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* Pescal News is the official but informal publication of the User's Group.

POLICY: PASCAL NEWS

* Pascal News contains all we (the editors) know about Pascal; we use it ss
the vehicle to answer all inquiries because our physicel energy and
resources for answering individual requests are finite. As PUG grows, we
unfortunately succumb to the reality of:

1. Having to insist that people who need to know “about Pascal® join PUG
and read Pascal News - that is why we spend time to produce it!

2. Refusing to return phone calls or answer letters full of qulations - we

will pass the questions on to the reedership of Pascal . Please
undéerstand what the collective effect of individual “Inquiries st the

"concentrators” (our phones and mailboxes). We are trying honestly to say:
"We cannot promise more that we can do."

* Pascal News is produced 3 or 4 times during a year; usually in March, June,
§3ptember, and December.

ALL . THE NEWS THAT'S FIT, WE PRINT. Please send material (brevity is @
virtue) for Pescel News single-spaced and camera-ready (use dark ribbon and
18.5 cm lines

»

* Remember: ALL LETTERS TO US WILL BE PRINTED UNLESS THEY CONTAIN A REQUEST
T0 THE CONTRARY.

* Pagscal News is divided into flexible gectlons:
POLICY - explains the way we do things (ALL-PURPOSE COUPON, etc.)

EDITOR'S CONTRIBUTION - passes along the opinion and point of view of the
editor together with changes in the mechanics of PUG operation, etc.

HERE AND THERE WITH PASCAL - presents news from people, conference
announcements and reports, new books and articles (including reviaws),
notices of Pascael in the news, history, membership rosters, etc. . .

o

APPLICATIONS - presents and documents source programe written’ in PIICll
for various algorithms, and software tools for a Pascal environment; news
of significant applications programs. Also critiques regarding
progrem/algorithm certification, performence, stenderds conformance,
style, output convenience, and general design.

ARTICLES - contains formal, submitted contributions (such as Psecal
philasophy, use of Pascal as a teaching tool, use of Pascal st different
compuyter installations, how to promote Pascal, etc.). )

OPEN FORUM FOR MEMBERS - contains short, informal correspondence among
members which is of interest to the readership of Pascal News.

IMPLEMENTATION NOTES - reports news of Pascel implementations: contacts
for maintainers, implementors, distributors, and documentors of  various
implementations as well as where to send bug reports. Qualitative and
quentitative descriptions and comparisons of various implementations are
publicized. Sections contain information about Porteble Pescale, Pascal
Variants, Ffeature-Implementation Notes, and Machine-Dependent
Implementations.
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—————— ALL-PURPOSE COUPON - - - - - - (15-Dec-81)

Pascal Users Group
P.O. Box 4406
Allentown, Pa. 18104-4406 USA

*ANoter*

We will not accept purchase orders.

Make checks payable to: "Pascal Users Group", drawn on a U.S. bank in
U.S. dollars.

Note the discounts below, for multi-year subscription and renewal.

The U. S. Postal Service does not forward Pascal News.

USA UK Europe Aust.

[ 11 year $10. #6. DM20. ASS8.
Enter me as a new member for:

[ 1 2 years $18. #10. DM45. AS$15.
Renew my subscription for:

{1 3 years $25, #15. DM50. AS$20.

1 !
Send Back Issue(s) ! ]

My new address/phone is listed below

Enclosed please find a contribution, idea, article or opinion which is
submitted for publication in the Pascal News.

Comments:

! ENCLOSED PLEASE FIND:

H .
! CHECK no.

!

b e b

NAME

ADDRESS

PHONE

COMPUTER .

DATE
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JOINING PASCAL USERS GROUP?

Membership is open to anyone: Particularly the Pascal user, teacher,
naintainer, implementor, distributor, or just plain fan,

Please enclose the proper prepayment (check payable to "Pascal User's
Sroup®); we will not bill you.

Please do not send us purchase orders; we cannot endure the paper work!

Wwhen you join PUG any time within a year: January 1 to December 31, you will
receive all issues of Pascal News for that year.

We produce Pascal News as a means toward the end of promoting Pascal and , Pascal Hews #22 & 23 Sertember 1881 Tndex
communicating news of events surrounding Pascal to persons interested in ’
pascal, We are simply interested in the news ourselves and prefer to share
it through pascal News. We desire to minimize paperwork, because we have 0 POI TCY, COUPONS, TNDEX, FTC.
other work to do.
R FDITORS CONTRIBUTION
American Region (North and South America) Join through PUG(USA).
European Region (Europe, North Africa, Western Asia): Join through PUG(EUR) . 3 HERF AND THFRE WITH Pascal
Pascal Users Group, c/o Grado Computer Systems & Software, '

Weissenburgerstrasse 25, D-8000, Munchen 80, Germany, 3 Summary of Jmplementations . Marshal)

for PN 18..18
United Kingdom Redion : join through PUG(UK) : Pascal Users Group, c/o
Shetlandtel, Walls, Shetland, ZE2 9PF, United Kingdom.

4 APPI TCATINNS
Australasian Region (Australia, East Asia - incl.India & Japan): PUG(AUS).
Pascal Users Group, c/o Arthur Sale, Department of Information Science, - . . T b
University of ‘Tasmania, Box 252C GPO, Hobart, Tasmania 700}, Australia. 4 The FMI Comeiler (code) A. Tanenbaum
Enternational telephone: 61-02-202374 38 Ort.ions —— Control ftatement 6. l.eonard

Oeption Settins

RENEWING? 39 Treeprrint —— Prints Trees Freed & Carosso
on A Character Printer
Please renew early (before November) and please write us a line or two to R
tell us what you are doing with Pascal, and tell us what you think of PUG and 44 fomeress & Recall -- Text T. Slone
rascal News. Renewing for more than one year saves us time. compression usina Huffman codes

ORDERING BACK ISSUES OR EXTRA ISBUES?

. 50 ARTICI ES

Our unusual policy of automatically sending all issues of Pascal News to

anyone who joins within a year means that we eliminate many requests for ' %0 “The Performance of three CP/M hased Johnson &
backissues ahead of time, and we don't have to reprint important information Trane)ators® Sidebottom
in every issue-—especially about Pascal implementations!

%4 *A Geoararher Teaches Pascal -- Jo. Pitzl

Issues 1 .. 8 (January, 1974 - May 1977) are out of print. Peflectione on vhe Exeerience”

Issues 9 .. 12, 13 .. 16, & 17 .. 20 are available from PUG(USA) all for " . F J. Yavner
$15.00 a set, and from PUG(AUS) all for $A15.00 a set. 36 A Eyvenuien That Solves Four

Extra single copies of new issues (current academic year) are: §$5.00 each -

PUG (USA) and SA5.00 each - PUG(AUS). 61 OPEN FORUM FOR MEMBERS

SENDING MATERIAL PFOR PUBLICATION?

Your experiences with Ppascal (teaching and otherwise), ideas, letters, 68 IMPLEMENTATION NOTES

opinions, notices, news, articles, conference announcements, reports,
implementation Iinformation, applications, etc. are welconme. Please send

material single—spaced and in camera-ready (use a dark ribbon and lines 18.5 ; a1 ONE PURPOSE COUPON., POLICY

cm. wide) form.
All letters will be printed unless they contain a request to the contrary.




APPLICATION FOR LICENSE TO USE VALIDATION SUITE FOR PASCAL

Name and address of reqestor:
(Company name if req is a company):

Phone Number :
Name and addr ess to which information should
be afidressed (write ‘‘as above’’ if the same)

Signature of r :
Date:

4

In making this application, which should be signed by a responsible person in the case of a company, the re-
questor agrees that:
a) The Validation Suite is recognized as being the copyrighted, proprietary property
of R. A. Freak and A. H. J. Sale, and
b) The requestor will not distribute or otherwise make available machine-readable
copies of the Validation Suite, modified or unmodified, to any third party
without written permission of the copyright holders.

In return, the copyright holders grant full permission to use the programs and documentation contained in the
Validation Suite for the purpose of compiler validation, acceptance tests, benchmarking, preparation of com-
parative reports and similar purposes, and to make available the listings of the results of compilation and ex-
ecution of the programs to third parties in the course of the above activities. In such documents, reference
shall be made to the original copyright notice and its source.

Distribution Charge: $50.00

Make checks payable to ANPA/RI in US doilars drawn on a US bank. Mail Request to:
Remittance must accompany application. ANPA/RI
Source Code Delivery Medium Specification; Eagm?,;’:”xw
( ) 800 bpi, 9-track, NRZI, odd parity, 600’ magnetic tape USA
() 1600 bpi, 9-track, PE, odd parity, 600’ magnetic tape Attn: R. J. Cichelli
( ) ANSI-STANDARD
a) Select Character Code Set:
( ) ASCH ( ) EBCDIC
b) Each logical record is an 80 character card image. Select block size in logical records per block.
() 40 () 2 () 10

() Special DEC System Alternates:

( ) RSX-1AS PIP Format (requires ANSI MAGtape RSX SYSGEN)
( ) DOS-RSTS FLX Format

Office Use Only
Signed
Date

Richard J. Cichelli
On behalf of A.H.J. Sale and R.A.Freak

Editor's Contribution

GOOFED AGATN

Yes as all :ou loral Pensrlvanians have noticed 1n the last
15sue of PN we manamed to mess ur the z1P coae of Allentoun PA,
and of course the USPS has come down on us lilc & ton ofF bricks!
Please note that the =zip 3s 185014 nat 18170, Tt has been
oorrecved 1n the new APC, ,

THE NEW APC

Sreakins of the new APL. we have si1mplifiaed it spuwe more: and
added current prices ror the UK ana Furore. ano hsve modiricd the
reverse side oF the couron to reflect the neu Forexsn carvors.
and their current addresses.

JIHF LATEST EURQPEAN SOLUTION

Smreakina of the Furorean editors. We have tuo nheu ones! fine for
the UK, and one for the Continent. Niek Hu=mhes wi1]}) be handlina
all business vor Rritain, and Hellwut Neher will)l he an charse of
the Eurorean Remion., Please see vthe APC for their wsddrosses.

AN CALLING

Please restrict voursclf to uritten oorvesponocnce uhen dealins
with PUG. This is stryctly a scholarly funetion. None or the
editors (includina mv=elf) aets paad. N1l have a real Jjob that
pays their bills. and they owe thear arfice hours to their
emrlover. A1l PUG work 1s donated on their oun time. So rlcase
write to the aperopriate vesiona) cditor. ft lesves @ documentar>
trax1l that can be rollowed and handled As Ffast as ue can. iHonest!

COMBINED ISSUE

This 15 of course a comhined i1xsue. We a&re doinm this to catch up
and to beat the postrRl svetem and their hish rates. 1F this
ursets ENvOne We are sOrry. Wo are doinm our best.

(ON BEING THE EDIT

Anvone who is interested in heins the mew editor of PN should
Wwrite to me st the main address (APC).

STANDARDS

Good news from the standard Front! 7H85.1 wae arproved by the
international committee. More next rssue From Jim Miner the
Standards Fditor.
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PASCAL NEWS #22 & #23 SEPTEMBER, 1981

Here and There With Pascal

summary of Implementations

THIS_ ISSUE

The hishl isht of ths issue is the lons awaited (From last

: Pascal S
1ssue at least!) of Andrew Tanenbaum’s EM1 comeiler. I think ALL :;gig# Pascal I (Derived from )
it is really areat. Tell us what vou think! In the Here and BESM—6 '15:107
There section Gress Marshall has summarized the rast few ] ! Burroughs B5700 71700 cCp +9.113
issues (15 .. 19) imelementation notes. Thanx. In addition ‘ B“"g(‘)“gg' 16700/8 (MCP) £9:115
to the EM1 comriler, the Arrlications section includes an : ggg 6000 #15:108
imProved version of the subroutine “ortions“, as well as a X Cyber 70 and 170 #15:108
tree Printing routine, and a set of routines to comrress and i D:c PDP-11 #19:115% UCSD Pascal
exrand text usina Huffman codes. Good worki And finally the ; DEC PDP-11 #15:111
articles section has some fine contributions. Many mecele i DEC PDP-11 #15:112  UCSD Pascal
have asked (on the mhone ... see above) about how the various ) DEC PDP-11 #15:124
CP/m comrilers stack ur. Now We have an answer. Also thers | DEC PDP-11 (RSTS) #15:100 Pascal §
hesan ariiole of the exreriences of a novice teachina ' DEC PDP-11 (RSX-11M/IAS) #17:86
Pascal. From a seoararshy teacher no less! And Finally a ' DEC PDP-11 (RSX-11M/RT-11) #15:101  Concurrent Pascal
rrobins avticle by Jonathan Yavner concernins rroblems with ' DEC PDP-11 (Unix) #15:111
Pascal and some rrorosals for their solution. ; DEC PDP-11 (Unix) #15:100 Pascal E
' ! DEC PDP-11 (Unix) #15:103 Modula
Hore vou 1ike it. DEC PDP-15 #15:124
DEC VAX #17:89
DEC VAX (Unix) #19:115
DG Eclipse #17:106 )
DG Eclipse (AOS #15:110 RDOS,DOS)
DG Eclipse (A0S) #15:109
‘ DG Eclipse (RDOS) #15:108
; DG Nova (A0S :1:.]1.3 RDOS,DOS)
! o 16E 15: .
\@ | Pacom 230458 #15:112  yotorola 6800 #15:120
! General Electric GEC4082 £15:113  yoror e 6800 419:120
. Golem B (GOBOS) #17:104  yocorola 6800 #19:121
; HP 1000 #19:116  yotorola 6800 #7:102
| Honeywell 6000 (GCOS III) #15:113  wororols 6800 (Flex) #15:123
! Honeywell Level 6 #15:113  Movorola 68000 #19:121
: IBM 3033 #19:120 o cor 014 6809 #15:103
{ IBM 360/370 #15:114  jor0r01a 6809 (MDOSO9) #17:102
i IBM 360/370 #15:115  yord 10 and 100 (Sintran I11) #15:121
' 1BM 370 #17:106  porkgn-plmer 3220 #15:122
! 1BM 370 119:117  porgin-Fimer 7/16 #15:121
i 1M 370 - #M15:126  gep 1802 #17:103
§ IBM 370 #17:102  pey 1802 #15:122
} IBM 370/303x/43xx #19:117 Slemens 7.748 #15:124
i IBM Series 1 #19:116 Sperry-Univac V77 #15:124
! IBM Series 1 #15:114 Texas Instruments 990 #17:101
| IcL 1900 #15:116  rexag Intruments 9900 £15:124
: Intel 8080/808S% #15:119 Zilog Z~80 ‘153124
; Intel 8080/8085 #15:118 74300 7-80 #19:123
! Intel 8080/8085 N5:119 2400 7.80 £15:126
i Intel 8080/8085 #17:102  703,¢ 7-80 :17:3&
' Intel 8080/8085 $5:117 24750 780 :17:1 ‘
. Intel 8080/8085 (CP/M) , #17:105  Z4)o0 780 (CP/M) 17:1(2;‘
Intel 8080/8085 (TRS-80) #15:100  7434g z-80 (TRS-80) #15:1
Intel 8080/8085 (Northstar) #15:100 Zilog Z-80 (TRS-80) .19,.124
Iantel 8086 #15:119 737, 280 ns:ug
Intel 8086 #15:103 74104 280 01.5:119
MOS Tech 6502 (Apple) #15:107 Z1log Z8000 #15:11

Modcomp II and IV #15:120




Applications

EM1 COMPILER

#include *../Nlocal.n"
#include *../0/emt n*

{ (o) copyright 1380 by the Vrije Universiteit, Amsterdam, The Nether-
lands. Explicit perwission iz heraby granted to universities to use
or duplicate this program for educationsl or research purposes. All
other use or duplication by universities, and all use or duplica-
tion by other organizations is expressly prohibited unless written
permisaion has been obtained frow the Vrije Univeraiteit. Requests
for such permissions may be sent to

Dr. Andrew S, Tanenbsus
Wiskundig Seminarium
Vrije Universiteit
Postbox 7161

1007 NC dmsterdam

The Betherlands

Organizations wishing to modify part f this software for subsequent
sale wust explicitly epply for permission. The exact arrange-
Ments will be worked out on & case by case basis, but at a Aainimum
will require the organization to include the following notice in all
software and documentation based on our work:

This product 1is based on the Pascal systes
developed by Andrew S. Tanenbaum, Johan W. Stevanson
and Hans van Staveren of the Vrije Universiteit, Amster-

) dam, The Retherlands.

{1f next line 1a 1§
51

ncluded the compiler {s written in standard pascal)
{#detine ANDA] 11

{if next line is inciuded. then code is produced for segmented memoryl
{#define SEQNENTS "

{Author: Johan Stevenson Yersion: 3t}
{31~ : no source line numbers)

{87~ : no subramge checking}

$a- : po assertion cheeking}

#ifdef STANDARD

{83+ : test conformancy to standerd)

fendif

program pen{ input ,.eml,errors);
{ Thia Pasoal campiler produces DN oode as desoribed in
= A.3.Tanenbaus, J.W.3tevenson & H. van Staveren,
"Descriptios of & experimentsl machine srchitecture for use of
block structured languages® Informatiks ragport 5%,
A desoription of Pascal is given 1n
= K.Jensen & N.Wirth,PASCAL user manual and report,Springer-Verlag.
Sevarsl optioas may be given in the normal pascal way. Moreover,
8 positive number may de used instead of + and -. The options are:
'} insterpret assertions (e)
C~type strings allowed (-)

H type lomg asy be uaed {-)

ize 4
p-option. Floating point aumbers in EM-1 aurrestly have s .
tut this might chasge in the future to 8. The default can be
averwritten by tbe f-option. The routines involved with align-
mant sre ‘even', ‘sddress’ and 'srraysize’.

}

bool size * dytesize;
charsize L
intsize
buffsize
mazsetaize = 2096;

{15 div bytebital

{maximal indices}

1dmax A
fomax =
max s 72
ress 723
imax = 105
{opt values}
oft
on .

sichal = faloe;
local s troe;
(et bounds} N
niasetint = 0;
ampetint  » 15 (detaurt}
{ocestasts descriving the compeot i1 ocode}
RagICLOM .17
MAGECEION = 0;
meserror = 93
mesoptolf 1
mesvirtusl » 2
meareg [ H
waslino . &
masfloats =5
{ASCII adaractars)
tab .9
»ewline Y
dorvad a
formfeed .
carret .
miscellmeous}
¢ —: E} {maxtmal segnent mumber}
saxcharord ® {maximal ordinal ousber of ohers)
nexarge = {mexima) indez in srgv)
rdis ) {mmber of reserved words}
Spaces - "
-pylom * %
1
t

£ stze of reels in words (2)
H controls the number of bits in integer sets (16)
H insert code to keep track of source lines (o)

CH optimize (+)

[H stze of pointers in words (1)

r: check subranges (+)

LH accept only standard pescsl prograss (-}

t: trace procedure entry and exit (-

u: treat '_' as letter (-)

}
{ }
#ifdef STANDARD

label 9999;

fendit

const

{powera of twol
t7 = 128
t8a = 255;
] = 256;
1313 * 16384;
ti5al = 32767;

{EM-1 sizes}
bytebits x8;
wordbits . 165
wba1 = 15; {wordbits-1}
ainint = -t15m1;
maxint = t15m1;
mayintstring = '0000032767°;
waxlongstring = '21RTARIGAT';
bytesize 13
wordsize *2;
»ddralze = wordsize;
poumsize = wordsize;
shortsize = wordsize;
longaize =8

#ifdef SFLOAT
flostaize = N

femadsif-

fifndef SFLOAT
flostsize = 8;

end {f

{Pascal sizes. for ptrsize, realsize and fhaize see hesdisopts}

{ EX-1 requires that objects greater than s single byte start st a
word boundary, 80 their sddress is even. Normally, s full word
is alsc allocated for objects of a single byte. This estra byte
is really sllocsted to the object, not only skipped by sligment,
i.e. 1f the value falss i3 sssignmd to @ boolean varisble then
both bytes are cleared. For slugle byte objects in packed arrays
or packed records, howsver, only one byte 13 allocated, even 1f
the pext byte is unused. Striags are pecked srrays. The size of
pointers is 2 by defsult, but omn be changed st runtime by the

type )
[scalar types
lylbollm {comma,semioolon,colonl,colon2, notsy,1brack,tdent,,
{ntost ,charcst ,realest ,longest ,stringest allest minsy,
plussy,lparent arTow,arraysy,recordsy, setay.filesy,
packeday ,progsy,lebel sy, constay,Lypesy,varsy,procsy,
funcay,beginsy, gotosy,ifay, whilesy,repestsy.foray,
withsy.casesy,becomes starsy,divsy,modsy,slashay,
andsy,orsy,eqsy nesy,gLay,gesy,l ]
lesy.inay,enday,elsesy,untilsy.ofsy dosy,
downtosy,toay,thensy,rorack.rparent period
) (the order is important}
(lower ,upper ,digit ,layout ,tabch,
quotech,dquotech,colonch,periodeh,lessch,
terch,lparentch,lbracech,
grastereh.tpe [different entriea}
rparentch,lbrackeh,rbrackeh ,comsach,semich,.arrowch,
lusch,minch,slash,star equal,
’ falso symbols}

chartypes

others

%
stendpfs {pread .prandln,purite puriteln pput .o
preset ,prewrite .pnew,pdispose .ppeck punpeck,
puark prelesss ppage.phalt,

{all procedures}
feof,feoln,fab .fw.ford.reh',!v:odn.hr\ne.md.
ownd »f1n, farc
freumo tr B 1! .folp.h::u Je farotes
1 - {the ordar 1s iaportast}
1ibaness ns oL 08 VN, (ioput snd output)
oFy ,GRTX,RDT ,RDC RDE DL . RLK ,

S MUTI,WRI (¥SI ,WEC ,USC ,WRS WSS WM ,
. :'Il SR :II.. WSL, VIF WK ,¥SZ VLN PG,
{en sutputfiles, order importent}

ABS MND ,SIN ,COS ,KXPX 5QF ,1OC ATH ,
{ficsting point}

ABI ABL ,BCP ,BTS ,MEVX SAV ,BST ,INT (ALY ,

ASS ,GT0 ,PaC ,UNP, DIS, ASZ, MDI, MDL
{utscellansous}

|4
struoiforms  {sosler,subrangs,.poiater power files arreys oarray,
reoords, variant tagh; {order important}
ssructflags  (speck,withfile):

tflags {refer used ,assigned soreg, samesect);
:::l‘uu‘ (types, konst .vers,field, carrbnd proc,func);
kindofpfe {menderd formal ,20tusl ,extre,forwrd) ]
uberes {nlak,rec,wrec);
sttrkinds (est fixed,pfized losded ,plonded ,indexed);
twostruots (eq.oubeq,1r,r1,11,14,1r,rl 08 notaq!

3
{order important]

\ {subrange types}

sgrang 0..meng:
1dren 1..idmar:

faraages 1. Mt -

1861 “¥39W3143S £2# 3 2Z¢  SMIN WISV
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23
226
228
229
230
231
23
233
25
23
237

23

239

280
x

283
ELl)

286
247
28
289
251
253
258
255
256
258
260
261
262
263
261
266
267
269
270
n
212
an
b1l
275
275
217
278
27
280

FE]

SEECEYRUBRYERSREERER RS REY

WIZSRAENESRERIITI FINIIEEY

Pwranges O..rlin;
bytes 0..t8a1;

{pointer types)
®r “structure;
ip=  “ideotifter;
lp=  “lab1;
bpr  “bloekinfo;
Bpe Basetnfo;

{set types)
088
etofidss
formseta
aflagoets
1flageete

et of structflag:
st of jdentflag:

{array types)
alpha zpacked array( idrange] of char;
fatypespacked seayl fursmge] of char;

{record types)
orecarecord
{error aumber}
{identifier parameter if requires}
{nuseric parsmeter 1f required}

chno :integer; {coluwn nueber}
1ino:integer; {line number}
lUnr:iateger: irelative to start of (included) file}

{idem, but bafore preprocessing}
{source file name}

Ppositionsrecord {the addr info of certsin varisblel
ad:integ, {for locals 1t is the byte offset)
1v:ioteger; ithe level of the beast}

#ifdef SEGMEWTS
ag:sgrange {only relevant for globals {lvs0) }

endif

-d;

{recards of type attr are used to renember qualities of
expression parts to delay the loading of them,
Reasons to dalay the losding of one word constants:
- bound checking
- set dullding,
Reasons to delay the loading of direct socessidle odjects:
~ efficient bandling of read/wite
= officient handling of the with statement ,

]
attraresord
.piap; {type of expression}
packbit :baolesn {true for packed elewents}
ak:attridng; {accass method}
pos:position; {sg, 1v and od}

(If aimost then the value is stored in ad)

omse Xlasa:idolass of
types )
lo’::t :(v;lu:lntqr): {for integers the value ia
ocmputed and stored in this field.
For strings asd reals an assemdler constant 1s
defined labaled '.1', '.2°, ...
This '.' mmber fs then stored in value
For reals value may be negated to indic
the opposite of the assembler constant is needed. }
{vposiposition); {position of var}
foffset:integer); {offset to begin of record}
iH {idtype points to carrey}

vars
field
carrbnd
proc,func: ndKindofpr of
tkindofpl o
(u:l:.:"dz(by:anndp( H {identification}
wextrns
h'(‘;::::};{:r‘ o (1v gives declarstion level.
sg gives instruction segment of this proc amd
ad 1s relevant for formal pf's and for
fumotions (mo conflictll),
for fusctions: ad is the result sddress.
for formal pf ad ts the address of the
desariptor }
ptno:integer;
parbaad:ip;
od

{wmique pf number}
{hesd of parameter list]}
{1¢ when hesding soanned)

lehain of Lsdels)

{label mumber given by the gregrumser)

{1abel mmber given by the compiler)}

{3erc means oaly 10eally veed,
othervise dlbso of lebel information)

labamme:intager;
1abdlbiintager

var (the most frequest used sxternsls are declared first)
{lest symdol}
{type ,n0sens method ,position, valus of expr}

1
{17 last syubdol 18 ss ideatiffer}

{1ine svaber on oode file {1,.a) }
fosuber of last glodsl umber)
lamex :integer; fweeps traek of maximum of le}
lovalintege! {owrrent static leval}

2 ond;
283 nameinfozrecord {one for esch separate name space)
288 nlink:np; {one despar
285 fname:ip; {first name: root of tree}
286 case occur iwhers of
28 blaik:(
288 rec:
289 wreo:{wa:attr) {name apace opeped by with statement}
230 w-d;
blockinforrecord {all 1afo of the current procedure}
(poiater to blockinfo of surrounding proc}
294 leiinteger; {dats’ location counter (from degin of proc) )
295 ilbno:integer; {number of last locsl label}
i (number of not yet specified forward procs}
{ftrst label: neader of chain}
298 H
300 structurezrecord
301 size: {size of structure in bytes}
302 sflag:sflagset; {flag bita}
303 case forw:structfors of
300 scalar :(scalno:integer; {mmber of range descriptor)
305 )reouv.:xp {names of constants)
307 subrange:(min max:intager; {lower and upper bound}
308 rangetype:sp; {type of bounds}
309 aubrno:integer {mumber of subr descriptor}
%
{type of pointed object}
{type of set elements)
{type of file slemants)
3n srrays,carray:
315 (seltype: (type of array elements)
inztype {type of array index}
{position of array descriptor}
319 records :(fatfld:ip: lpoints to first field)
320 )tuu:'p {points to tag 1f present}
322 varisnt :(varval:icteger; {tag value for this veriant}
{pext squilevel variant}
{polnts to tag for sub-case}
326 tag ifirst vartent of case)
{type of tag} .
329 -d;
n 1dentifiersrecord
332 idtype:sp; itype of 1dentifier}
333 Dame:slpha; {nase of identifier}
33 llink,rlink:p; {see enterid,searchid}
335 next;ip; {used to make several chains}
336 1flag:iflaget; (severa) flag bits}
ptraize:integer;
realsize:integer;
hsize:integer; (f1le beader size}
arge:integer (1ndex in argvl
lastpfuo:integer; {unique pf number counter}
oopt ;Lnteger {C-type strings allowed 1f on}
dopt :intege: {longs allowed 1if on}
1optiinteger {pumber of bits in sets with dase integer}
sopt:integer; {standard option}

(pointers pointing to standard types)
reslptr,intptr tertptr emptyset boolptr:sp:
charptr,nilptr stringptr longptr:sp;

{flegs}
g:v.ullne:boohn: {glve source line number st next statement}
including:boolean? {mo LIN's for included code}
eofexpacted :boolesn; {quit without error if true (mextch) }
main:boolesn; {complete progrmmme or a module}
intypedec:booclean; {true if nested in typedefinition}
fltused :boolean; {true if floating point imstructions sre used}

iboolean; the second dot of *,.'}

inters)

[whlp::::p.' {head of chain of forward reference pointers)
progp:iip; {program identifier}
ourrproo:ip: {ourrent proc/func ip (see cesestatement)}

{pointer to the wost recent name spece}
{gointer to nmmeinfo of last sesrcned fdeat |

(a1l 1afo to be stacked at pfdeclaration)
{all info required for error messages}
{attr for current file name}

{ssme of pasosl source file}
strouf:acrey{i..onax] of oher;
lop:arrayiboolemn) of ip:
false istandard faput, true:standerd ovtput)
rvzarray{rwenge) of slphe;
{reserved words)
frviarray{O, .idnax) of lnteger;
{indices tn rw}
! 0] of symbol;
revierrarirureg fae i For reserved worda}
opiarvay{ohar] of chartyps:
{chartype of & charscter)
iwrvayirpereatoh. .eqal) of symbol:
d ot N for single character smbols}
1mnen) of wray(t..8) of char;
arerat rh‘—n-u .:(r pescal Hvru:y roucines}
opt:array('e’..'s') of integer;
forosoptarraste’..'2'] of buolesn;
126 different options)
wadefipiarrayl idelses) of 1p;
{used in swarohid}

argviarray(0..amarge) of
rocord name:alphs; od:integer end;
(smve here the external hesding wames}
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a9
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age

613

@1:file of byte; fthe BM1 oode)

errors:file of errec; x
{the campilstion errors} 507
L )

508
procedurs gen2bytes(bibyte; 1:integer); ;‘I'Z
var bi,b2:byte; 51

Y 512
1f 14D thes 3
1f 1<ninint them begim bi:s0; b2:¢t7 ond
oloe Bagin 1:s-1-1; bl:st8nl - { mod t3; B2:st8mt - { div tA ewd 515
alae degin bi:zl mod t8; B2:xi div t§ emd; 516
write(em!,b,b1,b2)
o-ud; 518
t
Procedure gencst(1:{nteger); §z§
in
Af (1>30) and (1<sp_ncst0) then write(emi,lesp_fest0) 521
eloe genlbytes(sp_cst2,1) 523
ond; 524

25
procedure genclb(i:integer); ;zs
begla if $<t§ them write(em!,op_11b1,1} alse gen2bytes(sp 11b2,1) end; 527
procedure geallb(i:integer); 529
begia 1ino:zlinost;

1f 1<3p nilb0 them write(em,i+sp_f11b0) else gencldb(i}: 531
; 532
procedure gendlb(1:integer); :;2
Begia 1f 1<t8 then write(eml,sp dIb1,1) else gen2bytes(sp dib2,1) esd; 535
procedure gend(bibyte); z;f;
bagin wite(ew!,b); 11n0:x1fnoe? ond;
prossdurs geni(bibyte; i:integer); gg
begin geod(b); gencst(1) amd:
Proowbure gend(b:byte; d:integer); ;:;
begin gen0(d); gend1d(d) emd;
prosedurs genident(nmmetype dyte; var a:alphs); ;:z
var 1,4tinteger;
begin i:sidam; _ 08
while (al1ls! ') amd {1>1) do 1:xi-13 ag
write(em), nametype,i); ~
for 3:s1 to 1 do wite(emt,ord(s{1)) 551
¢ 552
prevedure gensp( .
var fiioteger; 25
bagia gead{op_oel); write{mi,sp g et
for 1::1 to & do write(en),ord{inolml(1])) 557
-d; - 358
preceture genpan(bibyte; fip:ip); :23
607
1f lipeall then top”.fnmse:sfip else HH
degin 619
repeat 1ipi:«lip; 620
1f 11p".name>nan thea 621
begin 1ip:slip”.llink; lleft:strue eed 622
sise : + 623
begin If 11p”.namesnsn then again:strue; [amee cooflic s
Mp:xitp”.riink; 1left;sfalse; o
H 626
t11 1{pentl; . &
i-r 1left thes 11p1-.114sk:=fip alse 1ip1-.riink:=fip 621
-d; N 529
£1p”.114nk;anil; f1p”.rlink:=sil; 10
1f sgain them errid(+02,nm); 61
-d; 632
633
prooedurs initpos(var piposition); 63
bagin p.lvizlevel; p.ad:x0; 6s
Hidat 636
P.2g:10 67
fendit
ond; 639
680
prosedurs inita{fsp:sp; fad:integer); o
with & do begin N
'1.’:=.n.;'m.:22;.m..; akiafized; pos.ad:sfad; pos.lv:islevel: ::23
#30det SEGMENTS 6y
poa.sg:w0; [ 1]
fondtt povs
oud end; o1
fumetioe nevip(kl:idelass; nialphai idtisp; matiip):ip: m
3 Ciiflegoet} 50
51
hed 2
types,carrdnd: (similar strusture) pod
wew(p.typas); R rerd
koast
bagin new(p.konst); alue:s end; 2
begia new(p,vers); rix{used .assigned): (nitpos(p™.vpos) emd; g:
field:
degis new(p,field); p°.foffest:s0 emd; a
proe.func: [sese structurs) pro
Segin new(p.proe actusl): .‘.ymu‘:-mm): . i podd
initpos(p* .pfpos)] p".pfno:sd; p".parhesd :safl; p“.hendlc:s0 b
od 660
. . R 65
P k) asasekl; P-.1dLype i eid next:ast: poi
LY rlink:asil; p-.ifl 3 newipisp oo
668
stryotfora; stiinteger):sp; b
e aflag:sflegset; M
begin #flagts(]: 3]

osse af of

var n:alpha; 1,3:integer;
beagin

1f f1p°.pfpos.1v<s) them n:zfip™.name slse
begin n:z’ '3 il d:iefip” pfno;
while 5<50 do

begin jizgei; nl)ischr(i mod 10 o ord(*0')); 1:21 div 10 end;

£en0(b); gentdent(sp pam.n)
od;

procsdure genlin;
begin giveline::false:
1f opt['1'JOOft Lhen 1f wain thew genl{op ln,e.orig)

procedurs genreg{ead,sz,nr:integer);
degin

1f sz<zwordstize then

begin genl(pa_mes mesreg); gencst(ad); gencst{nr); geanend end

t

procedure puterr(err:integer);

}

{88 you will notice, all error nubers are preceded by '«' and '0' to

ease their renumbering in case of new errornumbers.
}

begin e.erno:serr; write(errors,e);
if err>0 them begin genl(ps_mes,
L

eserror); genend end

procedure srror{err:{
begin 233 zapaces

» puterr{err) sod;

procedure errid(err:integer; var 1d:alpha);
begin e.mess:zid; e.mesiix -1; puterrlerr) end;

procedurs erriot{err:integer;

sinteger);
Dagin e.mesiici; e.mesa:zspace:

puterr(err) ead;

procedure asperr(err:integer);
begin 1f 2.a8pCOnil thea begin error(err); 2.08p:rnil end end;

procedure teststandard;
bagin if soptCOoff thes error(-(s01)) ead;

proosdure enterid(fip: 1p);

tenter 1d poioted st by fip into the name-table,
which on each declarstion level is organised as
an unbalmnced binary tree)

var nas:slpha; 11p,11p1:g)

begin nas:xfip”.n
11pietop™.fn

Left again:boolean;
sxfalse;

u:::l.; new(p,scalar); p~.scalaoix0; p°.fconst:xnil esd;
subrange:

new(p,subrange);
pointer:

begin rew(p.pointer); p”.eltype:zall end;
pover:
new(p,power);
files:

bagin newl(p,files); sflag:s{withfile] sad;
arrays,oarray: {same structure}
new(p.arrays};
records:

new(p,records);
verient:

new(p,variant);
tag:
new(p,tag)

JSorm:asf; pT.size:esz; p".aflag:=sflag; newsplep
-d;

proocedurs initt;
var ciobar;

bagia
tislize the first name spece} .
lm-:o(hop.hx-l): top”.ocour :sblek: top”.nlink:wall; top”.fname:snil;
leve)

{30} donmto

re(33):='function';
{oorresponding sywbolsi

rayl 0l:=ifay;

royl 3):xtosy;

rayl §]:sendsy;

rayl $):eversy:

ray{12]: asetsy;

ray{15]: nthensy;

ray(18): scasesy;

s t

lrly[n]:-mun ot .‘ T st
{008 {nto v to resary. s fas!

Nﬁ'u:o]:t o 'f:w(n:- 0; fruf2):x 6 fref31:a15; fre(8)ie22;
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& ervl5); a28; 1e32;
:;'; lohar ‘”::)8. frui6):«32; frvl71:233; rrut8): a3s;
for o:sohr(0) to ohr 729 -
:-# o S0 1o ,,,°“‘:=:m::::. aslc):nothery; 730 _::-mr -foonst 1ap;
' 5 120 g ogf :
578 f slel:isupper;
a' to '2' ag gaf. 732
[ esla 1 R .
s oalabr (newline) ): slayous O T3 e imeetdi '
681 aalohr (hortab) ]: «layout ; 3 ’“:."’(-':-ip. q:np;
it oalobr(formfeed) ]: aleyoue ; 735 Fyperarractiropf] of alpha;
683 (,,".,"""Wﬂt)]:.um; T3 pegin T MTAILTeof. rarctan] of 4p; >
s ol (o V1th correapondiag chartype ta ASCIT org ) 737 (nemes of stangard a
ses )1: stavoh; or ;g: Pfalores: 1~x?:::¢“'"/meu°“) 2
esl**): . fal : .
pred PMreaton; aaftye ) soioteeh 750 Palpar T Jorite ; 5
688 : m Pfolppage 12.{‘.". i PInlpget Jiztger b3
889 782 Palprerite i L e o Pfulpreset Jis'reset
690 73 Pfulpdispose ):orgiorit® |3 Pfalpnew )2 'new -
551 7:' prolpunpack N
652 1 ns Pralprelease -
693 3 1o chartype order e pfalfeor
698 cay[ Ibrackch]: slvrack; 7:7 pfaltabs ]
695 asy[ ccmmact: : 78 Pfaf ford o -
69 eaylarrouchl: %9 pinl fpred "
:;‘1 cay{minchl: ruiney; Lo pfal fodd v
. : ol :
B QSiswallinessy: Stristerl:sstaray; ™2 frivri i
B 753 pnlfagre .
T ressdure insez; Y e A i
Ty L Peaiipi kildolams; 756 ol raot ™" 21 Standard fumctsona)
708 fundefined s 77 ftypel fabs ol ftypel feoin [
705 Tor ki ety ottifler polters used by sesrchid) 758 ftypel ford Ttypel faqr =
706 .....;;::r-_u func do 759 Pypel forad PUypel fons =
107 (stangany Tik):snewtplk, apaces a1l ut1); 760 Ptypel food ftypel fauoc =
708 Iatpte  raercliters. some aize e filled 1n by handy 161 ftype! frouna H ftype( frrunc =
09 reatpor DEWAD(acel wr, intaize); eopts) 762 fiypelfoos  I:apen) ftype(fain <
no loogptr  emeaPlscaler,0); 763 Pirpelfagre  1:orcoiBri ftype{ferp Yierealper; —
;,:; charotr : ;:; (“nm(nrcu- Jisrealptr ) firpelfin Jierealper; £
v and. ’ -
ne ::x," Sx0enap(aoal e oot ey 766 for ;‘:P::-d:o/nm:xon tdestifiers)
P oiptr  :enewsp(pointer,0); 767 begin nevp . halt do
75 -:“P":'-u.p(pllkr.o): 768 ’-_n-‘,:;::‘("’i?'-lgdrd): p”.klasa:aproc;
ns tater Z:":-:f:ﬁ:’é’;,‘uu); oMptyaet”.elnet:eni); _"n;g d; oL BT pftn:ctandrd; pikeyieg; enterid(p);
17:;1 “:::.-" trpe vamas) )t PR L1l type sacharpr ; 111 ’-:.:;r::(urmn.. P
ne -w—::::’:lm" Intager ', intper at1)); Ir2 {idtype 14 ::q"::‘:‘“i P°-Klesa:efunc: p".1dtype:syypel %
720 wwtarid(ongn(n> T irealpr eal)); m D" name:epfal3); e pouing il LIPS Ut for parmeter type i’
1 e mep(types, b lcharper ail)): i} P PT-pOKiBdIastandard; Bt ikey:ng; enterigipy; |
722 Star et b g s | 2O L); ™ tdstitier) ;
Ter  lotesaes constent namee] stertprr ah))y; m eveon o mia allaw;
125 : s Pixmewip(ionst,'falsg ¢ oo . 778 SO blok): o L, T eXternaly)
72D} pranevip(kongt, o! W.q).‘nuru(,); *w(q.blek); q 000U ;xblek: g, A .
.,7:: 'Nlnr‘(.loon-z:.,; U Tboolptr i p*.ealuesel: saterid(p); ™ e 97-0ltK:2t0p; 9" name:entl; top:aq; ;
Pi=bewip(konat,'marint KA "
728 o . t fintotr a11); p*.value: Prosedure injca;
enewdp{ionat ,u; ;oL P .valusismaxint; enterid(p); ™ - ¢
Peces.charitr atl)i p* .valve: smazcharoed; » T8 pegis s
T8
(Pascal 1ibrary aoemonycs)
ki 1an{EFL ):s'_en’; lan(CLS 1:x'_cla'; ::; -:ruul.od:--l:
86 d
b 1ma(ROI 3z 175
Kiod tmn{ROL J:a'"pdl’; 8an procedure handleopts;
89 - a5 begtn -
190 n(PUTX): =" _put?; 1N(VAT Jie'_wei'; Lnd ocopt 1soptl 'a'); >
91 ia{URC J:e'Ture 1an(VSC }ix"Tuso'} "y dopt :opti '} 3
52 1an(WRB J:a'_wrd'; e toptixopt{*1']; =
19 1an{¥S2 1:s' wer'; aid ot ixopt(‘a']; i
798 - 850 realsize:zoptl'f'] ¥ wordaize; realptr-.size:=realsize; m
7% 1mnlUSZ J:a' wez'; 851 ptrstze:zopt('p'] ¥ wordsize; nilptr®.size:zptreize; =
796 - 52 fhatze:s6Pintsize o 2¥%ptrsize;
Eid 853 textptr .afze:sfhalzesbuffsize] stringptr” . size:xptraize; -
9 t 858 1f 80pt-Ooff them begin copt:xoff; dopt:zoff end ]
9 1mnlABT Jia' abi': 855 los 1f opt['u'JOoff then osl' ')izlower; -
%00 - 856 if copt<off thes enterid(newip{types,’string ',stringptr,mil));
801 0{NEVX )z =" _new's 857 1f dopLOoff thes enterid(newip(types,'long  ',longptr,mil)); Rl
02 1an(INI ) {ni'; 858 if opt[fo'Jaoff them begin gen!(ps_mes,mesoptoff); genend end: -
803 1mafGTO J:a' gto's 859 1f ptraizeCOwordsize theo bogin genl(ps mes,mesvirtusl); genend end;
08 imn[DIS 1:2'"dis’; 80 1f doptO>off thee fltused:strue: (temporary kludge}
%5 anfMIL J:x' mdd'; 861 ;
%06
807 ! e '2' o begis optlsl:s0; forceoptle):sfalme emd; L }
08 H
208 fostsize diy wordsize; {default real size in words} 865 proosdrs trace(tosme:sipha; Fip:ip; var namdibiinteger):
e vor i:integer; w
nt 861 begin 1]
n2 [ 1f opt{ 1 JO0lr then 3
03 {¢efault pointer sise in words) »y =]
" 870 4 2endided them =
"ns m begin dlbno:sdlboos!; nemdib:sdideo; gendlb(€lbmo): =
ne ”m gea0(ps_rom}; vrite(wsl,sp_scon, ~ N
"7 :112 for 1ie1 te 8 do wite(eml,ord(f1p" .ameli])); genand; 4 b
"ne : 2 :
ne ms snd(op_lee aemdld); -
2e¢ smident(sp_paam taeme);
3] Liad
”2 e L]
"3
" 880 fumotioe foreof{fup:ap: forws:formset):boolean;
=5 281 Segin 1f fapenil them ferwof:sfelee else formof:sfep”.form ia forms emd:
26
"1} 883 famotion sizecf{fspiap):isteger; N
[.3] L ood var s:isteger; §
2y .l Sagia 3 e
[ % r 5
81 887 1f 5O1 thea 1f 0dd(s) thes sissel: .
m Lo sinecf:as - o
g: L] -s; 3 i
B 91 fmetion even(iziateger):integer " ;
o [ begln 1f 04d(1) them 1:31+1; evem:ei and; =
57
08 [ iod proseders e
" L) var 41,
” wge(0).adin-1; . b g bogts ¢




Loid 3 (4100) wd (©260) thee

399 -‘;"h §e01(pe_exc,d1); gancat(d2) eng gs fized:
with pos do
21 proceture b e 1v<
setop(m:byte); ¥<20 thea
902 : 956 #1rdes SE
BO6La gent(u.even(siteot(a.a8p))) end; 557 T e X
908 Procesur 958 ““" :
oo Viiategery o TrH Tapiep); % e e ¥t 8en110p_112,90): gan1(0p_md1.aq) ewd 2
%07 .‘f: 1:2 to %1 o sen 1 (op_1 §
H op_lae,ad)
908 oat; #12e0f(fap) Alv wordsize 4o gen1{op_loc,0); s.aspistap :i oloe — [
1f lvxlevel then gent( =
$10  provedur p 964 1n gon1( 09_lal,a¢) else ]
m begtn “:.mu:::(‘::}.m; sd:integer; az:integer); :: Pixed: begin geni(op_lex,level-1v); sentlop adi,ad) end; P
:;a 1f s> wordetze thes %7 losdpoa(pos,ptratze); -
3 Bagin if local thea gani(ap la1 % Plosded: 3
94 poth op_lal,ad) alae geni(op 1ae,ad); :
915 s P01 a2) - ; %9 tndexed: -
:I: olse ;,7:’ gen0(op_apa); ~
N 1 1 . {case}
HH .t ool thes gent(op lol,ad) else £001(0p_loe, aa) gi :eploaded: ¥y
820 procedure P
%21 begin n“:’r::":r“-' sd:integer: sz:integer); zz procedure 1osd;
- "..‘m,:"""" thes N hegtn e S
4 1f loca) thes gont(op_lal,ed) else geni( 978 u:ulm;(“ begia
928 o or_stt 22) = §entlop_lae,a0); o719 IF asponiy aD)i 1 ot packblt thes sr:seven(ss);
;:_7 “;; ;’:‘: on:‘lk of §
local thew gent( :
[ — §01op_at1,00) elee gen1(op_ste,nq) ;’:ﬁ £ 5821008 100.pos.0);  lonly oneword scaters) 2
xed: -3
930 precesurs leric o losdpos( . =
al (m: 4 1vs . pos(pos,s2),
21 begts .-uo,_x.f:c:ﬁ:x'v}'f",::?" 2d:integer: sx:integer); st Prized: kad
- : 06_81,04); genllm,sz) sd: o7 LonsSie 1080p08(pos,ptraize); gentiop_lot,s2) ead; I3
38 ‘:‘::“‘"‘ Piposttion; sr:integer); :: s - =
938 Plosded:
936 990 : .
937 91 h::d(?p_lel B T5H
:;: a1 (op_adl,ad) ;’3§ - l'ﬂ‘?w]_ln):
_8dl.8d); geni{op_loi,sx) i {case]
s’:: - - g ak:xloaded; 1
s Poshi(global a1} st :
997 .
B I e i ) i et i
"s . _lo1,1v,ad,02); 99 bagin wii o begt !
- 1000 u:ul::a:(:p): 17 0t packbit them s f !
v 1Z: x@V. .
y  [rovedws dsscrasdr(vee prposstion; 1062 1f a2pOnil ties s
Deg1s 1f p.1vz0 thee 2084 (0p_l12e,p.a 1o0: case ak of b
- -180.p.8d) else 1oadpes(p.ptraize) end; Toos fized: -
Bl legin wita s e eri 1005 A 5
952 oeme aic af *0 D 1006 #1fger sEGMENTS ~
::.’ 12 5200 thee
begia geailop_lsa ag);
i
1009 gon1{op_sdi,ad); geni(op_sti,ex) 1066 procedurs gete; §
1010 ::: var bibytel
133 else bagle
::12 dendif 1069 1f norwat thes 2
1013 pop(global ,8d ,81) 1o degin nextoh; c:izch ead 3 N
1012 atsa 1071 ™ o g
1015 1f levelxlv then pop(local,sd,sxz) slme 1072 begis read{emt,b}; cixchr(d) emd - H
1016 lexical (op_sti,lv.ad 82)} 1073 et = :
1017 pfized: ]
1018 bagin Yosdpos(pos,ptraizel: genllop sti.sx) end; :m begin . ©
londed : repeat gete;
:2: ¢ :-'(op IR H 1077 1f (o>z'a') and (c<z'z') then =
1021 indexed: 1078 begin ciinc; geta; Lixd ~
1022 . sen0(op_sas); 1079 1f ox's! thew Degis i:x1; getc end alse - .
1023 oud; (oesel 1080 i c:[’-; thes getc else = .
108 - 1081 1f cslolsdigit them !
= - 1082 repeat 1:x1910 + ord(s) - ord('0'); gete; -
1026 proosdure flaldaddr{off:integer); 1083 ustil e:[e)oai;u
07 in with s do 1084 olae j:z-1; .
1028 b‘u (aksfized) and not peckdit c.:: ;::.ad:-po-..coorr else 1085 it D:'.m . :
102 s loadaddr; gea'l(op_adi,o 1006 17 mot. norm:
|032 -':M ¢ 1087 d:;x. forceoptlcil:strue: optleili=i esd
1032 procedure losdcheap; . 1089 4f mot forceoptici] thes opt[clli=i; :
1033 Vegin if formof(s.asp.{arrays..records]) thes loadeddr slse losd esd :::', ,u-'i,. , @ 4
- < Wi - N
w3 i -~ I
1037  prosedure mextoh: 1090 procedurs linedirective; =
w3 begin seslenl; 1095 var 1,jiinteger; =
1039 ool t3sala(input); reed(iagut ,oh); ¢.0hnosse.obnoel; ahay: : 109 bagin 2907 J:u0; —
1000 e 1091 B
1058 =
o presedure oexting 1099
1083 begis " 108 while {obz’ *Y and met ¢ol de mextoh;
00 > 1f sof{inpet) them ::: 1t (O '™*) or (10} thew error(+0d) else
1085
1008 1 set sofezpscted them error{«03) else 13 ) wd 2ot ool de
1087 . 1108 begia
1008 i rtwuaﬂn- bagis geal(pe_mes ncsflosts); geasnd wed; ::: it ch'/;’I:: $:00 :1:-. Jtom;
1089 a0 (ps_eo begin then e.faum:sempt :
1050 ond} 1107 xjel; 1f j<efnmax them o fomal $):ech;
1051 #irdef STARDARD 1108
082 9999 1109
1053 hendir 110 ;
W54 #ifadel STANDARD nn 1P sourceremptyfasm thew source:se.foam;
1055 halt me iscluding:esouroeCe.faam; -
1056 dendit . m3 L1011} ¢ limriet} H
1087 -t; ni 1f Bot tncluding them e.orig:st -
wse o.8hno130; e.11{n0:se.1100+11 8.2l se.dinre); "ts -e; -
w059 f wet including thes e while a0t eol o mextch; -
1060 bagin s.orig:rze.origel; giveline:strue emd; "7 -d;
1061 3
o 1119 prosedurs putdis:
1063  presedure options{nsoreal :boolsmn)i 1o bagin fx:zizel; 1f ixcarmar thes strouf{ixl:sch; nextoh end:

1068 var o,0f:eher; 1i:lnteger: .




123
12
128 "
1126 i
12y 1¢ obays then
128 aged ohzaohr (ord(ch)-ord('A* Jeord(*a’)};
129 18 Clns” i bagts Kok T: TalkTroen andy o+
::: wtil ohsy>asgit;
#0,upperst, digitsz 1
1132 . - ugly but fase)
hE i et
::; :"‘_‘:"v"r-y(u: ote ! end;
1136 ;
1137
1139
ey JSodure s, toumber;
1151 comst tmam s 10;
e s
1s:pauiosd arvay(l..imax] of char;
::: "“'_:;:"n-uuu val :a0; har 3
1108 I (aher ,,‘! -(“l'ﬂ"ﬂyougm
187 Nl!l. o (ohs'e') or (ohz'T') them
M 12 ohe’.' them
1189 [l ™t
nse 1f obe’, thea
151 begin ot .
1 Seconddot:strue; (x:xix-1; gote 9
':g 1 cheyOaiait the seror(o05) soe’ o |
1158 - T PRl i) cheyOaggie;
115 1f (ohe'e’) or
(abe 'L’} tiew
s s
ad -*) thee potd ig;
159 if ShayOdigit thes arror(s06) etey
1180 TOPeAt putdig wetil chayOdigit:
e 1 1Dt
162 . e bagis error(W7); fxiarmar emd;
1163 z;"'ﬂmnt)flmrmu: Qom0 d1bnoe1; val :adibno;
ne for 101 o s; 058 rom); write(emt,sp_room,1x);
1165 - o wits (it ord(stroat{1]7); gemene;
166 g
ey prd :;'.‘:.’::""" o (shey=wpper) thas testotsmdary:
168 if 1D e thes
148 . orror(+08) alse
e Iﬁ‘:. 10000000000 °; 1 : ximanet;
"n e
bogin 1:x1~1: 1a{1): .
nmn i Sastrbuflfx]; ta2:ety-t o
nn el ine e -
e vagin v:'-v:l‘lm ore(*o*
" : - )+ arel s 4:
e oloe 17 (1aCamarlongstring) ead (hno(,hﬂ(-)”)' 1:nie) oud
s7:slongost | dlbao:adldece!; val:adibno;
1233 quotech dquotecht
129 1astringlen)i
1285 volonob:
Rextoh;
‘:3’1 "L‘floh'-' ‘i— begls sy:zbeccmes; nexteh wad else sy:acoion?
" 3
1239 periodan:
1280 bagin nextoh;
Ll ir ma;t thea begin seconddot:sfulse; 3y:scolon2 end else
e 1F ohe'.' them begim sy:woolon2; nextch amd else sy:=period
1288 3
1208
1208
1246 nextoh emd else
1297 aextch end else sy:rltsy
1288
28
X
lg nettch end slse ay:sgtsy
1252
1253
1254 begia nextoh;
1255 1f chO '3' then sy:zlparent slse
1256 begis teststandard; incomment: gote 1 esd:
1257 -d;
1258 Ibrscesh:
1299 begin ineommsat; goto 1 emd;
1260 rparentab,idrackoh,rbrackol,oonmach, seulch,arrovoh,
1260 plumsh mineh.slach atar,equal !
.2 dagis ay:veaylohsy); seztoh endi
!;3 sthers:
1
1285 Cobe's') wad (o.chmes?) tham 1lnedirective slse
1266 bofie errer{s015); mezted ead;
1201 1
1248 -l
il nl {ense}
2N e
wn S sextif(foyisymbol: or 3 3
3 )qhu.nhy\-hmd-m-m)ﬂ:
s find! (apal R orr:iateger)iboolem;
e {zysbol of sys? sxpected. retura trwm If 8y I8 (5313
m
"nrs if msed (ay 1a sys?) them
uee Segis erver(ers); while ast (a7 1n spstivaysd) do laspm -t
1200 fiadt:esy in 3yt
L) -ty
Lid [ 1, oreiatoger
i {aymbol of sysissye? eapseted. return trwe if 37 1% sy}
]
1206 52 wet (ay I sysieayal} thea )
e arror(erv); ragest fusys Wmtil a3 in sysdeays? amdi

ey I» ays

» . .

swnd1i :::bm). gond (pa_oon); write(eml,ap_loon,imaxe1-1);
bagin write(eml,ord(1al1])); 1 4
15 Linte? emd:

o1se error(«09)
s
-d;

Wrocedurs inatring(qe:char);

var tiinteger: b onar)

begin {2:x0; rerostring:sqes'er;
repeat

TEpeat nextch; ix:zixel;
Tl ehage) or oliT1 A trma tma atebuttin):xan;
ohago thes nextod .
-ti1 oh<>qe; t18e error(+010);
11 wot zerostr

thes
‘:.qu 1x:812-15 £f 12¢0 thes error(s011) eat

begin servuf{iz)ischr(0); 12 then
if (ixe1) and mot zerostring G;m“" errorieai) wmd:
begis sy:scharcet: val:
e val :xord{strbuf(1)) ead
begis sy:sstringest; d1bao : 2d1bnoe I
i : + valiadldmo;
i 1;)-: them bogls error(«013); 1 :-nm-i;
h'w‘.b(.:).::n:: sm0(ps_rom); write(em!,sp soon,iz1);
gt X do write(am!,ord(strbuf{1]7); genend;

prososdurs incomment ;
var stope:oher;
begis sexteh; stopo:s’)e;
if ohx'$' them options(true);
Wlle (hOTH) mmd (abi<stope) de
Megle sope:s')'; 1f ohe'®' them stope:is)'s
Af che';' them srror(-(+014)); o
if sol them sextin; mextcn

-

18 ehO ' tamm tostatandard:

nexteh rd:
-d;

rocsdare insym;

{read aext bastc symbol of source
Program md retwrn ity
M::ulﬂu in the global varisbles 37, op, 1d, val and 1x})
begia
1:e0me chey of
tabeh:

L \‘1- *.cho:se.chno - e.chno mod 8 o 8; nexteh: gote 1 -d;
bagis 1f eol thum mext), t H '
! el : Ri nextoh; gote 1 emd;
digit: {anumber;

fumotios r1nd3(syl:aymbol; sys2:sos: err:integer):boolemn;
{symbol 3y1 or one of sys2 expected. return true if sy! found and skipl}
begin find3:sctrue;
1f sot (sy in {syllesys2) thea
bagim error{err); repsst insym umtil sy in [oy!l+sys2 wod;
1f ayesy) thea insym alse lind3:sfalase
and;

funation endofloop(sysl,sys2:803; 3¥3:symbolS erriinteger):boolean;
endofloopisfalse;
§f find2(sys2+lay3l,sysi,err) them nextif{sy3,err+i)
alse endofloop: strue;
nd;

fumotion 1astsemicolon(ays),sys2:308; arrilaoteger):boolesn:
bagin lastsemicolon:strue;
1f wot endofloop(aysi,sys2,semicolon,err) thes
AP ind2(sys2,sysi,err+2) theo lastsemicolon::false

fusction searchid{fidela: setofids):ip:
{searah for ourrent identifier symbol in the name table}

label 1;
var 24piipi fo:ldolans;

A2 A p" .ammerid them
A 11p” .xlass i fidels them
bagis

Af 149" kisssavars thew If 11)°.vpos.lvCOlevel them
1p".1f1eg:2119" . 1f1age [moreag)s
e t

-t
alse 11p:218p°.riinx
ol

-
Af 119" .omae< 34 them 1ip:elip”.riiak slee l1ip:=11p”.111mk;
lastap:slastnp”.nlink; .

orrid{e016,14);

Af Sypes s fidals thes lo:wtypes elow
if vars ia fidols thea foi=vars slse
if henst ta fldals them 10:ekonst slse
if proe ia fidols them is:*proo elass

if fume  in fidcls them fe:xfunc alse io:=field:
Up:rmmderipl 0];

L
searchid:=lip
-d;

funstisa sesrchasotion(fip: ip)iipi
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138 {to find record £y
elds
i —procedure prdectaration <o (0010red procedure 1a°a
138 ->w‘?ndw' selector)
1349 begin
:;ss"’ ‘::. flpOail o
1352 ,:‘a;‘!'::ﬁ :— %oto 1 else
:355.3 & Teerohsactionz=rip fipiafip®.ritnk else f1p:rip®.11tnk;
3
135 fume
1357 l..:“r Besrchleb{flp:1p: val:integer):lp:
1358 begin ’
"’323 while flpO>nil ¢o
if £1p”. 140
e .':'-m::-n;'l"“ thes goto 1 else N1p:an1p*.nertip;
1364 prooedure opoonvert
{ta:twost, .
:m var opiinteger; struct);
1367
1368
1369 3 aspiarealptr; fltused:ctrue eed;
1370 ¥ 35pisintptr; fltused:ztrue end;
137 ASpixlongptr end;
13712 intptr emd;
1373 fltused:=true end;
137% P fltused:ztrue ead;
1375
1376 wod;
1378 procedur
o T a1t atager;
1380 pegim :
138 if a.a8psint
- ptr thea gend
1382 Dagin 12:x11n0; gao' (op o5 oL, L%
1383 Af & J op_loc,0);
1388 -8sp=longptr thes
opconvaert. H .
:ﬁ lae (reaiper) CCHL7F e7ohange(21,12); gandiop_dab) emd
degin o) :
- FRoRTATRUE): erchange(11,12); (o fob) et
1
o Pometion desub(tupisp):ap;
1382 Af forwof(fs
1393 ona; Pelmbrange]) taea 3p:sfap”.rangetype; desud:ursp
1 Lumets
|;§’: begin bloescalar(fup:sp):boolemn;
1397
T et sl
139 : cforussoalar) amd (fapOrealptr) wmd (fap>longpir)
ey s e
1457 fumction compet(p.q:isp)itwostruct;
1858 begin oompat:anoteq
1859 1f egstruct{p,q) them compat:6zeq else
1850 begia pizdesub(p); g:sdesub(q
1381 if eqetruct{p.q) them compat::subeq slse
1862 if p".form=q".fora thew
W63 oase p°.form of
1864 scaler:
1865 if (peintptr) and {qsrealptr) them compet:=zir else
1466 Af (psrealpir) and (qsintptr) thes compat:eri else
1867 if (peintptr) and (qzlongptr) then compat:xil else
1868 if (p=longptr) mnd (qrintptr) them compat:zli else
1869 if (psiongptr) snd (gqzrealptr) thwo compat::zlr else
1870 Af (psrealptr) and (qslongptr) them compat:srl else
1871 ;
1%72 pointer:
1473 1f (psnilptr) or (qenilptr) thea cowpat:@zeq:
1478 power:
1875 1f psemptyset them compat:zes else
1476 1f qsemptysst them compat:6zse else
NT7 if ocmpat(p”.elset ,q".elset) <z subeq them
1878 1f p".8flagsq" .sflag thes compat:zeq;
1079 arrays: .
1380 1f string(p) snd string(q) and (p“.sizesq”.size) them
ALY 1 ocompat ;=eq;
1882 files,carray,records: ;
1483
A58
185
AL 1] procedurs oheckasp(fepiap; erriinteger);
1488 var ta:twostruot;
1389
1390
191
1892 [ 1]
1493 Lf fapOail them 1f withfile in fup”.sflag thes ssparr(err);
1098 subeq:
1795 cheelbads(fep);
1496 1u:
1w bagin opoonvert(ts); obeckasp(fsp,err) ead;
1498 41,r1,1r,1r:
1499 opoocavert(ts);
1500 .
1501 szpendemptysetifep);
1502 noteq.ri,se:
1503 asperr{ers);
1508 -d
1505 -d;
1507 prosedure foroe{fapisp; erriinteger);
1508 begis losd; oheoikasp(fsp,err) emd;
1510 fwmetios nevidemt(kl:idolass; 1dt:isp; nxt:lp; err:integer)iip;
1511 begin sevideat:snil;
"2 17 syOident them error(err) alse

fumction bounds(rap:sp;
P:3p; var fuin,fmex: : 5
{compute bounds 17 poasible, else r::,;:c;:l.r)ib““m‘
begin bonds:zfalse; fatn:ao; fmax:s0; -
1f fapOntl then T
1¢ £3p".forwssubran,
§e then
degiD fuin:srsp” min; H "~
if fap”.formsgcalar o
1f £3p°.roonst <>nil thew
fn

s o0, etan” -
et in:e0; fmax:zfep”.foonst +value; bounds:rtrue emd

bounds:strue end aloe

::u:w genrck(ftap:ap);

uin,max,3n0:. H

egtn 0 integer;
if opti'r']o.

Nl JOofr thea 1 boumnds(fsp,uin,maxf theo
if £3p°.forwzscal then : -
if 3n0:0 then - Hoerep

begin d1bno:xdibnosi; N0 =
: H Zxdlbno;
&end1b(dibno); §en1(ps_row,min); gencst(mex); Senend;
1se

1f £3p™.forasscaler then
- f3p”~, N
r8p” .aubrno : zano 07 -8calno: 2no e

«scalno else 8n0:+f5p" . aubrno ;

&e0d (0p_rok,sno);
-ad
-d

:r:o:u'-- ch:ckbndu( fap:ap);
21, : B
nax .-mz..uz.lnuur. b001 :doolean;

1f dounds(rsp ®inl,max1) thee
lq“h(m:..;b;mdi( p.a1n2, aar2);
=false) !

by or (min2<aminl) or (max2>max1) thes

f8p;

fumetion egatruct(p,q :3p):boolean;
begin *®Btruct:s(paq) or {peafl) ar (qea1il) emd;
i

Pumotion string(fap:gp): H
blugpaodh 8§{73p:3p) :boolean;
begin String:=false;
ir tomor(f-p.(-rm]) thes
4 eqatruct(rep” 1type charptr) thes
thes

1f 3pack fa fsp~.sf],
g
begin 1sp:efap”.inztype;
1 1spenil then string:strue alse
1f 18p”.formesubrange thes
if lap’ -raNgetype: intptr then
if lap® .miner thes
stringistrue

begim newident:epewip(kl,.id.1dt,nxt); insym end

fumction stringstruct:sp:
var 1spisp;
begin {only used when ix and zerostring are stil} valid}
if zerostring them lsp:sstringptr else
begim lsp:znewsp(arrays,ixfcharsize); lsp”.sflag:xlspackl;
1sp” .aeltype:zcharptr; lsp”.inxtype:xzail;

ond;
stringstructizlsp;

funotion address(var lc:integer; sz:integer; packiboolean):integer;
begin
if lc >» maxint-sz then begin error(+017); le:s0 end;
if (not pack) or (s2>1) them if odd(1lc) thes le:slesl;
address:zle;
lotzlossz
end;

fumction reserve{s:integer):integer;

var riinteger;

bagis r::address(b.lc,s,falne); genreg(r,s,100); reserve:asr;
if b.la>lomax then lomax:sb.lc

pack:boolean):integer;
nteger;
aeltype);
1f mot peck them sx:seven(sz};
1f bownda(fap”.laxtype.nin ) then; {we obecked before}
4d1bno:=dlbaoel’ fop”.srpoa.lvis0; f3p”.arpos.ad:=dlbno;
gend1b(dibac); genl(ps_rom,min); gencst(mmx-ain);
moat{sz); gemend;
a:mas-ainel; tot:sa
1f 3300 then 1f tot 41v 33 <> p then bagis error(+018); tot:a=0 ead;
arraysizs;stot
nd;

i

procedure treevali(fip:ip);
var 1sp:isp; 1:integer;

1f fipouil thea
begis treewalk{fip~,11ink}; treewali{fip*.ritnk);
if fip” klsssavars them
degia Lf mot (used 1a fip“.iflag) them errid(-(+019),f1p" .0
4f wet (assigned 1a fip°.1f1eg) them errid(-(+020),fip".s:
lep:isfip” . tdtype;
Af sot (noreg 1a f1p°.i1flag) thea
geareg(fip”.vpos.ad,sizeof(1sp) ord(foruof(1sp,{potnter])));
Af 18p<>ail thes Af withfile is 1sp”.sflag theo
if 1ap” formsfiles thes
Af leveln) tham

begin
for 1:22 to argo do with argv(i] do
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;;61: 1f ameafip” .name thes ad:afip”.vpos.ad
571 else
1572
1573 1f mot (refer in 13p".1f1ag) them
1578 degin gen{op_mrk,0);
157% seai(op 1al,fip* vpos.ad): senap(CLS)
1576 -d -
1577 -t
1578
l;z 17 level©>1 them errid{-(+021) 1p"..
t
1581 -d
1582 oad;
1588 Prooedure constant(fays:sos; var fap:ap: var fval:integer);
1585 var a1gned min:boolean; 11p: pi
1586 begin Signed:s(sysplussy) or (sy=minsy);
1587 Af sigoed thea Segin atn:ssysmingy; insys end else mia:sfalse;
1588 1f find1 ((umt..lllotl.l‘ln.toi’z) then
1509 begin fyal:aval;
1590 ase gy of
1591 stringast; fap:sstringstruct ;
1592 ost: £8pischarptr;
1593 intost: fap:eintptr;
1594 reslest: fap:arealptr;
1595 longost: fap. slongptr ;
1596 Pllost: fsp:aatlptr;
1597 ident:
1598 dagin lly:-a.u-umc((lwnnl):
1599 f3pielip® . 1dtype; fval:alip”.valye;
1600 -d
1601 3 {ossa)
1602 1f signed thea
1603 1f (fap<>intptr) amd (tapOreaiptr) amd {f3pO longptr) them
1604 arror(«023)
1605 olse $f min them fval:s ~fval; ’
1606 {note: negating the v-number for reals and longs)
1607 insym;
1608 -t
1809 else Degin fap:aufd; fval:s0 -d;
1610 -d;
%12 funetien catinteger(fayy:sos; Iap:isp; err:integer):isteger;
%13 var lepiep; lvn.-h.--:ilmr:
114 ooastant(fays,lsp,1vel);
1618 1f Fap<Olep thes
:::: 1f smtruot(desubifsp),lap) theam
bagis
1618 1f Dounds(fsp,ais.nem) thea
‘1:;: if (lval<aia) or (lval>war) them arror(st24)
1621 ol
1622 begin error(err); lval:sd -d;
1623 atisteger:aival
1623 -d;
1681 fumsties element(fsys:scs):sp
yiaps . . zapmbol; 1ip:ip:
::c.i var 13p.16p1,hapisp; Min.naxiinteger; okiboolesa; sepey

olsys ;9083 .
Sogin insym; nextif(1brack,+030); hep:ienil; R
repost lap:znewsp(artyp,0); twitpos{lsp’ .nrpo-;.
1lap”.ae)ltype :zhap; hepivlap: {link reversed
zoarrey thea
"-qx."".:;y?!_mu-: ohy-:-[m-nt}:
xu:mua-z(mu.ln.-u:mss).
1f 11p<H>nil them enterid(1ip):
mext1P(oolon2, +036); "
11pienewident (oarrbnd,1uep,11p,+037);
1f 11p<Onil them enterid(11p); .
weatif(colon, +038); lapi:stypld(+039);
skisatoescal ar( desud(1lsp?));
-t

wlae n
aocmma; olsys:z(ident..lparent]} .
“l:l:::;lnn(n;»{:—-.nmk ,ofay,1demt . peckeduy]);
ale:zbounds( 1ap), min max)
u‘:i ok them begin error(+080); lspi:enil amg;
p” . Anxtype telopl ot pocmde)s .
-kl -un-.ﬁm(m.-::;::.‘ ):“(.olz) okxys
Bl P{rbreck, +s003); sextif{efny,«083);
’:;:Oﬂ.l ?—”:}'lq:nn‘ + lap*.aflag ¥ (witafilel:
regest  (reverse links .! “.ﬁ;, o™ SLag 1A
xu.zt’-;"::- _znh'o::.:;rrq;l-(-’.l-l s sfleg):
1apsohmp: hapislap)

entil Wepeafl: (lsp peimts %0 wrray with Mighest éimemsion}
1oy

fumstien typ{Teys Taus) sep .
»ar 1up,lapiisp; oo, uz.min mminteger;
sflsg:sflagaet; lapinpi

fldlist(foyu:nos)iap;
m(un\ 2: << )
o fipaip,A1piip; lapiap;

1o98) 18p3
""""m""';f"&' Ndline << tyyp} |
var tip2ipiip; X'.lldn.b..v..tlt.t”‘lztmm.

sheoe Mmoo, 108 Wvar:integer; 15d alpha;
ugin twey u':;;uz prenil;
snounp( teg , 031
?E !l-:‘. en error{0¥5) else
ugin lu:.l‘; 1nsym;
"m ;::r-m.pm-u.m.-u.-m; enterid(tiy); isspm;
10 syOldent tham ervor(+088) d?.

{ ¥
fusotion typidierr:integer)
var 1ip:ip; lep H
begin lap:znfl;
$f 87Cident thes error(ecr) else
begin 11p:ssesrahid([typesl); lapielip”.sdtype; tnaym ond;
typid:slep
ir ﬂndl([xdmt..lnrmt).fa”.’ozs) thes
1f syslparent thes
in {nsym; lnp:stop;  (decl. comsts local to innermost block)
uhile top”.occur<>blek do top:*top”.nlink;
l-p:-nmy(anur.-ordnu): hip:znil; max:s0;
repaat up:-unddant(konst.hp.Mp.mZG):
if 1ipOail thea
begis enterid(1(p);
Pp:slip; 11p”.value:smax; maz:rmars]
od;
antil mdonoop(rsuo[rnrmt].[M-nt.].c--.aazﬂ; {+028}
1f maz<zt8 them 13p°.si2e::bytesize;
.:lp“.fconn sahip; top:slap; nextif{rparent,«029);
else
begia BewsLbrange: strug;
if sysident thea
begin 1lp:xuuroh(d([tms,konn]): inayn;
1f 1ip” klassstypes thea
bagim l8p:slip®. tdtype; DewSubrange::false emd
else
begia lapl:ialip® . tdtype; min:zlip®.value end
ond
olse emtu:(f-no[mouz,iaout..px-n-y],llpl.nn):
1f nevsubrange thea
Degin llp::m-p(mr-ul,lomnu); 18p® .subrno: x0;
1f mot viceacalar(lsp!) thea
bagia error(+030); lapt:=all; min:e0 -d;
1»‘.ru‘nm:xup|;
ultlf(mlonZ.tOBl); ln:-eltinul"(flyl,llp|,0032):
1f mim>nax thew begin error(+033); max:smin eod,
1f (min>=0) amd (maz<ts) thes 18p” .size:sbytesize;
lep” min:smin; lop” .max:cmm
-d
i
stmpletyp:slap
-d;
fusctioa arraytyp(fsys:acs;
artyp:atructfora;
$flag: 3 agaet ;

bagis 1id:xid; insys eod;

14}
them {otherwiss you may dntroy.
u.::;:f::“u‘: 11p:asearchid({types]) end;

> H 2x11p" . 4dtypes
il them tfspisall else Lfsp:s:
:: bo\nd“’. 3(tfsp,int nvar) them nvar:anvar-intsl else

i t;::o-l.i then begin arror(+0AT); tfap:sail ead

d:l tfep:
tap*.tfldap:e :
1f’§lp(>lll then {explicit tag)
- setfap;
h:t‘;“t:’:(}:::m;nu(w.uuaf(v.hp).:mk in sflag)

=nil;

ey :rminoc; heads;
,+088); minoc:soc; maxoc:=minoc;
“‘ur(:::':uu: " lfor esch caselabel 1ist}
. =
repest aver: saver-1; t cotont, Lperent,
H ident..plussy,couma, p
u'“.mlnu‘.:(-r:o”o;on.o-uny,rprnd,tnp.ool9).
1sp:shesdsp; feach lsbel may ccour ouly oncel
spOail do N
.=:1: 1f lap”.varvalzint thes error(+050);
lsp:slsp”.nxtyar

-d; . ) )
: soews +0); vap”.varval:sint;
:‘lutv:(-:;:::p: huzp:-n;; {chain of case lsbels)
3 :ahap; hapisvap;
bt '“::'v'.u- ;n:= ta-gnl laels with seme v.xnzlr o
atil eadofloop( fuys«(coloni,lpareat 100los ,088esy, rparent].
(uat..umyl.o?n.w?!): {s052}
1,4053); naxtif{lperent,+058); "
::::::::t;hmimr—t..—m—.“-t,.pluu]).

hgp;rvap” .subtep;
-y
-:‘ﬂmhiﬂs)&
00 : vminoo]

il lastsemicclon(fsys.[ident . .plusay),+058); (4057 053}
thee error{-(+059)); . |
a:t::?.:-hun:(m‘.lln:-hw: ot:mmaxoa; varpartistap;

.?l indlis)
? M(tun:l.uw[:n).w) then
repast il hip: 3 A
M;‘;lp:-n“:n(ﬂ;u ail,n11,4061);
if fipOMil _(ﬂ )
ir H-;::;rn-' ;dp:-ﬁp alae 11p”.next:sfip; lip:sfipi
-ud;

-til oap{ 1
. 1, 1dent . .packedsy,senioolod casesyl,
oo nm(ut:‘tl.m-.oosz); {+063}
suztif(oolont, s068);
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1793 lnp'.:typ(!uu[cnuly.unleolm]):

1794 Af 16pOail thee 1f Withfile in 1sp*.sfleg thes

1795 sflag:=sflag+iwithrilel;

1796 while hip<>nil do

1797 begin hip".1dtype:slsp;

1798 Mp‘.foffut:xddrcu(oe.su-of(up).!pack in aflag);
i Rip:ship” next

1800 sod;

::; watil lastsemicolon(fsyselcasesy],{1dent), +065); {4066 +067}

1805 -:f Syscasesy than fldlist:svarpart(fsys) else fldlist:aail;

1806 begla {typ)

::z aflag:s(}; 1sp:ensl;
Af sy=packedsy them begin sf1ag:=[spack]; inaym ead;
1509 1f f1ndY([1dent..filesy), fays,s068) then
1310 1f sy ia [1dent..arrou] then
1811 bagin if spack in sflag them arror(+069);
1812 1f ayxarrow them
1813 begin 1ap:znewsp(pointer,ptraize); insym;
1818 1f ®mot intypedec them 13p~.eltype:stypid(+070) else
1815 1f syC>ideat them error(«071) else
1816 begin Mtr'.-mlp(tml.id,lsp.ﬁlptr): inays end
17 -d
1818 ¢13¢ lap:zsimpletyp(rays);
1819 -d
1820 slse
1821 osse sy of
1822 {€€€eeeceeee<)
1823 arraysy:
1824 1»:-rrmyp(hy-.u-nn,lf1u,tn):
1825 recordsy:
1826 begie insym;
1827 pev(lnp,rec); 1np".occur:srec; Inp”.nlink:etop;
1828 1np®.fmame:znil; top:alnp;
1829 00 pI =f1d11st(foys+{endsy)); {fidiist uwpdatas oc)
1830 18p: snnvmp(records,oe); 1sp™ . tag: wpt;
1831 18p”.faefid:xtop” . fname; lap”.aflag:esting;
1832 top:stop”.nlink; oextif{endgy, «072)
1833 and;
1834
1835 tif(ofsy,«073): lapi: ssimplet: :
. H yp(fayn):
1836 if bounds(1sp1,ain .aex) thew 1spl:sdemid(lapl) ¢lae
:g"l if laplsintptr thea
begia error(-(+078)); s
10 an T8)); max:ziopt-1 emd

DI error(+075); lept:xail end;
Af 1spisiatptr them iaiopt~1 eleg
1842 if vouds(lapi,uin mmx) thes {mothing}; sz:smas emd;

1843 1f (n1n<0) or (max>az) ar (ax div bytebits >» maxsetsize) then
1044 begin error(s076); lspl:safl; az:sd -d;

1845 Lop:snewsp{power .ot aiv bytedits +1); lap”.elset:slept;

1846 -d

1847 fileay:

1848 begin tneym;

Bextif(ofay,+077); lapi:styp(fays);

1905 repast 11p:snewident(types a1l ,mil,+090);
1906 1f 11pOntl :-l-" wo1)

bagia nextif(eqay, H
::z 14p*.1dtype : styp( hn;[u-holon.u-?t]);
1909 nextif(semicolon,+092); enterid(lip);
1910 ond3 .
1911 mtil -'t find2 ({1dent],fays,+093);
1912 while M'.r()lu'::“ .

in sssert 3 ent ;

‘::: iyl Hp.:-aolrohld([tmﬂ): .
1915 type:alip®.idtype; fwptr:isfuptr”.next
mé -d;
1917 intypedec:zfalse;
1913 -d}

1920 procedurs vardeclaration{fays:sos):
151 var 11p,hip,vip:ip; lspisp:

1922 bagin with b do begin

1923 repast hip:sail; lip:i=ail;

1928 repest vip:zaevident{vars,sil,nil, «094)};
1925 1f vipOnll tws

begin enterid(vip); vip".iflag:s(); A .
::: ft 4 lr;n:.l v.'u: hiptsvip elas n’p'.non:-vip: lip:svip:
1928 -d; N
lgz wtil -uonoop(nyu(eolou.u-n..p.em-yl.uaonr.l.e_-.ﬁ:z.)
193¢
. nextif{oolonl, +097);
1932 1spistyp( fayselseaioolon, idant));
1933 uisile Mﬁ)rl:.? 10

vegls sulop} R
:g; np‘.v:e-.n::ﬂdrn;(le.l seof{1sp) ,false); hipiship”.nert
1936 -d;
1937 neatif(semiselon, 098 );
193 Al et find2((tdent).fays,«099);
1939 -l;
19
1982
193
988
1936 fumetion parlist(fsys:sos; var hlo:iateger) . K
1937 var lastiphip,lip.pipiip; 18p.tsp. ain:boolean;
1948 n:uut::r; Lestt
1949 in parlist:eaid; pisail;
|=o - {omce for essh formal-parssster-section} 100), 401003
195 £ tind) ([ 1dent,versy,proosy, funesy),fays+(semicolon), then
1952 begin
1953 A2 (sy:procey) or (aysfunasy) thea
o in
:gS Prhend(fayses(semicolon,iéemt .varsy procay,funcey),
b ain,trus); .

181 Mip” 2 pos ek i naddresa(Rle, paunaiteoptraise, fal se);
1958 Mp".pfkind:sformal; 1ip:=hip:

1959 topiatop® alink; level:slevel-t
-d

1849 if 1sp1Ontl then if withfile ia l3p1°.aflag thea error(~(+078));
1850 8z:s=alzeof(1sp1); 1f 3z<buffsize them sz:zbuffsize;
1851 1sp:anewsp(files,szefhsize); 1ap™,filtype:zlspl;
1852 3

1853 35355553555}

1854 ead; (case}

1855 typ:slep;

1856 end:

1858 function vpartyp(fays:sos):sp;

1859 in

1860 if find2{larraysy], fays+[ident), +079) then

1861 vpartyp:sarraytyp(fsys,carray,[],vpartyp)

1862 olse

1863 vpartyp:stypid(+080)

1864 H

1866 t

1868 procedure block(fsys:sos; fip:ip); forward;
{pfdeciaration calls block. With a more obscure lexical
1870 structure this forward declarstion can be svoided}

1872 procedure labeldeclaration(fays:sos);
1873 var 11p:1p;
1878 begin with b do begin

1875 repasat

1876 1f sy<>intcst them error(+081) else
1877 begtn

1878

£f searchlab(lchein,val )il thew errint(+082,val) else
begim new(llp); L1p“.lsbval:zval;
1880 1f val>9999 thea teststandard;

1881 1lbno:zilbno+1: 11p~.labname:={lbro; 11p*.1abdlb:a0;
1882 11p" .seen:sfalse; 11p”.nextlp:slchain; lohain:allp;
1883 -d;

1884 insym

1885 -d

1886

until endofloop(fsys+[semicolon],[intest],conma,+083); {+0BA}
1887 pextif(semicolon,+085)
1888 -d end;

1890 procedure corstdefinition(fsys:sos);
1891 var 1ip:ip;
begin

1892

1893 repest 1ip:zaewident(ionst,mil e1l,+086);

1894 1f 1pOBL] them

1895 begis nextif(eqsy,«087);

1896 oconstant(feys+(semicolon,ident],11p™.sdtype ,11p" .value);
1897 Bextif(semicolon,+083); enterid(lip);

1898 -d;

1899 wmti} aot find2([ideot],fays,+089);

1900 od;

1902 procedurs typedefinition(fuys:sos);
1903 var 1ip:ip;
1904 bagis fwptr:znil; intypedec:@strue;

::; d:;u hipiznil; lipisail; 111 ag:2{assigned ,noregl’
thes .
‘”z “’b‘q”l:-;g.:-(rcfor.Auuned,und.norl!]: insym eod;
:3‘&5 Pepeat pip:snevident(vars,ail,ail,«0101);
1966 if pipOail then . N
1967 begin enterid(ptp); pip .iflegiziflag R
1968 if 1ipsnil thes hip:spip else 1ip”.next:zpipi
1969 lip:eplp;
:g? iﬂ-:::-tnndu-uont]; Lont]
fays+[semicolon,colonll],
||g17§ vatil endofioop( (Zm:].c-.,mozn {+0103}
1974 nextif(colont,+0104);
1975 if refer ia 1flag thes e
1976 begin 1sp:avpartyp(fayse{seaicolonl);
1977 szizptrsize; up:zhp: 1 d
s{carray. R
:97: ‘::L:“::f(.::o:nd sasddress(hlc,ptraize false}]
|g:o tap:atap” .aeltype
1981 end;
1982 1-
::i * ;h 13p:=typid(+0105); sz:ssizeof(1lsp) end;
1985 pipiship;
1pOail do . i
::: -::x: ::)p“.vpl.u:-ddun([uu.u.hlu)v
1988 pip”.idtype:elap; pip:=pip’ .next
1989 ~;-l;
:m i h;u,-nu thes parlist:skip else lastip”.aext:=hip;
1992 Lastipsellp:
1993 ond} )
fays,{ ident ,varsy prossy,finceyl,
o g et e ittt
199%  w-d;

1998 grocedure pfhead; (fervard declared} X
1993 var 14piip;: 1spisp; lopimp: kltidalass:
2000 begin 1ip:snil; againisfalse:

il syxproesy them ki:sproc else X
:::‘2 bq’;.l il:efumel faysistuyssloolonl ident] end;
x ::‘l"i)“-l‘ thea Bagia srror(+0108); 16 e3paos 3
2005 1P wot pares them 1ip:=sesraheectica{top”.fu
2006 if 11pOsil thea .
2007 1F (119" klassOkl) e (11p” pAind<> forurd) thew
2008 arrid(+0109,1¢
zzm .‘:.qh b.forwsount : =b.forwcount~1; again:strue ead;
2011 1f again tham iny: d; 1m0t

szpavip(kl 14 » 1 .

gg:; D%I'X’::‘:; u—p degin n'uru(up); tny-_ od;
2018 lastpfnosslsstpfoost; 1ip" .pfuotslestpino
2015 H
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