Return to§1~-

Pascal Users Group

Box 4406

P.O.

Allentown, Pa. 18104-4406

Return postage guaranteed

Address Correction requested

P R

OF MINNESOTA

ATTN: ROOM. 217 BROUS COPY [81)
227EX

UNTV,
ucc



'-‘*J

s AR R s R kN

MAR 2 4 1982
(15-Sep-80)
* 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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