LIME IS SIMULATEDR: AFTER THE
REZETs EDF 1= FALZEs EOLH 1= TRUEs AMD THE BUFFER WARIAELE IS
K A BLAMF. ’ N
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i ' W L AN .o
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Mew FREDECLARED FOUuTImMES.
FOLLOWIMG BUILT—IN RPOUTIMNES APE HMOMW AVAILRELES

FUHZTION DEC_DRTE: IMTERER* RETURMHE THE TATE IH DEC
STAMDART FORMATS
[CvERpr—19542 412 + (MOMTH-1231+321 + dpavy-13.

FPEOCEDURE =ZAYERBHDOM VAR I: IMTEGERY s SET=E IT=S ARRSUMEMT TO
THE LAST PRMDOM HUMEER LYIMTERFRETED RS AM IHTEGSER) THAT HAS
EEEM SEMERATED EY FuUMCTION FAMDOM.

FREOCEDURE ZETEAMDOMCI: IMTESER™ 5 I MOET BEE A HOM—HESATIWVE
IMTEGER + =73 THE =TRRTIHNG WALLVE DOF THE FEAMIOM FurcTION IS
SET TO

Is 17 I 1= MOMZERD:
ITSE MORMAL STARTIMSE LALUEsS IF I 1= TERO.

LisTims FoermaT.

ERCH EPROR MESERGE HOW FOIMTE TO THE FPREFIOWE ERFOR MEZZASES
IF AMY.

THE LOCATION COUMTER IZE ALMAYS LISTEDY MWHETHER D[OR HWOT THE
CODE oFTIOWM I= SELECTED.

CAsE ERROR CHECHIMS.

IF THE CRSE SELECTOR ALUE MATCHES MO CHAZE  LREELy Mo OTHERS:
CLALWEE EXISTEr AMD RUMN-TIME CHECKIMGE IS EMAELEDs A RUM-TIME ERROR
OCCURS.  FORMERLYS THERE HRS  ALHAYS AN IMFLICIT Mukel OTHERS:
CLAULSE. ’ '

5.5 TvrE COMFATIEILITY.

ThO PRCHKED AFPAY TYPES @ARE  NOM  COMPATIELE OHLY IF THEIR
COMFOMEMTSE OCCUPY  THE SAME  AMOUNT OF STORAGE. TIMCE ARRAY
ARISISMMEMTS ARE DOME BY ELOCK COFIESs THE RESULT IE GRRBAGE

OTHERWIZE.
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.0 MOTEZ OM FILE HAMDLIMG.
THESE MOTE:S ATTEMFET TO CLARIFY CHARFTERS & AmMD 4 oF FPHIZCAL. MAM.
FRsCAL FROVIDES THREE LEKFELE OF R‘UTAMATIC OFEMIMNGE SHD MAME
SUBSTITUTIOME .
.1 FrREECLARED FILES.
Your FeascAL FROSFRAM EFFECTIVELY COMTRINS THE FOLLOWIMS
TECLARATIONS

YHE O IMPUT: OUTPUTs TTYs TTYOUTPUT:  TESTS
THUE  wvOu HEED  HMOT  CAMD  SHOULD HOT?  DECLARE THESE FILES
EXFLICITLY. MoTE THAT THE FESEWDOD FILE VARIAELE TTY AcTUALLY
REFEREZ TO TWO FILESs OHE FOR IMFUT AWML OHME FORF OUTEUTS THE
COMFILER TRAMSLATES OUWTFUT OFERATIONE oM TTY TO THE SAME
orERATION oOn TTYOUTPUTs MHICH vOU WEWVER SEE.
Yaur FRschlL FROSPAM  EFFECTIVELY EESIMS  WITH  THE FOLLOMWIHMS
STRATEMEMTE S

FEEZETCTTY 3§ FEWRITECTTYOUTFUT? & -
I ADDITIOMY IF THE FROGRAM HAS MO FARSMETERS CZEE EELOWYs THE
FOLLOWING STRATEMEHMTS ARE EFFECTIVELY FRESEMTS

REZETCIMFUTY s  FEWRITE cOUTPUT s
CTHIZ EXFLAINS LHY THE COMFILERS MWHICH IE ITSELF A FPRICAL FROSEAM
WITH MO FARAMETERS) OFEMZ @& HMULL ‘FILE HAMED OQUTPUT 1m voum
CIRECTORY .

-
fo T
Tlo -
Lo

.- v
.2 FILeEs HMHAamen I THE FPrROsrAM HeERDER. /vu/iA/“A ﬁﬂu« L~

THESE FILES ARE MET AUTOMATICALLY DECLAREDS  vOU MUST) IMCLUDE @A
DECLARATION FOR THEM. FOP EXAMELES

FROGREAM ESRAMFLE CIMFILE®s OUTFILESS

¥AR INFILE. OUTFILE: FILE OF IMWTEGERS

PRscAL WILL) HOWEWER: OFENM THESE FILES FOR vOU AT THE ZARAME TIME
IT OFEMNZ THE PWEDECLHHED FILES: AND' ALSO ALLOWE vOu TO SEFECIFY
THE MAME OF THE FHYSICAL FILE MITH WHICH THE FILE VWARIARELE I= TO

"FE H:SéDﬁZIHTEII. IT LooKs FOR THIS IMFORMATION IM THREE FLACESS IN

THISZ ORTER: L

1. A TEMPCORE FILE WHOSE MAME IS THE FIRST THREE CHARACTERS OF
THE FROGRAM MAME Y“EXFA IN Ous EMAMPLED .
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eHAcE S
ce A DI=x FILE MWHOSE HMHAME IS THE FIRST =Ix CHARACTERS OF THE
FROSRAM  MAME HITH THE EXTEMSION CMD CEHAMPL.CMIYy 1 Our
EXAMFLEY .
e THE TERMIMALY WITH FROMFETS. It our ExAMFLES ”
\’Z/VV )
IMFILE = {vOuR RESFOMIED \ 7
OUTFILE = {vOUR RESFOMSED e
~ AN ’J\_;u'
- L‘J
THI= MERME THAT vOUR FROGRAM CAM  GET  ITE  PARAMETERS FROM  THE
COMMAMD LIME IMTERFRETER JUST AS THE COMFILER DOES.
HOTE
A WORD OF WARKMIME: FPRoc/L DECIDES MHETHER TO DOFEM  THE
FILE FOR REARDIME OR WRITIHNG YFEZET or FREWRITE) Bv THE
FRESEMIE OF SRESEMCE OF AN ASTERISH FOLLOMIMNS THE FILE
MAME IM THE FROGRAM HEADEM. IF vOu ACCIDEMNTELLY OMIT THE
ASTERISHY FRESCAL WILL DISCARD  vOUR  IMFUT FILE WITHOUT
FFARMIME.
2.2 HAee OtHeErRr FILES.
IF A FILE DOES HMOT HAWVE OME OF THE "MasIc" MAMES  IHFUTs OUTFUT
orR TTYs @AMD I MOT MHAMED IM THE FROSFAM HEARDERS vOU MUST EBEOTH
LDECLRRE IT AMD OFEM IT EXFLICITLY . “ou  CeEM ETILL  SFECIFY  THE
HAME ©OF THE FHYSICAL FILE WITH MHICH IT IS TO EE ARSSOCIARTED AT
‘ THE TIME QOF THE OFEM EY MEAMS OF OFTIOMNAL FAPSMETERS TO
FREZET-FEWRITE.
FiMmApLLYs MOTE THAT ALL THREE HIMDS OF FILE WVWARIAELES ©CAM  EBE
REOFEMED OM THE =AME OF DIFFERENT FHYSICAL FILES EY SUEBSERUENT

cARLLE TO FESETS

-TYPE CidPLY FREZCAL . MAM

FEWRITE.
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Pascal can now be invoked either directly:

== RUN(UPL)PASCAL
or via the Concise Command Language:

.COMPILE (or ,LOAD or ,EXECUTE) FAUX

when you have a file named FAUX,PAs in your directory, unfortunately,
the local command line Interpreter does not automatically recoqnize the
".PAS" extension, 6 You can easily "customize" it, however, with the
tollowinq commandss

=sCTEST SETNON (UPL)PASCAL QUT=REL

This temporarily adds " ,PAS" to the table of known extensions that the
command line interPreter consuylts when processing a COMPIL=class command
and tells it what processor to invoke and what extension te give its
output file, The addition will go away when you loa off unless you
follow the above command with:

enCTEST MAKINI

This bullds the temporary table of known extensions into a file named
RPG4,IN1 in your directory, The command line interpreter uses this file,
{f it exists, to initialize the table each time you loo in,

Temporary restrictions,

(none) .

Local peculiarities,

= The CLOCK builtein function returns accumulated TRU’s, in units of
10«4 TRU, rather than Cpu milliseconds,

« The *ps compiler option, which formerly was eguivalent to fD*, now
causes a page skKip in the listing file after the line in which it
appears, Note that, according to the syntax for compiler options,
the ’p’ must be followed by *+’, '’y or a diqgit, all of wnhich are
ignored, ~ote also that Pascal listings preserve the structure of
source files with standard line numbers and pade marKs, as produced
by EDITiO,

< the ‘g’ compiler option (and the ’‘CARD’ compiler switch) now accept
an optional nymeric argument, Possible forms are:

switch option columns read .
CARD U+ 72
NOCARD U= 132
gﬁQARDzn Un n=20 > 72
i 0 € n <= 132 => n
n > 132 > 132

e The RESKET erocedure normally has the effect ot a rewind followed by a
GET, If the device Is TTY, however, the GET is suppressed and jinput
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of a null line {s simulated: after the RESET, EOF is FALSE, EOLN is
TRUE, and the buffer variable is a blank,
To Crossereference and reformat your Pasca) program without compiling
it
«=xRUN(UPL)ICROSS

The cross=referencer will prompt for the names ot your source,
reformatted source, and crossereference files,
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Pretace

The PASCAL compilers for the DECSystemel0 were developed at the
university of Hamburg, Germany, based on an early vepsjon of the
transportable pASCALep compiler [4,5,6), Work still continues on
improving this compiler with respect to efficiency, standardization
and the addition ot still missing or desirable language features
t71,

~This report is intended to familiariZe the reader with the PASCAL
dialect on the DECSystemmioO, This descriptd refers to
ozcsystem-10 compiler with the name pASCAL that will accept sT
g AL >(and some featuyres of PASCAL 6000e«3,4) as defined by Wirth {n
[2] as a subset,

It should be noted that earlier compller versions or special
purpose, Loadeand=Go PASCAL compilers might accept a modified PASCAL
langyage not compatible with STANDARD PASCAL and its extensjions as
accepted by this compiler,

It is assumed that the reader has a basic knowledge about PASCAL,

within syntax definitions, terms enclosed in "[]" are optional and
terms enclosed in "([]»" may appear Zzero or more times, The word "or"®
or a vertical bar "|% {indicate alternative ternms,

This report evolved from a PASCAL HELP file originally written {n
German which has been translated into English by Buprger (11}, This
version has been completely reworked from the english versjion, We
gratefully acknowledge the help of B,Gisch and H,Linde 4in editing
this report,
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1,1, How to yse the Concise Command Language for PASCAL

..-.......--..’.--.-'--..-'....-.............-.’---'..-

1f the installation has modified the DECSystemal0 Concise Command
Language (CCL) handler (8] to detect the extension PAS and activate
the PASCAL compiler, one simply has to use ¢the standard CCtL
commands, Options, as deseriped in Section {,5,, maY be appended
according to the (CL conventions, These commands, called
"COMPIL,Cclass® commands, are defined as follows?}

<complileclass command> :3= <command name>
(<file named>=)
<file description>
(e<file name>)
[<compiler options>)
{<command options>]

<command name> $13= COMPILE or LOAD or EXECUTE

<compiler optlions> $11= (<option sequence>)

<command options> $1= /<option sequence> ..

<option seguence> 13= <option> [/<optiond]w)

<option> 11z <identifier> [i<unsigned integer>)

<flle deseription> $1= (<device>;] <tilenamed>
{.,<extension>) [<ppn>)
[<protection>] ‘”ﬁ

Example} gy SN w
0,\’{,\”,\ Q»Vm.» o o Lo \’,\'q,l,\,,

(
-cOMPILE FILNAM( CODESIZE31200/DEBUG )/LIST

,  oLDAD FILNAM( RUNCORE$16/CODE )/CREF

L .sxacuwz FILNAM¢{ FORTIO/NOCHECK )/COMPILE

Théuib-calléaus- and geconstructions ([8) are also supported,
L LCOMPILE NAMFIL=FILNAM( EXTERN )/LIST

generates relocatable oqutput on NAMFIL,REL and a 1isting on
LPTINAMFIL,

1¢ SWITCH,CMD contains the line

( CODESIZE$1200/DEBUG/RUNCORES20 )
the command .

oCOMPILE FILNAM@SWITCH
is equivalent to

 «COMPILE FILNAM( CODESIZE$1200/DEBUG/RUNCORE20 )
Depending on the command the program {s compiled and/or loadec

and/or execuyted, The program i{s compiled if the PASe~file has a

younger creation date than the RELefile =if existente, The
compilation can be enforced with the COMPILEeoption (refer to 1.54),
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1,2, How to Use the PASCAL Compiler Directly

"Q..-.'.-...-....‘.-.-...-....--..-...'.-.'
The compiler is executed by
»R PASCAL —-QUA)OAPL)PAD%w_

In this case the compiler will prompt the user at his terminal to
provide file descriptions and compiler.options for source, 1ist and
relocatable object code files (refer to Section 2,1, or 5,7,9, tor
more detalled information), The file descpiption has the followina
formg

)

" LPROJECT, PROGRAMMER] <PRGTECTION>

DEVICEs FILNAM{P!

LA A A 4 2 1 J LA A A Al d d A A d 2 2 3 L I 1 1T 1 2 iy il Rl 2]

The underlined parts may be omitted, They are}bv default ;

DEVICE DSK
[PROJECT, PROGRAMMER] own PPN
<PROTECTION> installation default (usually <057>)

The compilereoptions may be appended to each of the following file
descriptions according to the conventions described in Section 1,5,,

Example} o 1, ~“9Ehw1 Lhow”
o pascal A \*;U '\
OBJECT = filnam,rel/codegizesgoo relocatable object
LIST = f{lnam,1st/code : listing
SOURCE = filnam,pas/nocheck/debug source file

If e,9, the fi1e description for OBJECT {8 defaulted, the compiler
generates relocatable  object code on a file named OBJECT (reter to
2,1, and 4,1,), A listing is generated 1f either the LISTe, CODEe or
CREFeoption s specified or Just a tile description for LIST {s
provided, \

1,3, How to Run a PASCAL Program

(1A A A Al X Il LYY YT X I Y2 Y YY Y XY X
Compilation starts when the following message is outputg
PASCAL3 FILNAM [<program name>i <entry>, ,,,)

After successful compllation the following size {nformation is
outputs

HIGHSEGS u K ¢ m WORD(S)
LOWSEG t v K « n WORD(S)

The first line denotes the core requirement £or the highsgsegment
(code) {n K, the next line denoteg the core requirement for the
lovesegment (data) i(n K,
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I1f the compiler has generated relocatable code on FILNAM REL, the
program is loaded by -

+LOAD FILNAM,REL or ,LOAD FILNAM
An executable program (s obtained by

s SAVE FILNAM w

after loading where w is the total core requirement for the program,
It should be at least u ¢+ v + 5, A sharable highegsegment is obtained
by

¢ SSAVE FILNAM w

SSAVE must not be used if the program has been compiled using the
DEBUGeoption,

Another way to provide the core requirement for a program is te
compile it with the RUNCOREsoption, The value of the option denotes
the maximum core requirement for the loweseqgment in K words, The
value has to be v + 2 at least,

Exampleg
o10a8d filnam( runcore:ié )/compile
eSSave fllnam
sTUN filnam
In this case the program itself allocates 16K for its lowesegment™
each time it is executed and the user need not to take care of the
size of the highasegment,
The program {5 executed by
+RUN FILNAM

should more eore be required than has been specified when saving or
complling the program, the command

+RUN FILNAM n
may be used where n stands for the larger core reauirement,

If several pregrams are linked together or it is necessary to get
the correct size o0f lowe and higheSegment, the program(s) should be
loaded with the MAPesoption like

oLOAD FILNAM,PROC1,PROC2,/SEARCH MYLIB({302,3015]/MAP
The "loader map" canh be obtained by
«PRINT <program name> ,MAP

After inspection of the loader map one can specify w as the total™
size of the lowesegment plus the total size of the highesegment plus
the core needed for Stack and Heap, The value of the RUNCOREeoption

for later compjilatjions can be evajuated as the total length of the
lowesegment plus the size of the heap,
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1.4, Lexical Issues VDL e . 7 -

The PASCAL compiler accepts only a subset of the ASCII characters,
namely the 64 characters with octal values from 40 to 137,
Characters with octal codes between 140 and 177 (essentially the

wjower case" characters) are converted to Yupper case" by
subtracting 40 octal frem their cod The TABulatorecharacter is
expanded on input from teXtwfiles the appropriate number of

blanks, Lines are ended by a Line-qeed. All other characters
appearing in the input text are ignored (re\gr to 4,),
Asen (78t erde
Next we ghall describe language elements which use special
characters, '

comments are enclosed in (# and #), e,9,$
(#THIS IS A COMMENT#)

Identifiers must differ over their tirst 10 characters, They may
be written using the ynderlineecharacter (which is sometimes printed
as leftewarrow) to improve readability, e,g,t

NEWNAME

Stringeconstants are character sequences enclosed in
single=quotes, e,9,!

*THIS 1S A STRING’
1f a quote {s to appear in the string it must be repeated, e,G,!
ISN**T PASCAL FUN??

(PACKED) arrays of CHAR or subranges of CHAR are referred to as
strings throughout this report,

An INTEGEReconstant is represented in octal form {f it consists of
octal digiyg followed by B, An INTEGER ig represented in hexadecimal
form {f it consists of a " (i,e, double=squote) followed by
hexadecimal digits, The following representations have the same

value
v E%CA ? i \
63 778 nyF mB Dol s T
\\{Y‘v ‘ ‘f\g ‘\; ta.n‘-/”‘,"-/ B

A REAL=congtant is defined as

[<siqn>)<number>t.<number>][Et<siqn>]<number>l

<real>
1= <digit> [<digit>)e . ~

<number>

H
: ro
SETeconstants are element 1ists enclosed in "EIN, .G,
(*A*, *+*) or (1, 15)
Subrange notation is allowed inside of SETeconstants, €,9,:

(PA7,,°2%, *07,,°9°) or [1,,7, 12,417}
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SETs within a program may contain variables = compatible with the
type of the SET elements e , e,q,! ﬁ%

VAR St SET OF CHAR3
€1 CHARy
LA N
s iz [.AO.'OCD' c' ".0’0.0]’
[ N N ]

1,5, Compiler Directives

PODTPIPENOVTRNTRONNIRENENES

Compiler=options are written as comments and are designated as
such by a ’§’acharacter as the first character.of%fhe comment, e,q.1
Wl

A

(#$Tw,E+,D+,R15 the rest is comment *)

An option {s turned on if it is folloWed by *+* and it is tuf@ed o¢t
i it 4is followed by rer, Some options must be followed by an
INTEGER, Options may alternatively be specified at translation
time, either with the COMPILEwe, LOADas, or EXECUTEs-cOmmand or by
appending the options to the file nameg if the compiler {s executed
directly (refer to 1 ,1e2)), Any compilereoption explicitly
requested in the sourceeprogram overrides compiler=options provided
at translation time,

1.5.1. summary

There are certain compilereoptions whieh can only be specified at
translation time, For these, no source.program switch is indicated,

Other compilerwoptions smarked with (%)= have to be specitied for
the £first time BEFORE the program heading, Some of these mmarked
with (*#)s cannot be reset anymore inside the program,

In the following table the inverse option ~if possibles is given
below the positive option, The options are divided into three
groupsy

(1) Compiler=options
(2) "COMPILeclass" Commandeoptions
(3) Loader Commandeoptions
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Function Specification Default
1 in source program I

@W\ 1 I at tranpslation I
b ¢ I 1 time I

vemweonensalompiler=options --.-;;/6/‘:&";;\_‘---..-..-n----------.--------..--

e L

List object code as MACRD=10, DL+ ( copB off -
L= NOCODE '
Perform runtime tests, T+ (QHECK) on -
1) array indices Ta NOCHECK

2) assignments to subrapges

3) zeroedivide

4) arithmetic overflow

S variables {n
SETeconstants

6) input to file variables
or variables of subrange

types
Enable debugging including D¢ (DEBUQ) off  —>
PosteMortem dump, (%) Dew NODEBUG
P {s accepted in addition to P+
D to maintain compatibility Ps
with PASCAL 6000,
All levelw=] procedures or E+ kEXTERNJ otf — )
fynctions of a program may be Ew NOEXTERN

activated by other progranms,
Refer to 6, for detailed
information, (##)

Only the £irst 72 characters U+ (carp) off -
of a source program line are Uw NOCARD

accepted for compilation

(card format), (#w)

Maximum
that may b
statement

£ instructions Sn &CODESIZE;n\ n=1000
nerated for the

of a "main

procedure or

N, (##)

Size of =segment in K Rn \_ RUNCORE g B nzstatic core
words requirement
s tor total
. ( ) loweseqment
Enable FORTRANeI/0 in ternal I+ . FORTIOD off A
FORTRAN subroutines, (ws) I+ NOFORTIO \fi + O
Highest regixter used to Xn REGISTERtn ~ n=z6

with the
s assumed
am, (&%)

must be com
same valu
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Funection Specification ‘pefault

) in source program I

1 ‘ 1 at trapslatien I “
1 I I time I ‘

-.-..w-'.--p-..--.---....--n--wu--u-------.--.-u-n------.--...-won.--

Refer to 6,2, for more Fn FILEgn nz1t
detalled information
about this option, (##)

Compile and load, ( LINK, off
NOLINK
Compile, load and execuyte, EXECUTE off -
. NOEXECUTE
ompile, COMPILE on
' NQCOMPILE
Generate listing, (LIST on -
NOLIST
( (7:WFenerate crossereference list, CREF ! off .
, NOCREF
\
\g swwecsvense'COMPIL=Class"® command-options-o-----------------------'--:a%
Enforce compilation, 7 COMPILE depends on
NoCOMPILE creation date
of RELe apd
PASetile
\\

. Generate erossereference list, / CREF otf( )

- NOCREF '
semesenewel0ader CommnandsoptionSesscvesesssvnsevonsessavacsnnsencsencas
Provide information about all /MAP otf /-
programs loaded, NOMAP
Put a program library on toep SEARCH <1ib> PASLIB and
of the library search chain, FORLIB

(<lib> t31= «<¢tile desecriptiond>)



TYMCOMeX PASCAL user*s Manual olle

1,5,2, Selective Use of Compllersoptions

The Compilereoptions I, and D (or P) can be used to selectively
list object code resp, generate information for the DEBUGeSYstem,
Selective use of options, however, i3 effective only if the option
is not switched off before the END of a procedure or function
(because the DEBUG information for a block {s generated at the end
of its statement part),

Example}

.
(#S,+0)
PROCEDURE P11y

.

.

[ ]

END (» P1 #)3

(#SLe MACRO=§0 code iS5 output for Pi #)
[ ]
[ ]

[ ]
(#SD+»)
PROCEDURE P23
[ ]
|

[ ]
END (#» P2 %))
(#8D= local variables of P2 may be investigated and
breakpoints may be set in P2 #)
[ ]
[ ]

®
PROCEDURE P33

[ ]

(#SDen)

BEGIN (» P3 #)
L
[ ]

[ ]
END (# P3 »);
(#8D= only breakpoints may be Set in PI Ssince
the debug option remained off during analysis of
the declaration part for this procedure «)

The Leoption in the source code is effective only i{f a listing is
requested (refer to 1,2,),
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2, The Program Heading

S OB N W Y WD D - - - e e
21312232t 2t 2 + t F 1+ 5+

Every program cons{sts of a neading and a blo€k, The blocx
contains a declaration part in which all objects local to the
program are defined, and a statement part which specifies the
actions to be executed upon these objects,

<program> 3= <program headingd> <blockd> ,
<block> $1% <label declaration part>
<constant decl, part>
<type decl, part>
<variable decl, part>
<procedure/function decl, part>
<statement part>

(for INITPROCEDURE=declaration see 5,4,)

The program heading gives the program a name, This name is not
significant {inside the proegram, A pregram, however, {s usually
referred to by the name of the file(s) containing the execytable
code (SHR= and [0OWegile), If the program {s compiled with the
EXTERN=option, the names of all levelel! procedyres and fynctions
which are assigned to be called from other programs have to be
listed atter the program name, Notice that only six characters are
significant for all these names, They must not contain
*.’eCcharacters, The program heading also 1ists the program
parameters through which the program communicates with itfﬂ3
enviroment,

<program heading> i3 PROGRAM
<program named>
{s<procedure or function named>]#
[(<parameter> (,<parameter>)#)];

2,1, Substitution of the pProgram Parameters

Possible parameters are flles, A PASCAL file variable {s
implemented as a file in the DECSYstems10, These files exist outside
the program (before or after execution on disk or tape) and can be
made available to the program by two alternativess

(1) An eXternal ¢file can be ConnecCted to a PASCAL file variable by
use of the standard procedures RESET or REWRITE, These
procedures allow to specify the properties of the external file
(refer to 5,7,12,),

(2) Another way 1is the substitution tor the formal parameters
specitied in the program heading, ‘“ﬁ

Thus, a program parameter is defined as followsg

<parameter® 3:= <file variable> or
cfile varjableds
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These formal parameters eexcept INPUT and OUTPUT (TTY MUST\NGT
specified)e must be declared as files inside the program,
Every external ¢file {s automatically "opened" when the program {s
started by the RUNecommand, If the file is to be "opened" only for
input, this has to be indicated by appending an asterisk to the file
parameter, However, the asterisk itself does Thot constitute any
protection against writing on the €ile (by a subsegquent REWRITE),
The substitutjon {s performed by prompting the user for the external
flle specitication ¢for each file variable in the same sequence as
specified in the program heading,

Thus, it is not necessary to "open" these files inside the program
with RESET or REWRITE,

/ /
|

Let FILNAM,PAS contain the following praqrém:

PROGRAM COMPAREFILES( FILE1#, FILE2s, QUTPUT );
VAR FILE1, FILE21 FILE OF INTEGERj - oy

END,
Execution could start as follows!

eTUN £4lnam

FILE! = dskeitest,pas[302,3015)
FILE2 =z

OUTPUT = filnam,lst<333>

EXIT
If the request for a file description is defaulted with a
carriage.Return, it is assumed «in this cases that a file named
FILE2 does already exist, This is quite analogous to RESET(FILE2),

Programs which only make use of the standard ¢f£iles INPYTr and
OUTPUT may omit specification of the parameter 1ist because INPUT
and QUTPUT are automatjcally "opened" {f the parameter 1ist is
empty, Thus,

PROGRAM ALPHA( INPUT#, QUTPUT );
is equivalent to
PROGRAM ALPHA;

All these files may still be reedefined by RESET or REWRITE eas
mentioned ynder (!)e later in the program, -
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2,2, Passing Parameters with CMDe and TEMPCOREsfiles

'.-....---.'.-'-........'.‘-.-----.--.......-........

Another way to provide the ual program parameters is to create
a file (TEXTefile only) named(§§§23x;CMD where XXXXXX are the first
6 Characters of the program name¢, For the example above the file
COMPAR,CMD could COntaf%EFﬁ§=??TT3W1nq linet

DSKE: TEST,PASt302,3015),,FILNAM,LST<COS?>
No prompting 1is done now:

sun filnam
e e

EXIT

At last, it is possible to pass the {nformation {n a
TEMPCOREe~file (TEMPorary CORE file), Thege files are allocated in
core storage and can be accesSed/created Without timee=consuming disk
reads/writes, 1In PASCAL, a file 1s assumed to be a TEMPCOREefile if
it is speciftied as

DSK$XXX,TMP

XXX are the first 3 characters of the program name (COM,TMP 4in the
example above), If a core file eannot he allocated, the disk file

DSKINNNXXX,TMP

ls created where NNN {s the "job number", So, 4if a TEMPCOREsfjile
cannot be found in core, such a disk file is "looked up",

Example;
VAR'TEMPORARY.FILE; TEXT)

ses
REWRITE( TEMPORARYLFILE,?ABC TMP? )
WRITE( TEMPORARY.FILE, ,..

[ N ]
RESET( TEMPORARY.FILE )3
WHILE NOT EOF( TEMPORARY,FILE ) DO
BEGIN -

IF NOT EOLN( TEMPORARYFILE )

THEN READ( TEMPORARY.FILE, ,,,

Notice that a temporary ¢file is assigned te contain short
information (e,g, pass program parameters to other programs called
by CALLs refer to 5,7,10,) and cannot exceed 128 words or 640 ASCII
characters (one DECSystemsi0 disSk block),

™
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«

1f a program is execUted With the RUNecommand, {t Wwill try to
: obtain {its program parameters from either a TEMPCOREwfile or a disk
@wm file with the extension CMD, The general input format for progranm
» parameters is listed below,
CMDefile or TEMPCOREe=file;
[<file desecription> (, <file description>1l#)
TTY¢
[<file description>])

It both files do not exist, it prompts the user to enter the
parameters directly at his terminal,

This teechnique is used by the DECSystemei0 COMPILeprogram to pass
parameters to the different compilers,
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Labels
13-4 33§

Any executable statement in a program may be marked by prefiXiny
it with a label followed by a colon, This label must be declared in
the label declaration part before its use,

<lapel declaration partd> 31= LABEL <label> [,<labeld] 3

A label must be an unsigned INTEGER=constant of at most 4 digits,
The scope of a label ig the entire block wherein it ig declared,
That 1is, a statemepnt of the statemeptepart of this bleock may be
prefixed with the label, This label may be referenced by
GOTOm=statements inside the same statement part or all other
statement parts of procedures or tuhctions declared jinside this
block, -

xampleg

*e0
.'-.-'-..-.-.-‘.--.---.-.-...-.'.'..-.......

PROCEDURE PO
LABEL 11, 12, 139

I  PROCEDURE Pij I
1 LABEL 213 1
1 BEGIN (# P1 #) 1
I | NN | I
1 213 P1y I
t IF P THEN GOTO 11 (ay 1
1 ELSE GOTO 21 (b) 1
I re e 1
I END (# P1 #); 1
..-'...-'.--..........-'.ﬂ...-...'.....-
BEGIN (% PO #)
]
IF @ THEN GOTO 21 (c)
ELSE GOTO 12} (d)

I
) §
I
I
I
I
I (#Wrong#)
1 (#WIONQ#)
I L N ]

I IF P

1 THEN

I BEGIN

! 12¢ Ry

I gsee -

I END

1

I

1

I

I

I

I

I

1

1

ELSE GOTO {3 (e) (#Wrong#)

LELR
WHILE s DO
BEGIN

1 T

ENDy
113 Uy

see
END (% PO #);

Hb*Hﬁ*HhiHﬁ‘HP*Hb*Nt‘HF‘H'*Hﬁ*Hﬁ‘thHF‘HF‘HF*HF*HF‘H
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a)

(bl

(c)

(dye)

This {s a valid GOTO from an "inner" procedure of PO, The
label 11 {s defined (there {5 a statement prefiXed with 1{t)
in {ts scope PO, Such a construction provides an nexitn from
P1 to PO,

In this case the GOTO refers to a label which {5 deelared in
the same block (P1), Execution of this GOTO inveolves
recursive activation of pil, since the statement pretixed with
LABEL 21 is a (recursive) procedurecall of Pi, If in the neth
recursion step (a) (s executed, the Stack S reset as
followss

Program Stack Stack Pointer
LA A L LI T 1 X2 I X2 XYY T Y Y I X I PY Y Y EY XY Y )
Pt Cemw before (a)
n

]
[ ]
| }
P1
1
PO <ese after (a)
1
]
[ ]
]
bottom

This GOTO is invalid because it references a label outside
its declaration scope,

0f course it is not allowed to jump into conditional (d) or
any other structured (e) statement because the result could
be undefined,
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« INput and Output
-+t 3+ 3+ T 83 1 F 1111
Input and output {s performed by tpne standard procedures GET,

GETLN, PUT and PUTLN (for GETLN and PUTLN refer to 5,7,14=15,),
Input and output to TEXxTefiles (PACKED FILE OF CHAR) should be done
with the standard procedures READ, READLN, WRITE, WRITELN and PAGE
as described i{n "PASCAL = USER MANUAL AND REPORT" (1,2)}, The latter
is called "formatted"eI/0 throughout this chapter,

The DECSysteme=10 mainly distinguishes twg kinds of data modes fgr
files, namely

(1) ASCIIemode with five 7sbit characters packed into one word
(2) binaryemode with a 1311 coreetoefile mapping

The following table 4{llustrates how PASCAL file types are
implemented in the DECSystemei0}

File Type Packed Unpacked
-...-.-..-.-.-Q.-..--.-.Q-_--...-Q...--.-.--..-.-.-.-Q--'-.C....--.-.-

Subrange of CHAR or ASClIemode, binary=mode,

CHAR wypper case", subrange as specyfjed
tormattedesI/0, in file declaration
linenumbers and standardes1/0
pagemarks ‘Wﬁ

Subrange of ASCII or ASCIIemode, as above

ASCII complete 7<-biteASCII,
standardal/0

other treated as unpacked binaryemode,

standarde1/0

During input from TEXTefiles (PACKED FILE OF CHAR or subrange ot
CHAR) all characters less than * * sexcept LF and HT= are ignored
and all characters greater than ’,’ are converted to "upper case" as
followst UPPERLCHAR t= CHR( ORD( INPUTWLCHAR ) = 40B )

HT (TAB) is expanded to the appropriate number of blanks and LF
marks the end of a line (sets EOLN to TRUE),

4,1, Standard Files

POOPONOPTSPOOOIOROOD

The standard files INPUT, OUTPUT and TTY as all the files
specified as proqQram parameters in tne program heading can be used
directly for input and output without having to "open" them by use
of RESET or REWRITE, All file variables are assigned by default to
the external file

DSKi XXXXXX,YYY
where XXXXXX are the first 6 characters of the file identitier and
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YYY are the next 3 characters of it, Blanks are used if there are
not enough characters,

Example; File Identifier Default Assignation
LAA A LA A A AL A A A L LA L L Ll A XA a2 L2 2 T 2L LY XX X)X 3]
INPUT DSK3 INPUT
OUTPUT DSKs OUTPUT
TTY TTYs TTY
AUSGABE - DSK3 AUSGAB,E

4,2, Formatted Input/Output

PRNOOTEORPONTTIRNOVIVOPRNNTRNN

TEXTwfiles (PACKED FILE OF CHAR) can be accessed, as any other
tile, by the standard procedures GET and pUT, This is of course
quite cuymbersome as these procedures are defined for single

character manipulation, The procedures READ and WRITE imply a set
of transformation routines which are designed to recognize the
pattern of e, g, an  INTEGERay REALe, BOOLEANe, SETe or

strings=constant in the "TEXTY and to convert it into the
installation dependent interna)l repreSentation, resp, to transgorm
the internal representation into an appropriate text,

4,2,1, Formatted Input

PPUERONPRRYP ORI PPOPOON

The procedures READ and READLN have nonestandard parameter lists,
I1f the first parameter is a £ile {dentitier, input is done from the
external file currently assigned to this file variabple, Otherwige
INPUT is assumed, The number of parameters is unlimited, They must
obey the restrictions on VARs=parameters, especfally they must not be
constants or elements of packed data structures, The ¢tollovwing
types of variables are accepteds

TypPe Restriction

AL L AL L AL A L LI LIl Iyl Y I I Y Y Y P Y Y Y Y Y r YTy I IITY)

INTEGER sMAXINT <= value <= MAXINT

REAL SMALLREAL <= ABS( vajue ) <= MAXREAL

CHAR none

ASCII none

BOOLEAN TRUE or FALSE

scalar type must be declared inside the program < /2 chey
subrange FIRST(parameter) <= value <= LAST(parameter)
string must be a correct stringsconstant (refer to 1,4,)
SET must be & correct SETeconstant (refer to 1,4,)

Examplet PROGRAM READER})
TYPE Z = (EINS,ZWEI,DREI);
VAR Ry -13l340013.34’
81 23
Ts SET OF 7
BEGIN
READ( T' Ry 5)'

END,
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I£ the file assigned to INPUT contains
t) 18,0 EINS or  [EINS,ZWEI) 13,0 ALPHA ™
the following error message is given before terminations

%$? INPUT ERROR3 SCALAR UNDEFINED OR OUT OF RANGE
#%% 1,5000000000E+01 ##% AT USER PC ,,,

resp,

%? INPUT ERRORg SCALAR UNDEFINED OR QUT OF RANGE
##% ALPHA w### AT USER PC ,,,

The following i{nput is correct
(EINS,,DREI) §3,0 ZWEI

4,2,2, Formatted Oytput

If the ¢first parameter to WRITE or WRITELN 1is not a tile
identifier, OUTPUT !5 assumed, The number of parameters for WRITE
and WRITELN {s uniimited, Expressjions of various types might be
specified, Tne parameters to WRITE and WRITELN may be followed by a
"tformat specification”, A parameter with ¢format has one of thf‘%
following formst

Xt Ef

X 1 E1 s E2
X1 E110
X 1 EYf ¢ H

El s called the field width, It must be an expression of type
INTEGER vielding a nonwnegative value, For SETs the fileld width
applies to tne SET ejlements, If no format §s given, the detault
value for E1 is for type

_INTEGER 12

BOOLEAN ()

CHAR 1

ASCII 1

"REAL 16

ALFA 10

scajar 10

string the length of the string

SET the default field width of the SET element type

-
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Blanks precede ¢the value to be printed {f the field width {s
larger than necessary to print the vajlue, Depending on the type
finvolved the following s printed {f the field width is smaller than
necessary to print the valueg

INTEGER E1 asterisks

REAL E! asterisks

BOOLEAN T or F preceded by the appropriate number of
blanks

SET the detault action for the SET element type {s
performed

string the leftmost characters fitting the field width

scalar same as string

Exampleg

WRITELN( MAXINT31, [10,20)21 )3
produces the following outputg
#(u,n]
In the following examples, colons usvally stand for blanks,

No characters are printed {f the field width is 0, The minimal
field width for values of type REAL is 8,

Examples

WRITELN(’STR’:4, *STR?, *STR’12, «12,0:10)}
WRITELN(CUPA? ¢ 4%27,%1%,479%,%¢7,°,0),[*A?,?B¢,°C*)15)
WRITELN(¢1519, TRUE, FALSE$4, *X°13);

The following character sequence will be printed;

1STRSTRSTw=1 ,200E+01
(P4 %1% a?9% %R o?2% ) " [18°A%,088°C")
1332332331588 TRUEsssFe¢X

A value of type REAL can be printed as a fixed point number if the
format with expression E2 is used, E2 must be of type INTEGER and
yield a non=negative valuye, It specifies the number of digits
following the deeimal point, There must be enough room £or the
fractional part, otherwise asterisks will be printed,

Examples

WRITE(1,238582, 1,238411, 14233620, 1.233433);
The folloWing character sequence wjill be printeds
11,2321,238831 (nnnse

A value of tYpe INTEGER can be printed in octal represSentation ig
the format with letter 0 is ysed, The octal representation consists
of 12 digits, If the field width is smaller than 12, the rightmost
digits are uysed to £i{1l1 the field width, It the field width {is
1ar3er than 12, the appropriate number of blanksS precedes tpe
digits,
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Examples

WRITE(12345B3210, 12345B16:0, 12345B31510)} ™
The following Character sequepce will be pripted;
45012345131000000012345

A value of type INTEGER can also be printed in hexadecimal
representation i{f the format with letter H is used, The hexadecimal
representation consists of 9 digits using the format with letter H
the following character seauence will be printed for the example
aboves

ES50014E5:318130000014ES

4,3, The Use of Printer Control Characters

(A4 A AL A LA I I LI I I T T Y Y Y Y 7 X

In some installations the first character of each line is used as

a printer control character when a text file i{s send to the printer,
The first character {s not printed but instead interpreted as
controlling the paper feed mechanism of the printer, The following
(FORTRANe) conventions are in wide use (9]}

Character ASCII Action hefore Printing
....-U-----..-‘....."..ﬂ'...-.-....--”.-.-.-...Qﬂ..-.-.-’.'...-

e LF skip to next line,

form feed after 60 lines
’0° LF,LP skip one line
e FE Go to top of next page
°2° DLE space 1/2 of a page
03e VT space {/3 of a page
4¢ overprint the line
Int DC3 skip to next line,

no form feed
‘e’ LF,LF,LF skip two lines
A DC4 space {/6 of a page
‘e’ DC2 triple space,

form feed after 20 lines
$,° pDCt double space,

form feed after 30 lines

A f£ille containing such eontrol characters must pe printed with the
following commandg

«PRINT <file deseription>/FILESFORTRAN
Examples

WRITELN(?1°,°0VER”)}
WRITELN(®+*,* PRINT®)}

The following oytput will be printed on the first line of the
next pageg

OVERPRINT
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L4

S, Extension to STANDARD PASCAL

5,1, Standard Constants

LA LA A4 L LA LA LA L Al A A4l ] ]
The INTEGER constants MININT and MAXINT are defined as

CONST MININT = 400000000000B (# «34,359,738,368 %))
MAXINT = 3777777777778 (% +34,359,738,367 #)3

They represent the smallest and greatest INTEGER in the
DECSystem=10,

The REAL constants MAXREAL and SMALLREAL are defined as

-

CONST MAXREAL 3 1,7014118432E+383
SMALLREAL = 1,4693680107E=39;

They represent the absolutely smallest and greatest REAL in the
DECSystem=10,

The AsSCII constants NUL,,SP and DEL (ASCII mnemonics for special
control characters) are primarily intended to easge special
I/0=o0perations,

- o
@MN Exampley; WRITE(TTY,BEL) instead of WRITE(TTY,CHR(07B))

TheY do not pelong to the PASCAL c¢haracter set (the type CHAR)
which i{s only a subset of the ASCII character set (refer to 8,5,),

5,2, Standard Types

LA LA A A A L Al A A 122 2 2.1 X J

The ¢type ASCII represents the total 7e-biteASCII character set,
It i3 a superset of CHAR,

TYPE ASCII = NUL,,DELj
CHAR =3 ¢ *,,'a";

tThus, AsCIl and CHAR are typescompatible and assignments from CHAR
to ASCII and reverse are legal provided only values belonging to
the subrange CHAR are assigned to a variahle of that type, Refer to
4, and 9,1 ,ce) for closer information about SETs and files of ASCIlI,

Examplel 4.9
VAR ‘A3 PACKED FILE OF ASCIIg
ASCs ASCIIy

e e

@wa WHILE NOT ( EOF(A) OR (A*=LF) ) DO
BEGIN
ASC 1= A®3 GET(A); P(ASC)};
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S.3, Standard Files
VOBNTOTPNPIOOIPIRNRNOND

In addition to the standard TEXTefiles INPUT and QUTPUT th:m%
standard TEXTe=file TTY {s available {n DECSystem=10 PASCAL, This
file {is wused to communicate with the terminal, The first parameter
of the gtandard 1/0w=procedyres must be TTY if they are to be applied
to this file,

TTY 1is "opened" at the beginning of the progranm, An asterisk is
typed out on the terminal to indicate that input is expected (to
assign a value to TTY"), If the program does not need any input from
the terminal, a CarriageeReturn should be entered,

TTY should only be a parameter to the standard procedures GETy
GETLN, PUT, PUTLN, READ, READLN, WRITE, WRITELN, PAGE, BREAg,
GETFILENAME and GETSTATUS, It must not be used as an actua)
parameter  (VAReparameter) of type TEXT to either declared procedures
and functions,

Examples ,.,
VAR CHy CHAR;

CH = TTY®; GET( TTY® )j.,.1TTY" 3= *A?; PUT( TTY" )3

P

The standard procedure BREAK (refer to 5,7,13,) is provided in
order to force the oytput to the terminal even if the interna™
. buffer {is not Yyet full, '

$S,4, The INITPROCEDURE

variables of type scalar, subrange, pointer, ARRAY or RECORD
declared in the outermost block of a program may be initialized by
an INITPROCEDURE, The body of an INITPROCEDURE contains only
assignment statements, Indices as well as the assigned values must
be constants, INITPROCEDUREs can be defined ONLY in the outermost
block prior to the f£irst procedure or function definition with
executable body, Assignment to components of packed structures is
ONLY possible {f the components occupy a full word,
" The definition of the INITPROCEDURE is as follows?

<block> $1= <declaration part>
<statement part>
<declaration part> :t= labhel dec}l, part>
<constant decl, partd>
<type decl, part>
<variable decl, part>
<init part>
<procedure/function decl, part>

<init part> t3= [<initprocedure>)w )
<initprocedure> $3= INITPROCEDURE}) N

BEGIN ‘

<assiganments> >

END}
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5,5, The Extended CASE Statement

(A A LA A2 L LI I LA I LTI T Y 1}

The CASE statement may be extended wi{th the case OTHERS which then
must appear as the last case in the CASE statement, The statement
associated with OTHERS will be executed i{f the expression of the
CASE statement does not evaluate to one of the explicitly given case

labels,
Examples

PROGRAM CASES)
VAR X3 CHARjy

BEGIN
1ee
CASE X oF
‘A?y P(X)y
‘B’ (X))

ree
QTHERSt Z(X)
END)

END,

5,6, The LOOP Statement

LA LA A A A 2 112X XT3 X XX 1 X ]

The LOOP statement {s an additional control statement which
combines the effects of the WHILE and the REPEAT statement,

The LOOP statement {s defined as followsj}

<loop statement> g3= LOOP
<statement part>
EXIT IF <expressiond>;
<statement part>
END
<statement part> 3= <statement> [j<statepgent>)s

The expression myst resylt {n a Boolean valye,
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5,7, Standard procedures and Functions

LA A A A A A4 LA d AL LI LALI I AT R ET YT T Y I

In output examples, colons stand for blanks throughout th1:m3

Chapter,

Se7.1, PACK and UNPACK

....-‘...--......."--

In addition to the first three parameters for these procedures
wdescribed {n [i, 2)e two more optional parameters may be specified
tor PACK and UNPACK, namely to indicate where in the packed array
the transfer should pegin and how many items Should pe Packed or
unpacked,

PACK(A, I, 2 (, J [, LI is equivalent to
for k 1= 0 to Let do 20 J ¢ k ) t= AL I + k )
UNPACK(¢Z, A, I [, J [, LI 1) is equivalent to
for k 1= 0 to Lel do AL I +# k '} = 2( J + k) 3
where the. default values are

J = LOWERBOUND( 2 ) and ’mﬁ
L 3 1 + MIN( UPPERBOUND( Z ) = J, UPPERBOUND( A ) = I ) ‘

5.7:.2, DATE and TIME

-.-..'....-Q..-....-
The procedure
DATE( <alfa variable> )

assigns the cyrrent date in the format ‘ddemmmeyy * to the parameter
which must be of type ALFA,

The proceduyre

TIME( <alfa variable> )

assigns the daytime {n the format “hhimmgss ‘ to the parameter
which must be of type ALFA,

5,7.3, CLOCK and REALTIME -

LA A A A A A LI AL Il XTI LY L X2 L)

The function CLOCK returns the elapsed CPU time in msec and the
function REALTIME returns the current time in msec, Both the
functions have an INTEGER result type,
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5,7,4, FIRST and LAST

OO OPOOISOTRIPOOIONINS
The functions

FIRST( <variable> ) and
LAST ( <variable> )

return the lowest resp, the highest value of the (installation
dependent) range of the variable type, The result type of these
functions depends on the type of the parameter, Variables ot any
scalar type <except REALe are accepted,

Examples PROGRAM SUBRANGE)
TYPE SCAL = (EINS,ZWEI,DREI,VIER);
VAR I INTEGERy SI? 0,.15}
C: CHARy SCi *A?,,°Z%
Sy SCAL; SS3 ZWEI,,DREI;
BEGIN

| ]
WRITE( FIRST(C), LAST(I)$1230, LAST(S)15,
FIRST(SI), LAST(SC):2, FIRST(SS)110 )3

END,
The following output 1s preduced by this programs

$377777777777sVIER 8822822082888 33¢2ZWET

$5.7.5, LOWERBOUND and UPPERBOUND

LA LA LA LI Tl Y P I LY reEYYY Y Y Y X ¥ 3
The functions

LOWERBOUND( <array variable> ) and
UPPERBOUND( <array variable> )

return the loyest resp, the highest value of the range of the indeyx
type of the array, The result type depends on the index type,

Example: PROGRAM BOUNDS;
TYPE FARBE = (RED,YELLOW,GREEN);
VAR FELD$ ARRAY[ *A’,,’2’, YELLOW,,GREEN, 10,.50 ) OF CHARj
BEGIN '

WRITE( LOWERBOUNDC FELD )12,
UPPERBOUND( FELDL *A° ] )36,
LOWERBOUND( FELD[ *X°, YELLOW ) )33 )3

feg
END'
The following output is produceds

tASGREEN$10
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5.7'6. MIN &nd MAX
POV PROIOOTOTRNRONNS

™

The fynctions

MIN( <expression>, <expression> [,<eXxpression>l# )
MAX( <expression>, cexpression> [,cexpressiond]# )

return the minimum resp, the maXxi{mum of the eXpression list, Up to
72 expressions may be specified, Expressions of any scalar type
sexcept BOOLEANe are accepted, INTEGER and REAL may be mixed, If so,
the INTEGERwexpressions are converted to REAL, The result type
depends on the type of the expressions,

Exampleg
PROGRAM MINMAX)
TYPE SCAL = (KIND,VATER,MUTTER,OPA,OMA);
VAR Cy CHAR; I3 INTEGERy Rs REALj Sp SCALy
BEGIN
Tne
S $3 VATER) C 12 *X’3 I 3= 15y R 12 $3,4E4y
WRITE( MIN(S,MUTTER),
MAX(C,*+%)312,
MIN(I,3)12,
MAX(13:0,I,R)19 )3

END,

The following is printeds
VATER;X1311,34E+0S

5,7,7. NEW and DISPOSE

(A A XTI A LI 12122 XTIl X2 X
The procedures NEW and DISPOSE have the following parameter list;

( <pointer variable> [,<tagfield constant>]#
[t1<integer expressiond>) )

NEW allocates variables in the heap, The address of the newly
allocated variable is assigned to <pointer variable>, I1£ the first
argument i{s pointing to a record with variant parts, the tagfield
constants specifying the desired record variant may be set, In this
case core will be reserved exactly as requjred £or this Trecord
variant, (Later assignments ¢to this record must correspond to the
variant reserved, otherwise the heap may be overwritten in difticult
to detect cases ), If the last component is an array, the "actuajl"
size of the array (the number of components required for this
reservation) may be appended = preceeded by a colen « to the last
tagfieldeconstant,

The corresponding deeallocation of the variable by DISPOSE must
nave the IDENTICAL parameter 1ist, If the pointer {s undefined or
out of the heap, an appropriate error message (refer to 8,4,) is
output before proqram termination,
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Example}

(XX
CONST MAX,DIM = 1000}
TYPE PTR 2 °REC
REC = RECORD
CASE INTEGER OF

11 ( CASE CHAR OF
*A®y ( FIELD: ARRAY([}1,.MAX.DIM) OF REAL ));

END (#REC#))

[N N ]
VAR PTR4VAR: PTR}
[N}
NEW( PTRaVAR, 1, *Af3 200 )3 (® occupies 200 words =)

[ B .
DISPOSE( PTR,LVAR, 1, *A°; 200 )y
ssa
The Heap is organised 1like the Stack, Thus, on DISPOSE, all
variables allocated later than the disposed one are deeallocated
too,

Heap Heap Pointer
.-.-'--'...'...-'--...---"--.-..‘.Q...'..-
v €w» before DISPAGSE( V )
n 1

[ ]

e

v
1

v <e after DISPOSE( V )
0 1

[ ]

]

[ ]

bottom

5.7,8, TRUNC, ROUND and EXPO

CPOONTVNAICPIANPONPRIOTNOINOONYT R

The function
TRUNC( <real or integer expression> )

returns the greatest INTEGER less than or egual to the argument,

Examples}

TRUNC( =13,35) is =14
TRUNC( +13,35) is +13
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The function

ROUND( <real or integer expressiond ) )

returns the INTEGER nearest to the argument
ROUND(CE) 13 TRUNC(E+0,5);

Examplest ROUND( =0,5 ) {8 0
ROUND( +0,5 ) is +1

The function
EXPO( <real or integer expression> )

returns the INTEGER exponent of the floating point representation of
the argument, EXp0 is defined as:

eXpo 3t= trunc(ld(abs(<real or integerl eXpression>))) + i

Examplest EXPO( =13,78E«22 ) {s =69
EXPO( +1,38E15 ) is 51

EXPOC { ) is 4
EXPO¢ 0 ) is 0
5:7:9, OPTION and GETOPTION “%

PuessesaseevessnsRrenRERann
The function
OPTION( <alta variable or alfa eonstant> )
returns the value TRUE if the option indicated by the argument has
been speciftied by the user dyring program iniclalization

(substitution of the program parameters, refer to 2, and 5,7,10¢)/
otherwise FALSE is returned,

Example:
Let FILNAM,PAS contain the following program:
PROGRAM DECIDER ¢ INpUT#, OUTPUT )
IF QPTION(STEP2 ‘)

THEN P
ELSE Q)

If the program parameters are entered like

oPUN £4lnam “%

INPUT = datal(i100,100]/step2
OUTPUT = dskcgout ,dat<0s85>

P will be executed,
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The proceduyre
GETOPTION(<alfa eonstant or variable>,<integer variable>)

can be uysed to ‘“read" options qualified by numerical attributes, The
value of the option is assigned ¢to0 the INTEGER variable (second
parameter),

Examplel
Let FILNAM,PAS contains

PROGRAM CHOOSER (¢ INPUT# )3
VAR CHOOSE$ INTEGER})
[N X ]
IF OPTION(*TYPE ‘)
THEN
BEGIN
GETOPTION(*TYPE *,CHOOSE)
CASE CHOOSE OF
0: P(CHOODSE):
[ B N |
EnND
END}

(AN )
If the program parameter is entered like

srun filnam
INPUT = /typei0

P(0) will be execuyted,

5¢7.10, HALT and CALL

(X L X A 2 X1l 2 X122 XX ER XXX ]
The procedure
HALT
allows to enter the DEBUGesystem from any statement of a program, It
the program ig not compiled with the DEBUGwoption, a HALTeingtryction
[8) is executed, The DEBUGesystem outputs the message

$STOP BY HALT IN <program name>
SSTOP IN <«<line>»jc¢line>
$

The procedyre
CALL(<file name and extension>,[,<devyice>[,<ppn>(,<core>}}l)
enables the PASCAL programmer to start the execution of another
(main) program, This myst not be confoynded with activating a

procedure or function, The execution of the current program {s
terminated and all varfables lecal to this program are lost,
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Execution of CALL has the same effect as issuing a RUNecOmmand on the
called program, There i{s no return to the calling program other than
issuing a CALL for it in the called program, Notice that executio ™D
then will start again at the beginning of the program, Only the tirst
parameter is mandatory,

The parameters are used as followsg
<file name and extension>

This parameter must be of type PACKED ARRAY[1,,9] OF CHAR,
It denotes the €ile containing the executable code 0f the
program to be called, The first 6 characters represent the
filename and the last 3 characters the extension, 1If the
latter are blanks, SAV (resp, SHR or HGH and 0W) is assumed

(usua)] case), _ )
;) ’ <
<deviced> _ . ,B’X«- Lowe OQM--K - DEW 3 4 i

The parameter must be of type PACKED ARRAY(i1,.6) OF CHAR,
1£f it is omitted, ¢SYS * is assumed,

<ppn>
Refer to S5,7,12, for this parameter, 1f <device> s
specified as ’SYs *, <ppn> must be 0 or defaulted,

<core>
This parameter has to be of type INTEGER, It specifies the

amoynt of core for the lowssegment of the called program in K
words,
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Examples

: "
- IF OPTION(*CREF ‘J
THEN CALL(’CROSS  *,°SYS  ¢,0,20))

Temporary core flles c¢an be used to pass parameters to called
programs (refer to 2,2,),

Example}
PROGRAM ONE)

[ B ]
REWRITE(OQUTPUT, *TWO TMP?)
WRITE(’DATEN/RESTART?)s (% nere creating fiie TWO,TMP #)

L)
REWRITE(OUTPUT, *DATEN )
WRITE(,,, (# here creating f£ile DATEN #)

CALLC *THO *,*DSKD *,222002000B,20)}

- END,

PROGRAM TWO( INPUT# )3

READ(,,, (* here reading file DATEN #)
@“' vee
' IF OPTIONC’RESTART ")
THEN CALL(’ONE *,*DSKE  *,302003015B,10)}

END (» TWQ %),
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5,7,11, GETFILENAME and GETSTATUS
LI I LTI T EE LY PY LT T T P ¥ 1% TS

“

The procedure

GETFILENAME( <file variable>, <file name and extension>,
<protectiond>, <projecteprogrammer number>,
<device mnemonic>, <alfa variable or constant> )

has 6 mandatory parameters,

GETFILENAME reads a DECSystem=10 fi{le deScription (aS deScribed
under {,2,) from the external file assigned to <file variable» and
assigns appropiate values to the following ¢four (VAR=) parameters
(refer to 5,7,12,), The format used for the file description {s the
same ag ysed by the DECSystemei0 Concige Command Langyage and for
program parameters, The £first paramjeter to GETFILENAME must be a
TEXT=£fi{le which has already been "opened" for input,

If <device> {s *TTY *, the user is prompted with

XXXXXXXXXX=
to enter the file deseription where XXXXXXXXXX {s the string
provided by the sixth parameter, Notice that a

CarriagesReturn/LinesFeed terminates the file description,

The procedure

GETSTATUS( <file variable>, <tile name and extension>, :
<protection>, <projecteprogrammer nuymber>,
<device mnemonic> )
can be used to assian appropriate values from the

ngile control block® of <file varjable> to the other parameters
(refer to 5,7,12,),

ExamplegIf FILNAM,PAS contains
PROGRAM WORKGLIT..OUT( INPUT# )

| NN |
GETFILENAME(TTY, FIf, PRQT, PPN, DEV, °SOMELFILE °)}
RESET(SOMEFILE, FIL, PROT, PPN, DEV);

[ BB ]
GETSTATUS(SOMELFILE, FIL, PROT, PPN, DEV);
IF DEV = °’DSK ’
THEN P
ELSE Qjp

the execution couyld be 1like

oF filnam
INPUT = dtajjdata,dat ™
*

SOMELFILE = other,dat(7,7]
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$S:7.12, RESET and REWRITE
GM\ (2 I X X I 1R X1 XX XY X X I X1 7 X 2" X
A flle must be "opened® with the standard procedure RESET when {t
is to be used for reading, It must be "opened" with the standard
procedure REWRITE when {t is to be used for writing,

RESET and REWRITE have the following parameter 1isti

’ /2eters .
(<file variable>, <file name and extension>, <protection>,
<projecteprogrammer number>, <device mnemonic>)

Only the ¢f4irst parameter (s regujred, The other parameters are
optional and used as follows}

<file name and extension> |
This parameter must be of type PACKED ARRAY,@ qF cm%.
The £{rst 6 characters are as fgyl1e name,
eha;ag;gggfﬁg extension, The parameter is used to
overwrite nt file name assigned to <file variable>,
<protection>

This parameter must be of type INTEGER, It §{s not
necessary for {input, If 0 1s specified, the ipnstajjation
default value is taken (usually <057>), in octal

@m‘ representation this parameter may have values trom 0,.7778B,

<projectsprogrammer number>

This parameter must be of type INTEGER, For the PPN

11023,77771% it would have the following form {n octal

. representationt 10230077778, The job’s PPN is used i{f the
/{/ value {s 0 or the parameter is missing,

<device mnemonic>

This parameter must be of type PACKED ARRAY [1,,6] OF CHAR,

It defines the device where the ¢file resides, 1£f this
parameter is missing, °DSK * {s assumed,
It this parameter is specified, new buffer space will be
reserved at the first free locatjion possibly after extensioen
of the low segment by the monitor, Therefore the actual core
requirement may grow during execution - potentially resulting
in program termination due to insufficient core,

In the following example REWRITE i{s ysed to assign the actual file
TEST,LST to the file variable OUTPUT, The file {s created with
protection <055>,

Examples
@Wﬁ

REWRITE(OQUTPUT,TEST LST*,558B)
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5,7.,13, BREAK and MESSAGE

BRSSP RPN TEPRNRORNTRTRS

The standard procedure BREAK 1s provided in order to force outpu:
even if the internal buffer is not vet full, BREAK itselt does not
insert a CarriageeReturn/Lines.Feed when used with textfiles e,g,
during output to the user terminal, This allows the user to type {n
on the same line where the output appeared, The line will be ended
by a CarriagesReturn/Line<Feed only {f WRITELN(TTY) was used before
the call of BREAK(TTY) or BREAK (because TTY ig the default argument
ot BREAK).

I£ another file identitier s indicated as argument to the
standard procedure BREAK, output to the appropriate file will be
enforced even {f the output buffer is not yet full, This may be
advantageouys if a file identifier refers to0o a compytepecompyter
comMunication channel as output device, 1If the file is situated op
a directory device like DSK or DTA, the rest of the internal buffer
is filled up with 0°s, Thus, when reading the file the uyser must
be aware of these 0’sg,

The procedure
MESSAGE( <arqument list> )
is eguivalent to

WRITELN(TTY,); WRITELN(TTY, <argument 1ist> ); BREAK(TTY); ’“3

5,714, GETLN and GETLINENR

D Gy Sy s,
These procedures are to be used exclusively for TEXTefiles,
The procedure

GETLN( <file variable> )

first advances the file to the next LineeFeed, Then {t assigns the
girst character of the next line to the variable <file variabled®,
If the TEXTefile contains DECSystem=10 standard line numbering and
page marks (8], the new 1line number is placed into a dedicated
location in the “file control block",

The procedure
GETLINENR( [<file variable>,] <line number> )

enables the user to "read" this line number, The number is assigned
to the second parameter which must be a variable of type PACKED
ARRAY[1,,5] OF CHAR, If the first parameter 1is omitted, INPUT 4{s™
assumed, A page mark appears to the program as an empty line with no
line number, In this case the value * ¢ is assigned to
<line number>, An additional GETLN is necessary to get the first
relevant character of the next 1line, If no 1line numbering is



_TYMCOM-X PASCAL User’s Manual »37e

provided by the input file at all, GETLINEMNR will return ‘ewees’
econstant)y,

Examples

PROGRAM LINENUMBERS}
VAR CH1 CHARj;
LINE.NUMBER: PACKED ARRAY[1,,5) OF CHAR;
PAGE.NUMBER: INTEGER}
XX
PAGE.NUMBER t= 1}
GETLINENR(LINE,NUMBER)}

IF EOLN
THEN

Loop

GETLN(INPUT)
~ GETLINENR(LINENUMBER)

EXIT IF EOF OR (LINENUMBER <> * )

PAGE.NUMBER §= PAGE,NUMBER + |

ENDj

eoe

5¢7¢15, PUTLN and PAGE

LA A L A A A I L2 X1 1 X1 T}

The proceduyre PUTLN( <file variable> )
writes a Carrjage=Return/LinesFeed to the output £ile,
The procedyre PAGE (( <flle variable> )]}

writes a (Carriage-Return/Formefeed to the output file, The file
variable myst be of type TEXT, If the parameter 1s defaulted, OUTPUT
is assumed,

5,7.16, EOF and EQLN

The function EOF ([( «<file variable> )]

returns the value TRUE {f the user tries to read beyond the physical
end of a file, otherwise FALSE {s returned, The contents of
<file variable>” |is undefined if EOF is TRUE, INPUT is assumed {f
the parameter {s defaylted,

If a LineeFeed has been encountered in the input £ile, a blank {s
assigned to <file variable>® and the funetion EOLN (¢ <tile
variable> )] returns TRUE otherwise pALSE is returned, INPUT s
assumed if no arqument s provided, If the user doesS not care about
lines, linenumbers and pagemarks in his file, he does not have to
use GETLN or READLN to get the next line, GET or READ invoke GETLN
it EOLN is TRUE, EOLN applies to TEXTetlles only,
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5,8, Procedures and Functions as parameters

(This feature was {implemented {in accordance ¢to G.V.D, KRAATS,
Technische Hogeschool Twente)

In DECSYstemel10«PASCAL it {s necessary to declare the formal
parameters of a formal procedure or function, AN example may
illustrate thigs

PROGRAM INTEGRATION)

FUNCTION INTEGRATE ( FUNCTION F ¢ REAL ) t REALs
LOWBOUND,
HIGHBOUND,
DELTA.X & REAL ) § REALj

VAR X,SUM t REALY

BEGIN (#INTEGRATE«)
(# ASSUME 3§ LOWBOUND < HIGHROUND AND DELTA.X > 0 #)
SUM 1= 03
X 1= LOWBOUND;
WHILE X < HIGHBOUND DO
BEGIN
SUM = SUM + F(X) # DELTALX;
X t2 X ¢ DELTALX '
END) =
INTEGRATE 3= SUM '
END (#INTEGRATE#);

FUNCTION SINUS (ARGUMENT g REAL) § REALj

BEGIN (#SINUS#)
SINUS 3= SIN(ARGUMENT)
END (#SINUS#);

BEGIN (#INTEGRATION#®)
WRITELN( INTEGRATE(SINUS, 0, 3,14, 0,01) ¢ 6 & 3)
END (#INTEGRATIQON®),

Note thatj

a) at the declaration of "F" no {dentifier is required for the formal
parameter of "F", only the type(s) of the argument(s) of formal
proCedures and ftunctions must be Specified,

b) at a call no actual parameters must be specified for procedures
and functions which serve as procedure/function parameters,
(Obviously, a function which appears at the position of a valye
parameter must have parameters ,)

The declaration of "formal formal parameters" i{s necessary for the
compller to check the actyal proceduree and fynctiones parameters with

respect to their parameters and types, This avoids a considerable‘%

overhead ot parameters and typeechecking at runtime of a
PASCALeprogram,
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The syntax 0f DECSysteme10e«PASCAL 1s extended as follows!

<procedure heading> $ts
PROCEDURE <identifier> (<formal parameterlist>]
<function heading> §:=

FUNCTION <jdentitier> [«<formal parameterlist>]
<type identifier>

<formal parameterlist> 13
( <formal parametersection> [ ) <£orma1 parametersection> 1#)
<formal parametersection> 12

[VAR] <identifierlist> ; <type 1dent1£ier> |

PROCEDURE <identifierlist> (<formal formal parameterlist>] |

FUNCTION <identifierlist> [<formal formal parameterlist>) :
<type identiftier>

<identifierlist> $1=
<identiftier> [ , <identi{fier> 1#
<formal formal parameteriist> §s=

( <formal formal parametersection> )
[ 1+ <tormal formal parametersection> ]« )
<tormal formal parametersection> 3i1=
[VAR 31 <type ldentifier> |
PROCEDURE [<forma)l formal parameterlist>] |
FUNCTION ([<formal formal parameterlist>] t <type identifier>»

Important Notes?

LA 2 A A 4 L A A 2 2 X1 2 1J '}

a) External procedures and functions which are not written in PASCAL
must not be used as actual parameters to formal procedures or

functions since they obey different parameterconventions,

b) Standardeprocedures and efunctions are not allowed as actual
parameters to formal procedure and function parameters because

most of them either
#) have parameterlists of variable length (e,g, WRITE) or
#) have parameters of varying types (e,g, PUTJ or

#) are |implemented ag FORTRANe= or MACRnlo-subroutlnes (e g, SIN)

or

#) generate ineline code that cannot be passed as an actual

parameter(e,g, PRED),

In these cagses one may declare a pASCALeprocedure which only calls

the appropriate standard or external (nonePASCAL) procedure (as
the example apove),

in
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External

DECSysteme10 PASCAL provides a facjylity to access externa;
procedures and functions that exist outside the user program and
have been separately compiled, This enables the PASCAL pregrammer
to access program libraries,

6,1, Declaration of External Procedures or Functions

A A A A A d A A LA LI I Il L LTI P YITT IS YY Y Y YTy Yy

The declaration of such a procedure or function consists of a
heading followed by the word FEXTERN or  FORTRAN, Thus the
procedure/sfynction declaration is extended to the followings

<proc,/tunc, decCl,> 11= <proc,/func, heading>;
<proc,/func, block>;
<proc,/func, block> 31 <bloek> or
EXTERN or
FORTRAN

6,2, How to Compile External Programs

(A AA A A X LI I IR IZI 2l Y YTT R Y LYY 2 X Y )

External programs must be compiled with the EXTERNeoption, The
statement part of an external program (usually referred to as "main
program®) should only consist of

BEGIN END
because it capnot be executed {f the program is compiled with the
EXTERNeOpPtion, Examplej

PROGRAM MAINj
VAR Ry REALj
LN }
FUNCTION SINUSC Xi REAL )¢ REAL; EXTERN;
BEGIN (# MAIN #)

]
WRITE( TTY, SINUSC R ) )}

(#SE+#)
PROGRAM FUNCTIONS, SINUS, COSINUS,,,

LB}
FUNCTION SINUSC ARG: REAL )i REAL;

BEGIN (% SINUS #)

| 8
END}

[ LN ]

BEGIN (# FUNCTIONS #)

END,
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It is also possible to call externa)} FORTRAN subroutines, If the
FORTRAN l/0=routines are needed, the calling PASCAL main program
@N“ must be compiled with the FORTIDwoption,

Exampleg
The program

PROGRAM MAINj
[ AR ]
PROCEDURE FORPRQO( .4+ )$ FORTRANS

END,
myust be compiled like

compile main( fortio/runcoresi1o )/1l4st
sCompile forpro,for/list
load main,forpro/map

Notice that the FORTRAN I/0Oeroutines require at least 6K of the
highesegment core,

Inside external PASCAL programs the standard file variables INPUT,
OUTPUT and TTY are also preedeclared, They access the same files as
they do in the PASCAL main program,

A list of program parameters {s ignored for external programs but

™ on principle it s allowed to declare file variables in such

programs, In this case the program must be compiled with the

FILEeOption to guarantee a unique assignation of "data channels" to

the files, If there are e,g, 3 tiles =except standard filese already

declared in the calling majn program, the FILEwoption has to be
specified as

/FILEt4

The valye of the FILEwoption =default {e must not be greater than
12,

6,3, How to Create a Program Library

A program library containing the RELefiles of external PASCAL
programs.  can be easily created just by providing a file containing
the source code of all these programs to the compiler, The PASCAL
compller accepts a proqram library for compilation,

<program library> ti=a <program> [<programd>l#»
<program> 1313 <program heading> <bloeck> ,

& Other modules like FORTRAN subroutines or MACROe10 routines (such

‘ routines must correspond in their calling sequence either to the
conventions for a PASCAL procedure or function or to those for a
FORTRAN subroutine) can be added to the library with the
FUDGE2eprogram (8],
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Each of the programs must start on a Separate line pecause a
READLN is performed by the compiler when the program end has been
encountered,

The Ewoption cannot be reset inside a program library,
gxamplet
Let PROGLB,PAS contain

(#SE+%)
PROGRAM P1, Eii, E12)

ee s
BEGIN (# Pi %)

[ BN}
END (% P1 #) ,
PROGRAM P2, E21, E22)

BEGIN (# P2 #)
e
END (% P2 #) ,
The program libpary {s created with

scompile proglpb( extern )/1ist
PASCALs PROGLB [Piy El1l, E12]

[ B & ]
PASCAL1 PROGLB (P21 E21, E22) ™

The Jlibrary can be examined and moditied with the
FUDGE2eprogram

T fudge2
sttyisproglb,rel/ss
Pt Ell E12

P2 E21 E22

»*C

Now programs can be loaded in "library search mode® )like

compile f£ilnam/list
10ad filnam,/search proglb/map
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7. The PASCAL DEBUGesystem (10)
W‘ 1+ i3+ 2+t i3 13 ittt -ttt f 3t F R f Lt
The PASCAL DEBUGesystem {5 only accessible to programs which have
been compiled with the DEBUGeoption, The system can be used to set
breakpoints at specified linenumbers, When a breakpoint |{s
encountered, program execution is suspended and variables (using
normal PASCAL notation) may be examined and new values may be
assigned to thenm, Also additional bpreakpoints may be Set or
breakpoints may be cleared, It is helpful to have a listing of the
program available as the system is linenumber oriented, The program
should be saved with v having a value of at least u + v + 15 (see

Section 1,3,),

7,1, Commands

The commands described here can be used when the system enters a
breakpoint when the program {s executed it wiid responds with an
asterisk if input from TTY i3 required, After a Carriagewreturn has
been typed, the initial breakpoint (set by the system) will be
entered with the message

SDEBUGs <program name>
]

Additional breakpoints are set by .

STOP <line> [, v~ L

where <line> (s of the fornm 11nenu,b€f/paqenumber or just linenumber
which {s equivalent to 11nenumber€% » €,3,8 120/3 @ , A maximym of

20 breakpoints may be set_ simultaneously,

The breakpoint (s c¢cleared by

STOP NOT <line>
The breaxpoints set may be )isted by

STOP LIST

Variables may be examined by the command

<varjiable> =
<varjiabje> may be any varjabje as ajjowed by the PASCAL definition,
In particular it may be just a component of a structured variable or
the whole structure i{tselt, The bhuffervariable FILNAM™ connected
with the ¢€file {dentitier FILNAM as well as the file identifier

- itself can be accessed, If the file identifier is examined, the
contents of the "file control block" are given,
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The command (12}

STACKDUMP | ﬁm%
will generate a TEXT=file with a sources=level dump of the current
stack conteng, If the DEBUGeoption has been gwitched off locally {n
the program text, the error message "There iS no information about
this part of the program"” may be output, Similarly , the command

HEAPDUMP
will generate a TEXTe=file with a sourceslevel dump of the current
heap content, If the DEBUGeoption hag been gwitched off locally, the
error messages "can’t copntinue the heap dump®" or "type of referenced
variable not known" might appear, After STACKDUMP or HEAPDUMP the
pebugesystem outputs the message

$LOOK FOR DUMP ON FILE XXXXXX,PMD
where XXXXXX is some fantasy name,
A new value may be assigned to a variable by

<variable> 1= <variable or constant>
The assignment follows the usual type rules of PASCAL,

The cuyrrently active call sequence o¢ procedyres and fynctions 1‘%)
obtained by

TRACE
The names of the procedyres and functions together with line numbers
of their activation are printed {in reverse order ot their
activation,
Program execution is continued by the command
END

The oprogram will run until another breakpoint is encountered, The
breakpoint is annoynced by

$STOP AT <line>»
]
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7.2, Program Interrupts

If a program =compiled with the DEBUGeoptione is {interrypted by
any runstime error (refer to 8,4,) or by

*c™C

the DEBUGesystem s usually automatically entered or =if note it s
possible to (ree) enter the DEBUGwsystem with the monitor command
DDT, The DEBUGw=SyStem outputs the mesSage

$STOP BY RUNTIME ERRQR IN <progqram name>
$STOP IN Kline>gcline>
$

or

$STOP BY DDT COMMAND IN <program named>
$STOP IN <line>i<line>
$

1f the program {s running in #batch meoden, the DEBUGesystem {s
auvtomatically entered and a posteMortem dump is generated,

7.3, How to Debyg External Prodranms

If the main program and/or several external programs have been
compiled with the DEBUGsoOption, it {is the loading sequence ethe
sequence in which the programs are specified 4in the LOADecommand=
that i{ndicates which program {s to pe debUgged, ONLY the ¢first
program in the loading seguence may bhe debugged provided {t has been
compiled with the DEBUG.option,

Example

+LOAD MAIN, Pi, P2 MAIN can be debugged
+LOAD P1, MAIN, P2 now Py can be debugged
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o Table
SS=2=sa=

8.1, Operations

8,1,1, Ssummary

Operator Operation Type of Operand(s) Result Type
svesessenedrithnetiCeccrccsnsrsrnanvsnrcansnsrenscevcnsrscnsnansverasoan
+ (Ynary) identity INTEGER or REAL same as
operand
= (unary) sign inversion
+ addition INTEGER or
REAL
. subtraction
» multiplication
/ REAL division REAL
DIV INTEGER div, INTEGER INTEGER
MOD moduylus INTEGER

newensenwelelationadlvesevesnecswesnacnornspssvnnvensascvonconpavenseaw

= equality any scalar, string, BOOLEAN
SET or pointer

<> inequality /QK
< lessethan any scalar or string
> greaterwthan
<= legsw=egqual, any scalar, string,

set inclusion or SET
= greatersequal,

set inclusion
IN set membership 1st op, scalar,

2nd op, its SET type

OOO--OO---L091cal..-o-------.ov-n------.-q.---.-...-9.-----..-.-0--10

NOT negation BOOLEAN BOOLEAN
OR disjunction
AND conjunction

'.-...--Q.SET.'Q‘..QQQ.'--l.-n.--!9-'...-.-.---.n.--.-----.---'-Q.-'.

+ set union SET same type
- set difference

» set i{ntersection

--;-----.-Ass1gnmento-----------q.---...-.-..---..------..-.---a-...-

1= assignment any compatible types owe ‘
except file types ‘m3

If both INTEGER and REAL values appear in expressions, the result
type is always REAL,
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8,1,2, Precedence

‘ Arithmetic Logical SET

LA AL A A A Ll DL LAY I XY I III T I Y Y Y YIRS Y Y YRR Y Y ¥ ]

ist ¢+ (unary) NOT
’ e (unary)

(A A Al A I A T A XA X I 1T I LI XTI I XTI Y P I T I I T YT Y I YT YT YT XYY Y Y X X

2nd MOD, DIV, AND L
*, /

...Q‘....."-O...-....Q-...--.....-.'-.-'-.-..-.’--.'..'
rd +) = OR *, =
LA L Ll A A LA X2 21 T T I I LI 1 I Y Y I P T Y Y Y Y P YT Y TP Y ST LEL]

4th 3y € <7, =y €p <=, <=, >=, IN
<,">' >= <>' >. >z

LA AL L L LI A J L IAl XYY I I XL T I 1 Y rY I r YT Y Y Yy Y IrY LIy}

8.2. Reserved Words

cwnsovarennssnannne
IF, DO, OF, TO, IN, OR,
END, FOR, VAR, DIV, MOD, SET, AND, NOT,
THEN, ELSE, WITH, GOTO, LOOP, CASE, TYPE, FILE, EXIT,
BEGIN, UNTIL, WHILE, ARRAY, CONST, LABEL,
EXTERN, RECORD, DOWNTO, PACKED, OTHERS, REPEAT,
FORTRAN, FORWARD, PROGRAM,
FUNCTION,
PROCEDURE, SEGMENTED,
INITPROCEDURE
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8,3, Standard Procedures and Funetions

8,3,1, Procedures

LA L LA LA L1 2 2 2 X1 2 7 7 ]

Procedures marked with (#) are also defined

48w .

F@%

in PASCAL 6000e3,4,

those marked with (##) only in DECSYysteme10 PASCAL, The marked
procedures and fynctions are not part of STANDARD PASCAL,

Input/outputs

RESET, REWRITE, GET, PUT, PAGE, READ, READLN, WRITE, WRITELN,
MESSAGE (#), GETLN (##), PUTLN (##), GETLINENR (##),
BREAK (##)

Execution Control:
HALT (#), CALL (#»)

Allocation of Dynamic Storage;
NEW, DISPOSE (=*)

Communjication with the Enviromentg
DATE (%), TIME (#), GETFILENAME (#%), GETSTATUS (#%),
GETOPTION (##%)

8,3,2, Functions

L L L A L1 133 3 XXX X}

Function

Type of Argument(s)

ﬁ%

Result Type

.-..-.."OSTANDARD PASC“L.Q-'-.--‘Q.Q-...-...-..'...C..-C.Q.....Q".Q

ARCTAN
cos
EXP

LN

SIN
SQRT

ABS
SQR

ROUND
TRUNC

opD

EQF
EQLN

PRED
succ

CHR
ORD

INTEGER or REAL

INTEGER

any file
TEXT

any scalar except REAL

INTEGER
any Sscalar or pointer

REAL

INTEGER or REAL
INTEGER
INTEGER
BOOLEAN

arqument type ‘%%

CHAR
INTEGER
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Function Type of Arqument(s) Result Type

evceseeeewPASCAL 6000e) fuccnsnavenconnpvacssonannsonsvnoveracssneree

CARD any SET INTEGER
CLOCK onw
EXPO REAL

evsvsenseeDECSYStemel (0 PASCALroancsccecncsconnornnunseacsunnarvacnsasne

ARCCOS INTEGER or REAL REAL

ARCSIN '

cosb

COSH

LOG

RANDOM 0e0sslel

SIND REAL

SINH

TANH

REALTIME vasm INTEGER
OPTION ALFA BOOLEAN

FIRST any scalar except REAL argument type
LAST

LOWERBOUND array array index type
UPPERBOUND

MIN any scalar except BODLEAN scalar type
MAX

If both INTEGER and REAL values appear in the argument list for
MIN or MAX, the result type is REAL,
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8,4, Runetime Error Messages

...---.......---...-....----
The runetime error messages of the PASCAL runetime support have
the general format

%? <message text> AT USER PC <octal address>

The tollowing is a 1list of all runetime messages that might be
outPut dyring execytion of a PASCAL program,

Address Cheeks

POINTER OUT OF BOUNDS; CANNOT RETAIN VARIABLE
HEAP OVERRUNS STACKj; RETRY WITH MORE CORE

NOT ENOUGH CORE TO READ TEMPCOREeFILE <file pape>
STACK OVERRUNS HEAP$ RETRY WITH MORE CORE

CORE REQUIREMENT GREATER THAN "CORMAx"

ARRAY INDEX OUT OF BOUNDS

DEBUGesystems

PROGRAMS COMPILED WITH THE DEBUGeOPTION MUST NOT BE SHARABLE:
RETRY WITH ,SAVE INSTEAD OF ,SSAVE

ILLEGAL MEMORY REFERENCE

TIME LIMIT EXCEEDED

DEBUGeSYSTEM ERRORt <error number> -

Input/Outputt

INPUT ERRORS INVALID SCALAR SPECIFICATION ###% <SCalar> ###
INPUT ERROR3 SCALAR UNDEFINED OR OUT OF RANGE
#%% <s5calar> ##¥
INPUT ERRORS INVALID SET SPECIFICATIONM
INPUT ERROR3 SET ELEMENT SPECIFIED TWICE ###% <sCalar> ##»
NO ACCESS TO OR NO DISK SPACE FOR FILE <file name)j
ERROR IN REWRITE
REWRITE FOR FILE «<file pame> REQUIRED
INPUT ERROR?! ATTEMPT TO READ BEYOND EOF OF <file named>
INPUT ERROR3 RESET REQUIRED FOR <tile name>
INPUT DATA ERROR IN FILE <file name>
SCALAR OUT OF RANGE IN FILE <file name>
OUTPUT ERRORt DISK SPACE. EXHAUSTED FOR FILE <file name>

Arithmetic Operationss
ARITHMETIC OVERFLOW OR ZERODIVIDE
SCALAR OUT OF RANGE
MORE THAN 72 SET ELEMENTS

Program Parameters!

NO ACCESS TO <file name> OR NOT FOUNDs REENTER ™
SYNTAX ERROR: REENTER

Program Execution

CANNOT RUN <file name>
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8,8, ASCII Tab)e

LA L L L A L 4 L L LA X2 1 1]

ﬁﬁh The PASCAL character set (the ¢type CHAR) is encircled 4in the
following table,

0 i 2 3 4 5 6 7

00 NyL SOH STX ETX EOT ENQ ACK BEL

01 BS HT LF VT FF CR SO SI

02 DOLE DC1 DC2 DC3 DC4 NAK SYN ETB

03 CAN EM SUB ESC FS GS RS US
LA A LA A T I XA d LTI I YT XY T YT YT YEY X X X ¥ )
04 SP " $ &
0S
06
07
10
i
12
13

14
15
16
17

i R R NN )
ICEZ TNV Qe

]

:
SCArdE O D O e
R L R R NN R

N LUT I NUVGTenN &

]
]
4

AN KOG N ROD= W4+ B

— Al S HA O AR
]
]
]

4
e
L)
<I e

S3I3 DR = TTUUE N

UE2E0Qi§ ZE0QWw~IN o

m
o

KT T 068 XOVZLIDOBOM™
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9, Miscellaneous

9,1, Implementation Restrictions

....ﬂ.-‘.-.-..--.--'....--9-'-.'
(a) A maximum of 12 files may be declared by the user,

.{b) Arra¥ys of files and records with files asS components are not
implemented,

(c) Segmented files are not implemented,

(d) call of external COBOL or ALGOL procedures or functions are not
implemented,

(e) A SET may contain a maximum o0f 72 elements of scalar or
subrange types eexcept REALw, Thus, SETs of ASCII or INTEGER
are not possible, Only subranges consisting of not more than 72
values are allowed (e,q, CHAR), The f£following 'rules are
valid for these subrangestg

Range Type Restriction

ASCII or ORD(FIRST(<subrange>»)) >= 40B and
CHAR ORD(LAST(<subrange>)) <= 1478 Am5
other ORD(FIRST(<subrange>)) >z 0 and

DRO(LAST(<subranpge>)) <= 71

(£) A range of SETeelements in a set must be given using constant
bounds only (no expression as bound {is allowed),

(q9) wNo explicit runtime check tor NIL as pointervalue is performed
vet,

9,2, Known Bugs

(a) Comparison of entire variables of type PACKED RECORD or PACKED
ARRRAY maY cause errors if these Variables are used Wwith a
variant part,

(b) Alphabetical ordering of PACKED ARRAY (1,,n) OF CHAR may result
in a different ordering from that obtained with the same
Character sequences represented simply as ARRAY {1,,n) OF CHAR,
(This 1Is due to the fact that the most significant bit of the
first character in a word represents the sign bit during tne-
arithmetic wordecompare used for PACKED ARRAY"s whereas it has
no such influence for ARRAY [1,,n] OF CHAR which are compared
character by character),
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9,3, Utility Programs

€MN CROSS is a proqram which formats a PASCAL program, produces a
crossereference 1list of {identifiers, indicates the nesting of
statements and reports the static nesting of procedures, The progranm
can be executed once by previding the CREFeoption in the
COMPILEecommand,

+«COMPILE FILNAM/CREF

The program then will <¢reate the newly formatted source file on
FILNAM,NEW and the crossereference list on FILNAM,CRL,

Another way is to execute CROSS directly with
«R CROSS [<core assignment>)

Now, like PASCAL does {f executed directly, the program asks for the
names of the following filess

OLDSOURCE = f{lnam,pas old source code
NEWSOURCE = filnam,new formatted source code
CROSSLIST = filnam,crl crossereference list
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