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USA ...!!!L.. Europe
~1
year $10. '6. DM20. M8.

Enter me as a new member for:
2 years $18. 110. DM4S. MIS.

Renew my subscription for:
3 years $25. 115. DM50. A$20.

HAR 2 4 1982

POLICY: PASCAL NEWS

*
PaacalNewa is the official but informal publication of the Ueer'a Group.

* f.!!£!!. News contains all we (the editore) know about Pascal J 118 uae it ..
the vehicle to snswer all inquiries because our physical energy and
resources for answering individual requeata are finite. ,. PUG growe, we
unfortunately succumb to the reality of:

1. Having to insist that people loIho need to know "about Pucu" Join PUG
and read Pascal ~ - that is why we apend tille to produce it!

z. Refusing to return phone calls or answer letters full of queeUone - 118
will pass the questions on to the resdership of Pascal~. Pleass
understand loIhat the collective effect of individual inquiriii""lit8 at the
"concentrators" (our phones and .ailboxea). We ara trying honMtly to 88Y'
"We cannot promise more that we can do."

*
Paacal Newa ia produced J or 4 times during a ysar; usually in March, June,
September, and December.

*
ALL THE NEWSTHAT'S FIT, WE PRINT. Please eend .aterial (brevity ia a

virtue) ror Pascal News aingle-apaced and cemera-ready (uee dark ribbon and
18.5 all Hnean--- -

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

.

. * f.!!£!!. ~ ia divided into flexible aections:

.

POLICY - explains the way we do things (ALL-PURPOSE COUPON, etc.)

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

HERE AND THERE WITH PASCAL - presents news fr08 people, eonference
announcements and reports, new booka and articles (including reviaws),
notices of Pascal in tha newe, history, membership roetera, etc.

APPLICATIONS- presenta and docLlllenta source progr.. written' in' Pascal
for various algorithms, and software tools for a Paacal environUrit; news
of aignificant spplicstiona progrsms. Also cr iUquea regarding
program/algorithM certification, performance, standsrds cOnforlllance,
style, output convenience, and gsnersl design.

ARTICLES - contains formsl, submitted contributions (such 88 Pascal
philosophy, use of Pascal as a teaching tool, use of Psscal at ,different
coaputer installations, how to proaote Pascal, etc.).

OPEN FORUM FOR MEMBERS - contains ahort, inf01'1llal correspondence .ong
members ..hich is of intereat to tha readsrship of !!!!:.!!!!!!!.

IMPLEMENTATION NOTES - reports newsof Pascsl imple8entations. contacta
for maintainers, implementors, distributors, and documentors of various
implementations 88 well 88 where to aend bug reporta. Qualitstiva end
quantitative descriptiona and comparisons of varioua implementatIOn. are
publicized. Sectiona contain information about Portable Paacals, Paacsl
Variants, Feature-Implementation Notea, snd Machine-Dependent
Implementationa.
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- - - - - - ALL-PURPOSE COUPON - - - - - - (lS-Dec-81)

Pascal Users Group
P.O. Box 4406

Allentown, Pa. 18104-4406 USA

**Note**

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.

_T~e_U: ~._p~s~a: ~e:v:c~ ~o~s_n~t_f~r~a:d_pascal News.
_ _ _ _

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:

--CHECK no.

NAME

ADDRESS

PHONE

COMPUTER

DATE



[

JOINING PASCAL USERS GROUP?

Membership is open to anyone: Particularly the Pascal user, teacher,
maintainer, imp1ementor, distributor, or just plain fan.
please enclose the proper prepayment (check payable to .Pascal User's
Jroup.); we wi11 not bill you.
please do not senO-Us purchase orders, we cannot endure the paper workl

When 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 Newsas- ameans toward the end of promoting Pascal and
communicatin~s or events surrounding pascal to persons interested in
Pascal. We are simply interested in the news ourselves and preter to share
it through Pascal News. We desire to minimize paperwork, because we have
other work t~ -
----------------------------------------------------------------------------

American Region (North and South America) Join through PUG(USA).

European Region (Europe, North Africa, Western Asia): Join through PUG (EUR)

Pascal Users Group, c/o Grado Computer Systems , Software,
Weissenburgerstrasse 25, D-8000, Munchen 80, Germany,

unJ~ : join through PUG (UK) : Pascal Users Group, c/o
~tland, ZE2 9PF, United Kingdom.

Australasian Reqion (Australia, East Asia - incl.India , Japan): PUG (AUS) .

Pascal Users G roup, c/o Arthur Sale, Department of Information Science,
university of 'Tasmania, Box 252C GPO, Hobart, Tasmania 7001, Australu.
International telephone: 61-02-202374
---------------------------------------------------------------------------

RENEWING?

please renew early (before November) and please write us a line or two to
tell us what you are doing with Pascal, and tell us what you think of PUG and
pascal~. Renewing for more than one year saves us time.

ORDERiNG BACK ISSUES OR EXTRA ISSUES?

Our unusual policy of automatically sending all is.ue. of Pascal News to
anyone who joins within a year means that we eliminate lIIany-requei"Ei"" for
backissues ahead of time, and we don't have to reprint important information

in every i.sue--especially about Pascal implementations I

Issues 1 .. 8 (January, 1974 - May 1977) are ~ of print.

Issues 9 .. 12. 13 .. 16, , 17 .. 20 are available from PUG (USA) all for
$15.00 a set, and from PUG(AUS) all for $A15.00 a set.

Extra single copies of new issues (current academic year) are: $5.00 each -
PUG (USA); and $A5.00 each - PUG(AUS).

SENDING MATERIAL FOR PUSLICATION?

Your experiences with Pascal (teaching and otherwise), ideas, letters,
opinions, noti ces, news, articles, conference announcements, report.,
implementation information, applications, etc. are welcome. please send
material single-spaced and in camera-ready (use a dark ribbon and lines 18.5
CIII.wide) form.
All letters will be printed unless they contain a request to the contrary.
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APPLICATION FOR LICENSE TO USE VALIDATION SUITE FOR PASCAL

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

Phone Number:

Name and address to which information should

be addressed (write "as above" if the same)

Signature of requestor:

Date:

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 lests, bencbmarklng, 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 sucb documents, reference

sball be made to the original copyrigbt notice and ils source.

Distribution Claarge: $50.00

Make checks payable to ANPA/RI in US dollars drawn on a US bank.

Remittance mUist accompany application.
Mail Request to:

ANPA/RI
P.O. Box 598
Easton, Pa. 18042
USA
Attn: R. J. Cicbelli

Source Code Delivery Medium Specification;
) 800 bpi, 9-track, NRZI, odd parity, 600' magnetic tape
) 1600 bpi, 9-track, PE, odd parity, 600' magnetic tape

) ANSI-STANDARD

a) Select Character Code Set:
( ) ASCII () EBCDIC

b) Each logical record is an 80 cbaracter card image. Select block size in logical records per block.

( ) 40 () 20 () 10

) Special DEC System Alternates:
( ) RSX-IAS PIP Format (requires ANSI MAGtape RSX SYSGEN)
( ) DOS-RSTS FLX Format

Office Use Only
Signed

Date
Richard J. Cichelli

On behalf 01 A.H.J, Sale and R.A.Freak

Editor's Contribution
(jOOFED liG.U II

Yes a. all rou loral Pensrluanlans h~oe nO~IG~d In ~he l.st
Issue Ot PH we Mana~ed to ~e.s UP ~he =IP cooe of HIlentown PA.
.nd of course ~he liSP!'. ha~ COMe down on UI 1\ "">

. ~on Ot IIrl cl' s!
Pl note that the =IP IS 18014 nd\ 1~170. It ha. been
oorrec~.d In the new ~PC.

OR

5peakln9 Ot the new APC we h~ve ~IMPllfj~d iL COMe More. anW
.dded current priG,,, for the UK ana Furopp. an.' h"ut' ..od"', ed th..
revers. ~Ide Ot the cnupon ~o r.tl~ct the new forelsn e~l~or'.
and their curren~ addre..e..

.I.I:f1' ~ EUROPEAN ~~
Sp..kins Ot the Furopean editorl. w'. h.ve ~wo ..ew one.! line for
the UK. .nd nne tor ~he (ontinen". "hot- lIu~h". '.1 II bt' handl'in!!l
.11 bUllnes. for Rrltaln. ~nd HellMut Weher will he In ch.r~. of
the Europe.n Reslon. rl~a.. fee ~he HPC ror thotr .ddro.....

.J2!:f CALLING

PI..se re.trlct Your~rl,f to wrl~~en oorrp.'pono~nce uhen d~~lln~
wIth PUG. This IS .~r,~~ly ~ .chol~rlv F"n~~lon. None of the
cdltor~ !includin~ Mu.pIP) ~et. paid. ~It haul' a r~al job th.~
pays th.lr blll~, and th~y owe their o~fi~ehour~ to ~helr
eMPloyer. HII PUr. uor~ ,. donated on theIr own ti..e. So pl~ase
wrl~e to t'he ~pproprlat." re!'non~1 ..ditor. It 1,,'1"'"a doculllen~.r"
tr.11 that. can be t'nlln,.~d ~nd h~ndh'd IU F..~ .. we can. Honest!

COHBINED~
This IS of eours~ a COIII"I.."d1~~ue. We are dOln~ ~hl' to c.tch UP

and to beat the postal .y."... and th.lrht~h r."... To' thIs
UPs.t. .nron. we ~re ,orry. WI! are dOln8 our be.t.

~ BEING !HE. EDITOR

Anyone who i. Int.r.'ted in bein~ the .ew .dito? of PH should
write \0 ... at the ...In ~ddre'. iAPe).

STANDARDS

Good n.w. Fro.. the standard front! ?t8~.t ws. .pprou.. by tha
Int.rnatlon.l COMMltt.e. Hore next Is.ue FroM JiM HaneT the
St.ndard. F.diter.



I.!:!ll.. J SSU E

The hishl isht of ths issue is the 1011'8 awaited (Fro. last
ISSUe at le.stl) of Andrew Tanenbau.'s EMI oo.~iler. I think
It is really sreat. Tell us what YOU think! In the Here and
There seotion Gress Marshall has sUMMarized the ~ast Few
issues (1~ .. 19) iM~leMentation notes. Thanx. In addition
to the EMI oOM~iler, the A~~lioations seotion include. an
iM~rOVed ~ersion of the subroutine .0~tionsH, as well a. a
tree ~rln~ins routine, and a Set of routines to co.~re.. and
ex~and te~t u.ins HuFF.an oodes. Good workl And Finally the
articles .eotion has SO.e Fine contributions. Many ~eo~le
have asked (on the ~hone ... See above) about how the various
CPIM oo.~jlers staok u~. Now we have an an.wer. Also there
is an artjole of the eX~erienoes of a novice teaohin.
Pasoal. Fro. . seo.ra~hy teaoher no lessl And Finally a
~robin. aTtiole by Jonathan Vavner oonoernin. ~roble.. with
Pascal and lo.e ~ro~osals for their solution.

PASCAL NEWS #22 & #23 SEPTEMBER, 1981

Here and There With Pascal
Summary of Implementations
ALL
BESM-6
Burroughs B5700
Burroughs B6700/B7700 (MCP)
CDC 6000
CDC 6000
Cyber 70 and 170
DEC PDP-11
DEC PDP-11
DEC PDP-11

DEC PDP-11

DEC PDP-ll (RSTS)
DEC PDP-ll (RSX-IIM/IAS)
DEC PDP-ll (RSX-IIM/RT-ll)
DEC PDP-ll (Unix)
DEC PDP-ll (Unix)
DEC PDP-ll (Unix)
DEC PDP-15
DEC VAX
DEC VAX (Unix)

DG Eclipse

DG Eclipse (ADS

DG Eclipse (AOS)
DG Eclipse (RDOS)
DG Nova (AOS
Digico Micro 16E
FacOlD 230-455
General Electric GEC4082
Gol_ B (GOBOS)

HP 1000
Honay_ll 6000 (GCOS lll)

Honey_ll Level 6

IBM 3033

IBM 360/370

IBM 360/370
IBM 370
IBM 370
IBM 370
IBM 370
IBM 370/303x/43xx

IBM Series 1

IBM Series I

ICL 1900

Intel 8080/S085
Intel S080/80S5
Intel 80S0/8085
Intel 8080/8085
Intel 8080/8085
Intel 8080/S085
Intel 8080/8085
Intel 80S0/80S5
Intel 80S6
I n tel 80S6

MOS Tech 6502 (Apple)

Modcomp II and IV

#15:101
#15:107
#15:107
#19:113
#19:115
#15:108
#15110S
#19:115
#15:111
#15:112
#15:124
115:100
117:S6
115:101
115:111
1151100
115:103
#15:124
117:89
119:115
117:106
#15:110
115:109
115:108
115:110
#15:113
115:112
115:113
117:104
119:116
115:113
115:113
119:120
1151114
115:115
117:104
119:117
115:124
117:102
1191117
119:116
115:114
115:116
1151119
115:118
115:119
117:102
115:117
117:105
115:100
#15,100
115:119
#15:103
#15:107
115:120

(CP/M)
(IRS-SO)
(Northetar)

Paeca1 I (Derived frOID Paeca1 S)

UCSD Paecal

UCSD Paecal

Paeca1 S

Coocurreot Paecal

Paeca1 B
Noelula

RDOS,DOS)

RDOS,DOS)

Motorola 6800
Motorola 6800
Motorola 6800
Motorola 6800
Kotoro1a 6800(Flex)
Kotorola 68000
Motorola 6809
Motorola 6809 (KDOS09)
Norel 10 aod 100 (Sintran III)
Ferkio-BI..r 3220
Perk1o-BIMr 7/16

au 1802
au 1802
51_De 7.748
Sperrr-Ua1vac V77
Texae Inetru880te 990
Texae Intruaente 9900
Zllol z-80

Zllol Z-80
Zilo& Z-80
Z1l0& Z-80
Z1l0& Z-80
Z1101 Z-80 (CP/M)
Zllo1 Z-80 (IRS-80)
Z1log Z-80 (TRS-80)
ZllogZ80
ZilOS Z80
Zilog z8000

PAGE 3
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lIS 120
119 120
119 121
117 102
115 123
119 121
115:103
117:102
lIS:121
115:122
1151~21
117:103
115:122
115:124
115:124
117:101
#15:124
115:124
119:123
115:124
117:88
1171104
117:103
#15:124
119:124
115:118
115:119
115:119
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Applications
EM 1 COMPILER

f1nclude .. ./bllocal.b-
l1nc:lucae.../bI_1.b-.5.

7
.
9
'0

( (c) oopyriabt. 1980 by the VriJe Un1v«-s1tett, AIIstel"'d_. The Nether_
1_(111. Elpllc1t. per'818S1on 18 bereby .r.nted to universities t.o us.

or dupl1cat..e thh pl"Ofr8 tor educaUonal or ,.uearcn purposes. All
other 1.88 or duplication by univ"'llt1es, and 811 us. or duplica-tionbJ otheror.8ftlUt1ona 18 npreasly prohibited unleas written
pel'"lll.810n h.. beea obtain..:! trOll the Vrlje Unhers1t.e1t. Requuts
tor '\.IOh penlbalona .., be sentto

51

"59
'0
".Z

"..65

""....
70
7Z

r,

""0'
"

stze of
1"'..18 In wol"da

(2)

controls the n...ber or bits In Intelet" ata (16)

insertcode to keep tr8Cik of sourcelines (.)

opU8tze (.)

Slh ot pointers In IIOrdl (I)

check sUbran,.. (.)

accept only standard P8scsl prolr_a
(_)

trace procedlrl entry and lilt
(_)

tr..t
'_'

.s letter (-) -----
'z13

"15,.

"

Dr. AIHIrew S. Y80...b81.8
Wl.kund~ .s..ln..l...
YriJe Unh"'alt.alt.
Po8t.bot 1161
1001 NC _St..rd_
nae hot.herlmd8

I

{"''''"'''''''"'."."''''.,,,,'''.'''.."'''''''''''''"'==:"'''''''.80:"""'"'"",::."",,,,,,,:.:,,,,.:."""''''':::''''::=''\hfdef STUDARD
1 19999;
'endir -NN

19
20
21
zz
Z3

25
z.
Z7
z.
29

Or...iut.1ona W18hlnc to .od1(y part. ~f t.his soft_r. tor aublequent.
8al. _1I8t. .:rpliolU, 8P9l, tor per:8188ion. ~. ueo:t. 8rrVlIe-
..t.8 W111 be JIIOrQd out. on 8 cue b, case ba.h, but at. a 81n18U8
will require tbot orlMhatton to inclUde t.he tolloWinl noUc. in 811
8Oft.ra 8Dd clocU88:1t.at.1on baNd 011 Olr worll::

na18 product. 18 baQ4 Oft t.he Pascal s,at._
d8'(.lope4 bJ &ndr.w S, Tall.nbaU8. Johan V, .st.sunaon
Mil Hana no !t.Ii'eren ot t.he VrIJ. Unherslt.stt.. AIIst..r-
d_. Tbe .t.berl8lda.

-

3'3Z U~.~::: 11n. 18
si:~~

t.he Ca;~ller 18 wit.ten ill st.end.-d puull

::~~::: line la ~8d. t.hen ~c;ca. 15 prochaced ror ent.ed _.ory}

"75
76

""79

"82
'3
""86
87
..

90
91
9Z
93
9'95
96
91
..
99
100
10'

(powers of t.wo)

t.1 .128;
t.8., .. 255:
t.8 .256;
t.1. . 163~:
t.15.1 .. 32167;

(EM_1shu\
byt.eblt.. ,.8;
vordblt.s ,. 16;

wb81 ,. IS: {wordblta-1}
.1nint. ,. -t.1581;
&Dint. . t1S.1:
auint.,St.rlnl .. '0000032767';
au1onastr"lna .. '21117""'6-\7';

byte.h.
wordalu
8ddrsi:te
prn..a1:te
ahort.ai&e
loncl1ze

'Ud.f SFLO.&T
t10.ta! &e

18tdU.
I1tnd.t SP'LOU

rlo.Uh.

'eadlt

.1;
.2;
.. wordslu;
.. wordaize:

"

wordal:te:

.';

..8;

3'35

37
3'39
'0

"
"'3
..
..

"..'950

"52
53
..
55
..

{&ut.bDr: .80188 St..'.8On
(u- : DO8OurO.

11" auebera)
(&r- : DOIlUbr... obHld.nl)
I : DO rtiOll 01l8e1c1111}
IUd.t STUDiD
f : teat. ooarwa..o, to 8t.Md..d)
lead1t

V.r.ion: 31)

'03,..
,os
,oo
107
,oa
'09110
,n
nZ

I'..eal .18... tor ~ra1:te, r"18i_ _d tha1a Me ba8d1eoptal
I EM-1 requir.s t.n-t objects Ireaur t.h8n . sincle b,w stlrt. at .

word bolmdr,. 80 their addr... 18 .,.. Iorwel1,.. tull word
is 1180 .lloolWd for objects

01' I .1ft.le b1\.. Thl. SZUI byte
il raal1, IUocated to tbe obJeot. DOt. oft1, ak1pped: byaa...ent,
i.8. it the 'n1ya tal. i. ...il_ to. bool... "..iale tben
bott!. b1\.. are ol88l'1Id.

'or .1a&J.e bJte Objects 18 PNbd ..r.,.
or pecDd reoord.a. bel OGl, one b)'t.e 18 .llocated.

.".. it
t.be DUt byt. 18 UllII8Itd. ar1qa a,... peeked ..ra,..

'!'b.
sl_ of

poilllters 18 2 b, d.f.ult. but. 081 be 0~8d at r\8loU" bJ the

~_ peaC1.IIp4..1.er-ro,.s>;
I na18 P8aaal OC8pII.l.. produc.. .1 oods .1 duorlb8d in

-
S.tan...b88. .I.V.Sts"en80D , H. ... St."..n.

''Deecript.108 ot . s.per1a8ltaJ. _.bI.a. ..olriwot.ar. tor of
bloat8t.rwttr811 1 latoNatik8 rlfpOrt.

5'.I d_riptiOI ot
"'81

i. Ihen ...
-1 . ..V1~.NX&L .,..,. ...uaI 8d repoM;.Spr1nl..-V.r1...

S.'''81
optiou .., ... Ihen 18 t.he DOfWal11880011..,. Norto'...

. JI081ti... a ..,. be UHd iD8t.nd ot . 8d -. n.. optiCMUIar.:
.~ laterpret rt1oa. (.)
0: C-'", 8tl'i8Ia allowd

(_)
d:

''''
1.. .., bs ..ad: C-)



m ... klua:idol... at J'] ptrala:intel";]]8 ..... :(): ].. real.he :1nt.8ler:
m ..... :(.,81\,18:lataa")i (tor lote,en t.tw ..1" 18 395 nata. :lntelar: (tile Mader sia)
]OO calputad _ 8t.Or'1IdIn thia thld. ]96 ..,c:1ntAt''''i (ind.. in .rlv)
]" For lIt,.i... sed r.al. 81'1.....bler' COO.t.llt i. J97 lutpfDO :lnt....: h..lqu. pt n...ber" c~ted

."]" datiaed 1meled '.1'. '.2', ]98 copt.: int.,er': tC-t)'p8atriala.1l~ if on)
~'"]'J thia

'.'
_bar 18 t.berI ato,.1Id in .,alus. ].. cSopt:lat.e,er; lloDis .llowd. it 0111 ....

]"
Fo,. r.al. .alUl .., b. n.I8tH to indic.te that

'00 10pt: Inte,.,.: (nl.8ber otblt.inseta with b... tnte,..)~~]49 tbl: oppoalt.e ot tbe .....bler cOIl8t.ant 18 n.eded.
)

'0'
sopt:1nh,.,.: Ishndard option} z

J"
..... :( Ypls:poslt1on); (poaltion of...)

'02 {pointer. polntinl to ahndard t)'J)ul ~..]07 th1d :(totfMt:latet;..) ; {otfa.t to b.,1II. of rltOordl
'OJ

,...lptr. Lntpt.r. tutpt.,. ...ptJHt .boolptr :.P:

'"
].. OIrrbbd :(): Udt)'J)8 polnt. to carr.,..} ... charptr .nllpt,. ..trinapt,. .10nsptr:sPi
].. ,,"oo.r.c : ... (fl...) yO

'"
]50 (088 pI'k1rM1:lI:in40tpl .f '06 11vel1ne:bool.an: {Ih. sow-ee line n\aber .t neat 3htnentl

'"
~, shad..d: (1cIt,.:staDdpt): (Ld..tlno.tion) .07 inolucllll.:boolean: {no LII'. tor Included (lode)]52 fOr'llal.8Ct.ua1.foMIMI..a:t.rn: ... eof.lpectad :boolean: (quit without. .,.Nr if trUl (MItch)

)
yO

m (plpo.:poait1oa; (1'1 11'1.. decl..ation hnl. ... ..In :bool1181D: (OO8pl.tepr'0lr_e or . aodul.)

'"
]54 a, ,i".. 1D8t,.uotion..a-nt or thi. proc 8d "0 1ntypedac :boohan: {Ulle it nested In typedettnlt1on!
~]55 81 i. r.levant. for tONal pt'. .nd for .11 fltused :bool...: (trUl lr floatl!!. polnt inat,.uctiona .r. usedl
]56 haotlO11. (no oonfllctll). .,. "conddot :bool.an: (lndle.te. the MCood dot of ....)

~7 for t\8otiona: ed ia the r.ault edd,..... "] (polnte,..1
]S8 tor to,... pt'.: 8d la the add..." of tM ... tvptr:lp: h.ad of eMln ot to...,.d ,..te,.anoltpoints,..1 j35'

....,.lpbtr ) ... prOIP:ip: {pro,r. lchntift.r-J
]60 pfDo

:18"-1": {_I""
pt D\8berJ

". ow-r"p-oc:lp: (ow-rea'-prooffune 1p <8Mc....t.t_eat»)]61 ,.,."8<1:1,; U'lll8<lof ,.,..et4r l1at} "7 to,:.,: (pointer to tM 808t t'~8I!It.0.. apeee)
]62 .....10 :1a~.. 11. ... ".181 80.....1)

0" lutap:f.lp: (poiDte,.\0 1I..taro 01 laat ....cb8c:l ident. I 1;]6J )
."

(~orcI.)
]64 UO ':blocld.ntD; 1.11 18110to It. .... ot ,rd_l..aUon}
~,as -, U' .:.,,1"''': (81118toreqa1".,... .-or .......)

... ta:attr-; fot'" tor OIllT_tru. .-01 ?JOT 1..S...... UJ (.....,.)
JiB _u.,~.; ("'18 .f 1.el.) ... ......:tll:t".; (... ot "Mal ...... ft.l.)]89 __:bool_: ... Hrbuf':....8J{1..8a) fII ....:

'"
]70 1...81:1.._; (l81M1..... 1.98 "Ut ~) ... iop:wr.,hrooh.) of 1,;~]TI 1.IM.-e:1DhC"; IlIM1.... &198., UII8",-1..) 1127 (hi..:.......... 18,.. V_:8\"'''' out"",']ft laWl.:1...... I.... __ oalr l...U, ..... ... ...:trr.,t.........] of 81_;
m ....... dlltllo.r lM1 ........8t1_) ... I.....".. -.NIsi]70 -, ']1 fnr:......rO..l...] elln",";

0]1 hadl... 18 nil
JI8 I ']2 I"II,:.-rq(nr...J of a,.bol:
3TT - lUIe__ tr---' ... _\8I"'II81a ... doo.1..... nrllt} 0]] (8JIIboltor r......... ......)
]71 .,:a..W: 11... .)8trol) 0]' ..:.....,c...] or ow,''';]79 .:8\tr: (qpo....... .et.bocI.,..1t.l.....h. ot sapr) .~

(""''''
of. obaraoter)]II tN\u.....

"

18.,.1 ']8 ..,:.....,c"..rento........1) ., s,.1:I01.
]81 ...1.....; (18 .....\or) OJ' t8J8ba1 tor al"1l. ......\81' .,....hl
]82 ....,:obDM.". : t,,,. .t olt. .... ., 1..,.) ']8 _*",.,I1U...] 01

=::~'~~a1.,1~:-.;' routi...)]8]
'f81:18\.88-; UI 1_ .,.1101 II .. 00Uhe\

)
']9]II ta:..........: t...._ l...tb} 'oo OfIt.:.....,c'.'.....] at law,..;

385 .l:Mo1..: I~ 11 0",._, ., ,.op1... I ....U..) .., hl"'08OlI\:.....,r'.....a')., 11001..;~- ............:"-1..; Iv. tor -"'1Dp 'a - -) ... (26dift.....t. .....1...)
=]IT .. :.1...: tit 1..

""'1
1. _ ld.Un.,.)

"] ....np:.....,t:1d61...] of 1,;- I... __\81'8) ... I..... 18 ..8I"08d4l)

'"
U..:1a\o8V: tl188...... .. .. ft.l. (t...) ,

0" .......:.....0......'0] of]90 G...:i8\e18r: (.-ber .t 188\&leb81.....) ... r8IICII'II.....:elpb8: 8d:f.8taa.. 8M';,., 1__.:1_\8&"; ...,. tr_ 01..... of h) "7 I... be,.. t"- .atet'salbudtac ....}
!tI 1."1:1'181": 1.....\ .,,\1. Illell ... Im..1

...
226
...
U9
'30
']'']2
']]

']5
']6
']7
']8
']'"0

,......
810"..

0 11..;
0..'88';

(pointer tJPol8)
.,. "8tt'uctIr8.1,. "SdeUner;
1,. "'lalll:..,. DlOCld.nho;
... '".._uto;

I.., t"..)
....
...tand..to, c..
.n."btn...,o:

8et 01 8,001:
8e\.t idel...;
8t\ ot .truettor'll;
_to of .tr\lOtn..:
8et .r 14_t.tl.:

...
"]...

fr...ef t,p..)
alpha 8rT8J'[ idr ) of char;
tnt~ ,.[ tv ]

0'
ohllr;

(~rd '1pu)
"r".r~..110 :hte...:

...:.lJlh8;

...l:bt.q:..;
obDo :11It8...:
l1Do:lDw.r;
11ar:lnte...:
Of't.:1nt

;

t:a_:tntJp8;

-:

...

.".........
'51...
2>]
'542>....
...
........,
...26]
...
...
267
...
26,
'70
27'm
m
27'
'75
'76m

'7''79...

f,,"or D\8berl
lid_Utier P8r.at.er it r..lr.sl
hll...,.10 P81".ete... it I"e-qulredl
{col_n ndlber}
l11na I'".-ber}t,..18th. to shrt

0'
(1nolud8d) nle)

Itd8. but. berore preprocess!n,)
bDlree fih a.e}

poalt!oa_reoord
8d:lnw.r;
h:lnt,q..;

'Uhf SECJtEIrS
.,:..1"....

'edit-:

ItoM 8ddr Il1to of certain ,...lable)
(for 100818 It 18 t.ht byte ott..t!
Ithe Inti of the b...t)

(Oftl, ...el..,.t tor alobllli HuO) )

(~.
0' to". at.tr ... __ to r__beI'" qu8l1t1u ot
1011I*'t. to del8J' tile 10.:11/111ot tbe81.U08. too dal8J t.he lOr.U", of OM wor-ctcoa.~.nt..:

- bowtd cheoldac
-

_to bU:Ud1.aa.
to del., tbe 108diq of d11'eot 8OO...1b18 object.:

....tttdot be8Cltaa of r88dfwr1te

- etn..1eDt a.-d1111& of tbe vit.. .tat8Mlt..

'"
"J...
...
...
'87...
...
>90
...
"J...
'95...
"7
'98
]00

]0'
J02]0]
]04
J05
]06
]07
]..
J09
J10
]11
J12
J1]

]"
J"
J1']11

]"]19
]20
]2']22
]2J
]2'
]2'
]2']27

]2'
329

ft88e1nroar.......
nlink:np:
fn..:lp;

occur :wh.r. of
blok:():
reo:

();
vreo;(wa:stt,.)

-;
bloeldnroal"eoonl

ne.tbp:bp;
1c:ln\:4..,.;
Ubno:lnt.ler:
forvcount :lnt.eler;
lch.lln;lpi

-;

(one fo,. .loCb ..perst.. a.. specs)
(one dHper)
(arat. n.e: root or t.,...1 --
la.. .pace opllaed b)' V1tb at_teII_t.}

(til Il1fo of the curr8ftt proctd )

Ipoll1"" to bloeklafo of .urr"ound1n& proe}
(d.ta. loo.tion oOlmter (fr08 bqin of proc) )

In...ber ot h.t looal lab.l}
In...ber or not pet specif1.d fOl"V8rd proe.}
{firat. label: Iwad.. or ch81n}

{ah. of structur. ia bytu}
Irhl blt.}

(n ,. of r d..crlptor){, of
oonat.nta}

Ilow,. 8WS upper boUDd}

{tJS* ot bo..md.}
Imab8r ot subr descrlptor)

{type of polntH obJect.}
ItJPe ot ..t .l_enta}{typeof fU. .1_8fIoh}

'"
go

atruct"ea,.econI
aiz.:lnteler:
sn..:.n..set:
C&88fo", :structro", of

.eal :(SC81no:lntq.,.;
rC0a.8t:1P);

.ubl"sn'.:(81n :lntsl.,.:
rana.type :ap:
subrno: Ints,..

):
pointer :(eltype:sp):
power :(.l..t:ap):
fUes :(t11t1P8:ap):
.r,.sp,o.rr.)':

(_ltrpe:sp;
1Ju:trpe:.p:
"pos:po.ltlon);

recor-cta :<fatfld:iP:
t...p:.p

):
"...hat :(""'''81:lnt.e,..:

nzh..:.p:
..tap :.p

):
tq :(fah..:s,;

tndap:ap)

{t:rpt or .r,..,.. .1_ental(type of .,.,.a)' hd.11
{po.1Uos of 81"1"8,.desc,.lptor-l
{poUts to fi,..t field)
{polnt. to t.q If pr.Mftt}

ltal .al.. fo,. thia ...l.nt)
(Deat .qullaval ...tant)
{points to tq for .ub-oue}

(n.-at ...1811\ of cue)
It". ot t..1

(t.". of Id_tin.,.)( or id_tln.,.}
(... _te,.id rebid)
{\88dto 8. .,.,..1 ohainsl
{"""a1 n.. blta}

]],

]]2

J3J
]]'
m
]]'

id_tlti.ral'8Or8N
tdt".:ap:
na.:alpha :
Uillk.l"linll::iP:
nut:lp;
In..:lt1.._t:



"9,,...,
'52

.':nl. ot b,t8: (the ., ood.1
rrora:ftle ot err";

(UM o~pi18t1ol1 er!"ora)
I

"' " ,.,."" " ,,"'.}..'
'S'S...
'5''51
'59
'60
'61
'..
,..
'65
'....,
'..
'TOor,

JII"'OMd"8 l~b1t.e.(b:bJt.; 1:1ntqr):... b1.b2:b;rte.
.....

11 1(0
"...I.t Hatalat tb8 Ne1ll b1:.o; b2:.t7 ...

el""-18 1:._1_1;b1:.t.8.,
- 1'" t8: b2:.ta.1 _

1db' t8 ..el.. M&i8 b1:.1 ... t8: b2:
*1 d19 t8 ;

_t\.eC.',b,b1.b2)-:
~ lencst,(1:1nt.e.er);.....

l'
(1)-0) ... <1<ap_nc8t.O)u.e wrlt.e(.'.1.8p tut.G)

el.. ..-2b)'tU(.p cat2,1) -..; -
fJI"OMdur.clb(t:1a"'

':Helll it 1<t8 u.. lte<.'..P_Ub1.0 81.. Ue2bJt.u<.,_1lb2,O 8Dd;

~.leallb(1:1n~...):
Mc1a 11110:,,11_1 i

..;~
1<5JI_nUbO t writ4<.,.t+8p_t11bO) elM l8DClb(t}:

'13'T,
'15,,,

"8"9
",...

JII"OMd IWNllb( 1 :lnt8181").

-'18 it 1<t8 u.. wrtte(.'.8P_dlb1.1J el.. .8ft2bJt..C8P_cllbi2,1> ...;

leaO(b:bpte';
-'18 wtt,e(.',b)i 1111O:_11n0+1.-d;

~ lea1(b:b)'t.8; 1:1nt.q..>;
bIiip8 ,.o(b); .-cateU .t:

~ 18Dd(b:bJ\..: ':lntet;er):
Sa ..aCb) i .endlb(d) ;

'"..,

'"'"
""",...
'93,,,
'95
'"..
"9500,.,
502
...

, .-.l'..U etJPe:bJ\..; ... .:81..);1.J:ll1t.e.er;
M818l:aidlr...;

WdJ.. (.U.' ') _ (1)1) do 1=-1-1:
wrlt.8C.'.D888tJP8 .1);

':'7

J:,,1 &01
'0

trl.teC.'.ord(a(J]})

561 it u,.au \bn toP".t'II..:.np .1_

5" .....
563 r8fHt 11p1:811p:
56' 11 11p" >588 tb88
565 Ml18 Up:.Up".1118k: 1l.~:.tr\l8'"
566 elM
561 btlClII It Up" .D tIIn ...iD:.tr ; {_ coanlct}
561 l1p:.Up".rlink; a.tt;.t.l..:
569 :
510 _t.1l UP-DU:
571 it 11.tt. t.b8II Up'" .1l1DII.:"rtp .1.. Up1" .rl1U::"np
572 ...
573 tip" .111Ak:..1l: tip" .rUnk:".U;
51" it ..81. tMa erl'14(.o2.Da);
515 88IIi

517 )InI04Ihre inU.po.C... p:po.it1on);
518 p.h:"l...li p.8d:.0;
519 lit,.t SEQtUTS
580 ,...:.0
sa1 '_it
SI2 ..;

58" tau..Ct.p:.,; t8ll:1a\.8I");
S85 1.8...~ . .. 18
516 ",:ah,; peollb1t:.tal..; R:.rtzedi po..811:"' ; , 1':.1 1:
58T 'iN., 8GIIII!'S
588 :.0;
519 ...U
590 8811 881:

512 MVlp(Jc:l:ldel...; .;81 ; 1't.:a,; ..t.:l":I,;
593 ,Ii,; t:tn...,,;

""
h .n~

595 _Irlot

"'
\JIIIIU.08Tb8d: (8iaU.. 1ItruRur'.)

591 -.(,.'".a);
5tI :
599 ~ .w(,Jr;OD8t); p"...1\18:.0 _;
600 ...e:
601 Mc1aaev(P..".); t:.CIIMd l.Md]; 1.1t.po8t,"..pDa) ...:
602 n.l. :
603 11I8III8 c,.tield); ,.. .tottM":.o ...:
11M 1\80: I... at"

)
605 Dew{p.proe.80Wel);,.. .,nd":88lDtual:
106 18Upo.C,".IJ!PO.)I ,..

.""':.0; ," ..,., :881.1;,.. .budlc:.o
60T _
601 at;
609 ," :..; ,.. .11:1...:.11:1;,....1I1tJP8;.1dt;,...a...':..';
610 pOI

.111U:"aU: p" .rUDIr::.au; ," .1n..:.t; 1MWi,:..
611 ...
613 "-'1_ ,<.t:.",,*'tto...; n:l.t.q..):.P.
6n yw ,:.,; .n..:.n t.61§ ... en.l.n:616 _ .f.f

505
506
50'508
SO.
510

'"512
513

515
51'

... n:.lpt1.; I.J:lnt..eri

.....
it rtpA .prpo..h(,,' t.bn. n:~f1pA .n8ft .1..

~l::;;>O do
'; J:.1: 1:"'f1p. .pfno:

...:bee18 j:"j+1i n[jJ:"cIr(1 80d 10 + 0,,1('0'»: 1:.1 dh 10-.li

":7"0(b); l8nldent(sPJlft_.n)

prooed". ,enend:
b8a1a Wl"lt.(s1.sp_cendJ ...;

procell". ,.nUn:
beel_ liv.line:"t.l_:

~i
opt['l']Oofr t.beII if ..1n u.. 'etJ1(op_l1n...orl,)

518
51'
520
52'
523

52'525

52'
52'

52'

'"532
533

5"5J5

'"53T

539
5'10

5'12
50,

5'15
50'

5'18
5'1'

::eta ,enre,(ad,u.nr:lnt.ler);
it 'Z<"word.lz. Uwa

tad:
bacl. 'erl1(p_.n r.I): letten(ad); ,eneat(nr): leGend...

{."".."""."."":"..."""'""".."""""."".""""""..""'""",,,,"'..,,.,,."."""':."",,:,,,,}
proe"". puterr(.rr:lntl,el'):
1.8 you will notic.. III error nl8.ber, .re pl'"eo:8dedby'.' 8ftd

'0'
to} e.ae their real,8berlna In eaa.e of n.w errornl&ber,.

bec1D ...rno:...r; wr1\e(error..e):

~; err>O tb8II ~1II 18IIHp serror); sen.net ...

proD_Ir. .rror{ err :!nt.,er):
b881D : pac..: i:. _1: put.rr(..r) :

JII'OMdw-. .rrld<rr:lnt8IW; ... 1d:alph.):
b4t;18 :"14; 1:" -1; put.lrr(err) ...;

prooed". .rrlDt(err:iDle,er: 1:1I:twaer):
b8C18 11:..1; :".P8C<e.; puterr(..r) 8811:

JII"OOtId". ."perrCwr:1Dt.8I");

"'18
It pOat1 tII8II. IM&1JI error(err); p:..11 ... 8811:

JII'OO8IIIIr. tenKeadr':
b8&:18 it aoptOotr UI8 eITOrC-(..o1» 8811:

JI"088f". 8fttArld(rtp: Ip):
(..tel' Id polDtacI. 8t by f1p iDto tbI D~t.bh

Wb.icll oa 88C1I deel...tioa 1..,.81. 18 o 8II1Md ~
.. tmbalmcedbiD..., tl"e.1... ".:.lpba; liP.l1p1:1P; lleft iD:bool.an.
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