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POllCY PASCAL USER'S GROUP AND PASCAL NEWSLETTER

Purposes

USER'S GROUP POLICIES

..
. .

..Membership

- are to promote the use of the programning 1anguage Pasca 1 as well as the
ideas behind Pascal. Pascal is a practical language with a small. systematic
and general purpose structure being used for:

* teaching programming concepts
* developing reliable "production" software
* implementing software efficiently on today's machines
* writing portable software

is open to anyone: particularly the Pascal user. teacher, maintainer.
implementor, distributor, or just plain fan. Institutional memberships,
especially libraries, are encouraged. Membership is per academic year ending
June 30. Anyone joining for a particular year will receive all 4 quarterly
issues of PMC.al Na{t~e.tte.'!. for that year. (In other words. back issues are
sent automatically.) FTrSf time members receive a receipt for membership;
renewers do not to save PUG postage.
Cost of membership per academic year is 54 and may be sent to:
Pascal User's Group/ %AndyMickel/University Computer Center/ University of
Minnesota/Minneapolis. MN55455 USAf phone: (612) 376-7290
In the United Kingdom. send t2.50 to: .

Pascal Users I Group/ <';Judy Mull ins/Mathematics Department/The University/
SOUTHAMPTON/S~g5NH/United Kingdoml (telephone 0703-559122 x2387)

NEWSLETTER POLICIES

The Pa.6C.a£. N<!lc~e.c..tteJr.the official but informal publication of the User's Group. It
is produced quarterly (uslJalTyseptember, November, February, and May). A
complete membership list is printed in the November issue. Single back
issues dre available for $1 each. Out of print: #5 1,2.3
#4 available from George Richmond/Computing Center/U of Colorado/Boulder/80309

The contribution by PUGmembers of ideas. queries. articles. letters, and opinions for
the N~c~i~te~ is important. Articles and notices concern: Pascal
philosophy. the use of Pascal as a teaching tool. uses of Pascal at different
computer installations, portable (applications) program exchange, how to
promote Pascal usage, and important events (neetings, publications, etc.).>-

()-
J

o
a.

Implementation information for the programming language Pascal on different computer
sys tems is provided in the N~~'~Cute"Lout of the necess i ty to spread the use
of Pascal. This includes contactSt6"(' maintainers. documentors, and
distributors of a given implementation as well as where to send bug reports.
Both qualitative and quantitative descriptions for a given implementation are
publicized. Proposed extensions to Standard Pascal for users of a giver.
implementation are aired. A,nnouncen,entsare made of the availability of new
program writing tools for a Pascal environment.

Miscellaneous features include bibliosrapnies, questionaires, and membership lists.
Editor's notes are in Pascal style CO~ID~nts (~*).

WRITTEN INEORNATION FOR THE !!..£.w~(~t(<;-.!!.. IS EASrf,R TO PRINT IF YOU TYPE
ALL MATERIAL l~ OR DOUBLE SPACED SO THAT IT IS IN 'CAMERA-READYu AND
U H

PHOTO-REDUCIBLE FORM FOR THE PRINTER. REMEMBER} ALL LETTERS TO US WILL
BE PRINTED IN THE ~e(<J~t?.!."!.~~~ UNLESS THEY CONTAIN A REQUEST TO THE Cor~TRARY,
~N OVERRIDING GUIDE SEEN IN MJ QLD '(~D I<1AG,~ZI~~E !\PPLIES: "an ti:,) ;",),('.~ t;:,~.~
1~.{t.~.!_~~~__l~..~::_~!

n - l:nd y r'iic kp.1, ed ~to to', Jc h!~1''.'? St (':}i t ~ ,} 5 sot.: "iate f:J"1to-r-:-~\w.,/..'~"-rC.;.'-I-;r6-.



1m UNIVERSITY OF MINNESOTA Unl 1tyComputetCenlar
TWINCITIES 227ExperimentalEnci rlnl Bulldlnl

Minneapolis,Mln_. 55455

(612) 376-7290

PART I - Standards

WowI It took only one issue of PUG's Pascal Newsletter to bring on an avalanche

of .Where do we go from here?"sl It was first put clearly in print with a short note

in PUGH'3
by George Poonen who noted that various implementations had diverged and

that a standard was necessary. Nowwe have: TonY,Addyman, Frank Brewster, Charles

Hedrick, and Willett Kempton (see News in HEREANDTHERE); Mike Schneider, Rich

Cichtlli, and Arthur Sale (see ARTICLES); and Steve Young, Tony Addyman (again),

Duke Haiduk, Judy Mullins, Arthur Sale (again), and Tim Bonham (s.. OPEN FORUM)all

discussing the topic of standards. The concern, I believe, is out of our desire to

-see Piscil succeed. We are in a computing environment which is not altogether
friendly to Pascal. Wewlnt to be able to respectablY use Plscal in the future.

I have been very confused on the subject of Pascal standards in the past. Mike

Schneider and Rich Cichelli have (1 think) straightened me out. You see, I thought

,WI Ilready had a Standard Plscal, with the Revised Report and the Axiomatic
Qefinition. These two concise and elegant (although not perfect. but yet what do you

..nt?)dpcuments were produced by Niklaus Wirth and his associates and coworkers.

And I believe that Pascal has merit because it WlS produced by a single man of the
. cllibre of Niklaus Wirth, who (as evident f~ his work) profoundly understands

pro,rlmmfng l.nguA,' d.llln, from lfngufttfol to fMPl,IMtntltlon TIIIIon. p.rlon
.COItI. .ecid8 wh.t to meld when meeting ill of tilt dtlf8n ,oata 18t out fl'Ollltht It.,.t,

''',If,*".1WlnL..to io w".. I ..II'i '0"" for 'iM,,""" w".. Nt"""1
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..,,'ill Mitt.d In orO.r to N.t tll. d.llgn aOI18~,~~~" .1Id.fficl.nt Iylt., Aho

t~t lOll ,.pletl WI,.. .l.ft und.ffn.d, And.~j,otll'" ftltu,..s Wil'l omftted wfth
~rtalon to achitv. the goal of provfdfng a t"l~w1th which to produce r.lfable
lof_,.. (okay- you could call it: "protect thttrro,.-prone hl8n prograllll1trfrom,

' "

't",,!::r'.

h~...lf or herself." It mayn~t bl pl.as.nt, but
tne1neh

believing; a good

dose of eg01ess programminggoes well with this.) s without saying that Pascal
<';':"'~""18 not the ultimate progr ing llnguage, or ptrfecfj'or that it is all things to all

people. An goodso far.
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EDITOR'S

Butthenother events took place. The Revised Report suffered "revisionism":

Nov., 1972, July, 1973, Dec., 1973, the User Manual and Report, first edition (1974),

second edition, first printing (1975), and now the second edition, third printing (1976).

Howcan one call,or adherence to the "standard" when the samet?) "standard" keeps
changing?

.
Also among the many ill-conceived suggestions for "improvements" to the language

by users, there were some very few that seemed reasonable to dyed--in-the-wool Pascalers.

There was no mechanism for sounding these out for worthiness and acceptance, save

writing to Niklaus and Urs in Zurich. This has been very frustrating because we didn't

know where we were heading. (Whatwas Pascal's future destined to be according to its
creators?) Wewere told on the one hand, "no more changes." Werelaxed and said
"fine.\ Thena revision came along and we felt cheated. Weweren't kept informed
of what other users had suggested, either.

Rich and Mike have pointed out that Pascal can't continue to be what Niklaus

Wirth says it is. And that Andy Mickel can't arbitrarily restrain attempts to change

it because 1) Andy fears destruction of the language by attempts to "save" it, or
2) Andy doesn't want them to destroy the essential simplicity of Pascal which is

probably its most likely reason for success. They also pointed out that we don't have

an officially accepted standard; a "political standard" if you will. Really, when

that concept dawned on me it made sense. A major computer manufacturer, when choosing

a commonlanguage for all its software development, democratically decided to pick the

one th.t most of its programmerswanted to use. With the choice of language X 30~,

Pascal version A 25%, Pascal version B 13%, and Pascal version C 27%, language X won

by a pluralfty (and by ~efaultl) and tPp ba~ . al w@all ~an 5ee. If we want P.5~~1

to ultimately and completely lucceed, WIcan't h.ve thi.1
Nowhow till WI ,.tlDhe the tlu"r1I~L(a)' Mtny 1I,,.,II,,a _uUU,,_l ~ "~U" _hnli~t'lh

falml", Indfrlnm! m~mn! HnnHBi1Hm m 1I1!I~t~II~lr~
.

~II:.! ~~!\',t ~.~~
,", "tk~~ ckijl~~, tki .Hii~H.Hv. 4~ lHII ~ijl"t \. lo lowelt.mli' I!xllerlnHpH., qUIt
ItrtY1ng fO,. IXC." .nc., qui t IId,...ml ng tll. impoui bl. dream" of Sit fng puc.'. take

OVI"thl majority of industrial and aCldemic computing (wiping out Cobol and Fortr.n.
within our lifltfmes). Then we could say regretfully - "wow,Pascal's nice, but..."
.s so manyof our half.hearted supporters and critics do now.

I feel that: 1) we should continue to debate this topic; 2) a PUGStandards
Committeewhenset up should be small (less than 8 members); 3) its charter be
initially agreed on so as to limit its power; 4) within the committee's initial charge

* This brings to mind two acronyms: John Easton's SHAFT or Society to Help Abolish
. Fortran Telching, and Mitch Wand's ACSor the American Cobol Society - analogous

in meaning to the American Cancer Society.

:z:
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EDITOR'S CONTRIBUTION

the action should be to get the Revised Report (User Manual and Report. Second Edition

third printing) accepted as an official standard as is (even if only provisionally),
5) later the committee could recommend subsequent actions.

Look up the articles in thi, issue of PUGNewsletter by Mike and Rich with their
excellent analyses of the current situation. Rich bluntly hints that many features are

best left to separate software writing tools. In all honesty, I don't see how Arthur

Sale can say in his October 22 letter to Judy Mullins. "Of course I agree that

standard Pascal must be adhered to" and also say that it is best in specific CISIS to

add features that all Burroughs Algol programmers are used to. Pascal was meant to be
a departure from the past. See also the article "Experience from the Standardization

of the SIMULAProgramming language", by Jacob Palme, SOFTWARE,Practice and Experience

Vol. 6. No. 3 July-Sept. 1976. pp 405-409. (It seems that each issue of SOFTWARE,
Practice and Experience always has some good articles for the practical programmerl)

Weare indeed in a unique position in computer science history as people (rather

than large organizations) responsibly influencing an influential language.

PART tI . Pascal User's Groupand Pascal Newsl.tt.r
1) PUGha. 516 memb.rs In 22 countrl.s and 43 .tlt.., (W. h.d 317 It I..t writing.)

I'm 'O~~1thi' n'wII.tt.~ II 10 I.t" lut thi. 1.lr the Novemb.r II'u, will hlv. in it
f..db.ck to the S.pttmb.r Islu..

" nJ:
~~4Y M~11jns ~n~ r~r. R. H. "arronRf ~DI Hn1v~r'1~Y Qr ~~~f~..mP:fft" ~t~1

~\::1~alllll f~~~~~~ mWn~ ~ ~U~d~:~n ~mmUmA mm fg~~~8"1"lllUm IRi
. ~,..,tft, haw.. f8f ~ua~.r.hi.. In ih~ Ynlili ., "'_1MI JY~ w.. 81"8Irfl'. ,nt,
mtfflD.r, i~ the U.K. woul~ not g.t f'st mill I.rvic.. Whil. at the s.me time hlvinl to
peY. ~llltiv.'y high iKehlnUI rat. for .4. WIi" 'Ict hidd.tid.d to .,nd thl 'i~.t
2 newsletters (IS& 16)airmail because we could afford it ~nd Pascal neededthe shot
in the arm. What has transpired between Southamptonand Minnesota is no I..s than 6
letters .ast to west and 5 letters and a phone call west to east on the subject of
cheaper weys to send the newsletters (air freight. etc.) These 11 letters are not
reproduced here; they mostly contained calculations and mechanics of mailing.

3) While we are on the subject of finances. I'm happy to report that we're doing

just about right. ~e'v. beenable to afford to send out 250 issues of *4. anddo a
larg. ..ilout reque.ting implementation Infonmation, Westill plan to print and mail

17 an~ 'I. so ~on't worry. Th. n.xt ,h..t contain, a breakdown:

516 members 8 $4

8 members not paid yet

6 members for 2 years

1 lIM!IIIberfor 5 years"
ABM+ JPS contribution

postage, mass ma11ings

refunds for overpaYM8Rt

printing and mailing '5
buying 230 copies of 14 ,

postage for 15 back1ssues
printing newsletter titles

$2064.00

32.00

24.00 extra

16.00 extra

29.00

$2101.00 Total Assets

$ 52.00

4.00

487.10 (700 printed, 368 mailed)

100.00 no bill for mailing yet
27.40 so far

5.60

$676.10 Total Expensts

Theoretical balance. 2101.00 . 676.10 . 1424.90

Cash on hand

PUG uce Account

Actual balance ·
$ 77.76

$1353.30

$lUl,06

4) aackiuuII. ,.. the .tet1on in HIRIAND))lAI. Ouroff.r to IW '4 to parlonl
in North AmI,r1ca who di~n't .lr.aQy glt on. d1~tlt

''''
GIOrgi Ri~hmond.xp1red on

~~~I~~lul~.1" '1~~'1~'i,ft~~ii :~l ~ ~}~11~1iIt11:~{.~~~il~I.~ji~lJi1ftI"Jrj~~'
will ,'ldWI"t Mlil ~, 'I' .'hl', W.wi" 81

y tft(;...',t ," 'hl.ftIWIWh1,ha',.I'..
in 14. 10 for tholl ,., lOuwho30in" aft.r Octo",,"'. In~ nf11 Wlntthl nw,'.".r
14, order on. fromGlOrOI Richmond.

5) I apologize for announcing our policy of: "all the news that fits, we print" in

the same issue that WI put the policy into practice. W. modelled the policy after

SIGPlAN Notices. Feedback to Newsletter *5 has been mostly favorable, the unfavorable
comments have been largely unwritten. Some heretofore unwritten comments went like this:

"Your organization could be improved. '!..

"It was fun reading the News section in HERE AND THERE."

"tt's ~ood to ... the corresPOndence you hid with Zurich,"

"tt'. taken I long time to g.t ~ newsletter in the mail,"
"Th. art1cl.. you printed wtren't 10 hot."

....
en
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6) Last issue we tried to plan events so that you would receive the newsletter

., 'h. "Uth~jhU df ..~'!mbl~. ~ut WI dtdh't titml .1 Our tiu'8ff da'. td~ matlft.t
wa. .u~,..,rl to b8 dul~ lS, but it lAqqprl te du'~ al. We b'qan ~wtt1na th, npw!l.tt.r

tmt~Ir:~!qr ~1: ~~ ~~Ht t8 ~r~~- A!'~!~!t I~

I
I"t~n'" tM M~, n~!1 ~e ~m 1~t~r

~I ~~~ ~U~ 7cld cJ~I~. ~" s~~~'ffib.~~, U. "~d ~ H I" t"; III iI~~~~~~~ t I" l~~
U.S. WI know (so far) thlt lome arrived II lit 1 II October II Thil illUI wi" problbly

arrivi ~ Christmas (no kidding) but we beg.n November4 to ~t It together .nd we are
golnl to pre.s November15 . much better than last tl.., except WI have. 'ate start.
OUrcutoff for material for thfs fssue wln)l1gfnilly October 1 but lagged to November
5. Issue'7 wfll Probab'y be smaller IS it wl'1 go to pr.ss probebly before WIget

rtlctfon to thfs fssu.. By befng smaller. it 11so won't cost IS muchto prfnt.
7) Offers to help. In IS. N. S01ntSlff'.nd W. Richlrd Stevens offered to help

with the User's Group. Nowthlt somethings hive bltn .st.bl1shed, severll tlsks Ir.
Mealing clear. Th re:,

. manlg1ngdistribution o(~~oftware writing too's for Plscal
written in stlndard pasc.'.IInllinl diltributi.n ",OItlI01inl 0' 'ibr.ry Ind Ipp'iCltionl
programsfor ,.SC., writ,," In standard'Isca'

,
""t"

f
't,tn, . .i~H'r!~

1
"\1' I pw.'11..t.". ItouS PIIIIII

II~@ tl~!~~ Irt1~1'1 "8 IWI I

i\ij \iki~,?
I) Twoencour.glngtrendt. First, withMic~proeillorIntlrlst Iprl.ding (rea'

co.puter power to the peop'el) it is 1mport.nt to h.vI . '.,CI' subs.t competewith
IASIC In 16K. MarkRust.d underlt.ndl this v,~ Wl11. lee his Motoro', 8800
ducr1pt1on in IMPLEMENTATION NOTES.MarkWO!"4;!'kt to heir fl'Oll those persons
1nte,elted. Second, ~ohn .nd I h.ve b.en IItt1n,:'otl Of Inqu1rl.. 'bout 'asc.1 .nd
,..tllltlltitions in the fo""of phonecan. ~ 1.~ . with IIIOstof ,th. from

ptI"8OftIin industry. Prtcloll1nat8 are s"l1,'~ 'Writing f1nn'.nd minicomput.r
CCIIIIPIniIi. So next time ~OIIItOn.says PI'CaT,;;~S ;Mt it's not "rtalworldoi

.
.. .it. '.'_~;~

Y'te11 t8 that it's hJDDtII1!1fri9ht now" c,' "",,:.- .';D (.. .
... . .

t)'Thlnx are du.to .1i the people Who~ve..id'n info tion ~ print .' thlt
."',

.,-,
'"

'-',

,

!!lIB ~ newsletter.'~Thanx:to John. TimBOtihatI;~"'~ntr. and flerb.Rubenstein for
IIIlp1ng'1IUt together this 1uue. '. '::;. ~£,~~

'"1:J
>
en
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PASCAL NEWSLETTER '6 NOVEMBER, 1976 PAGE 4

ANNOUNCEMENT OF A PASCAL USERS' GROUP

DISTRIBUTION CENTRE IN THE

UNITED KINGDOM

AIMS

~. To expedite distribution of the P.U.G. Newsletter to the U.K. and the re~t of
Europe, the Near and Middle East and Northern Africa.

2. To collect memberships in P.U.G. from U.K. members avoiding high bank char es
on transfers of t to $. .

.DISTRIBUTION

.vil. Central P.U.G. at Minnesota will send the original of the newsletter to
Southampton for reprinting.

2. Newsletters will be mailed (second-class postage) from Southampton to members in
Europe, the Near and Middle East and Northern Africa.

PASCAL USERS. GROUPMEMBERSHIPS

1. The address for U.K. Region memberships is

Pascal Users. Group
c/o Judy Mullins
Mathematics Department
The University
SOUTHAMPTON. S09 5NH

(telephone 0703-559122 x2387)

2. Memberscan pay £2.50 by cheque or postal order t~ PASCAL USERS. GROUP (UK)
at the above address, and will receive a receipt and member certificate directly.

3. Membership forms will be forwarded at short intervals to Minnesota (at least in
time to catch. the next newsletter); a copy is kept at Southampton.

AVOIDING CONFUSION
. .

1. There is only one membership list and labelling program - Minnesota's.
2. Therefore anyone can join directly by writing to the U.S.A.
3. Using the U.K. Distribution Centre only saves money.
4. Nomatter how he/she joined, a memberwith an address in the U.K. will receive

newsletters via Southampton. '
5. All correspondence other than subscriptions (such as change of address, articles

for the newsletter, or questions about comp,ilers) must go direct to Minnesota.
If it inadvertently arrives at Southampton it will be sent on by airmail.

August, 1976.

Rev. November, 1976.

J .M. Mull ins.

A.B. Mickel.



~ (ALPHABETICAL BY LAST NAME) a tiller. The point is that if the automotive designer finds steering wheels
un1nter.st1ng and refuses to specify them as standard equipment, the user has
two options (assuming he buys the car in spite of its failings): design his own
§t@@rln,IppArAtu§, or pggp~rlt~ with gth@r§ In filling th~ QIP in th~ '~tlnd.rd',

If the d.sig~.r wun't ... the i..u., u,.~. Will, the lett.r, in the n.w.l.tt.t
~H~I"", ',W" IPPIY ~._"Hij .H~ t"Hfl..t~~ 1"~H~~~HH1.m', ~~~.f.Ht1v Wltth',

~~!c~\n~~r~~~~k~~r~t:~r~~nR:~::i {tj\'1:~~1~! ~~rnw~:'J~~~1¥~~::~':~'~:~~~\ih

'Ir1y and practical .xperi.nc. with the 1angulg.-
-11st your compla1nts . probl.m., rank.d, on. l1st p.r man, (Maybein a newsl.tter

s.ct10n, 'Whit's wronqwith Pasell?'?)
-complr. not.s for sim1lar1ties
-see if you can agree on solutions to any of th.se
-implement exper1menta1 changes; test till work1ng
-promulgate as PUG-US'extensions'

"The last item is the tackiest one. "A camel 1s a horse designed by a cOllll1ittee."
Standards - the real ones. in actual use - are designed by those who are actually

working in the field. in the course of their work. So if you and other of the
few presently experienced Pascal users won't add to or alter Wirth's
pronouncements. don't be surprised at the later irreverence of others.

"All of you (me too someday)mayowe a lot to W1rth. His opinions deserve
respect and attention. But if he's to be treated as God. and his language as the

'In GOmmlndmln,., hOWGin PI§fll A@Improytd' Tht tlm@to '§tlndlrgIJ~' 1§ not
now, but Ift.r u..r probl,ms havI bltn fle.eI frlnkly, and sDlut1on. found,,,"
("O/Um')

E:t .! U. ~U \:dnl ~~ ~~i:~m,~i E~:: 1"~I"I~~\n~ H~~~\6H::(~~:ll ~l;. WI

Betch Street. Wl1mington. DE 19898 (PUG men()I..): "Have: PDP-ll series machines:

04, 05. 10, 15. 20. 40, 45. Using: (1) Prof. Per Brinch Hansen Solo Pascal

Compil.rs, (2) Univ.rslty of illinois DOSV4 Pucal Compiler, (3) Puca1 P2

System.

"All of the lbove systems have thei I' drawbacks. Myinterest Is in a better
transportable system for use on ~CPUapplications. I am very happy with the

COC6000 version 3.4 at Purdue University; however. aChieving the same degree

of performance on a mini-computer has been and will continue to be a challenge

Hr. Stephen C. Schwarm. a coworker. is in the process of starting a OECUS

SIG PASCAL for POPusers of Pascal. 00 (*9/13/76*)

A. M. ~. Department of Computer Sc1encI,'The University, Manchester Hl3 9PL

UnH..d KIngdom(~un """,blr)1 "I wou'd11k.'I ~ot"'hI ~mAlVim' GI'OUP,
Aho, I 111IIngag.d in In IffDl't to hay.htel"IUlldlfl41I1d by I majc>r
thllll.r.'1 "Fg."t ", ..g. Milt"" ,", '. 1M», ItU,LIIIII"".wI'.H." ""
g~nl ~~t~l"ft\l,

~~" n~tl~~.Y~J~~!~II~I
.

pnlttt\
.

'!,RfjIltUflIt1nIY tR m~mr
\hat thl'" ~s cbrishllr'~\' c)~~I\m~t~ ,{iIJ~~tjlfrj .

VI'S ~m.mtnn, Inst1tut fur Informat1k, ETH. Z~trUM. CH-8092 Zur1ch, Switzlrland
(PUG memblr)1 "".Iy the way' What 1I1O"I''''''11010ptly w1th thllttt,re you

rlcelvld as to thl1r publication 1n the NIWI'.ttlr1 I wle .00000at letonlshld
to sel pr1vlt. correspond.nci 1n 1t. Wh1leI I'''''

thlt th1e ktnd of

1nformat10n d1str1but10n mtkls .dltorehip moet .I.Y. it 1. ~ strong op1nion
that any lettlr wh1ch1s not Ixplic1 tly "'Irk.d U "l.ttlr to the Idi tor" should
not be published 1n fu11 length, sine. th1s,c,..rly IXCeedSor Iv.n
contr~dictes (sicL~;purpose of private correspondence.
.P1ease don't Irls1nterpret this state.entl 1 bave qoth1ng against transparency.
on the contrary I Any in~ol"llliltionofgenerel'''tarest.~u, find in your
correspondence should be paned on. But you wl1lagret that with someeffort
fr~ the editor. informet10n can bl passed on without l.tting ev.rybody read
private correspond.nce (*9/29/76*)

DtouhllQ P, WISM. 1060 Imo Orhl, II" JOlt, CAtnn (PUG"'''''')lr)1 "1
woutd I1kl to be. .1" 0' the '"ea' U.I... 11'01I'", Myi"t U I'" in

"'II'HIP"'jit"'''' IA. "'ilm""I1"" III' I"Ylhl'JA ..,~ ~lI'irllt'I! ."~ ,,"wapI!

ftl~ I ~n: : : !! (ti8~ ilHlt\

~k111p N. BIl'CIstrutlr, 128 Jack'C)!I ~~., ~d1'.Mt, AI. i,Ju (~UQ.11'\1 ::UI

It TRWSystems Ire using PIScl1 on the coe 7600. CDC6400 and TI-ASCand claim /

the Guin,... r.cord for progrllllsll.." (*9/21/76*)

'rink M.Brrwstlr, 4701 KlnmorlAYI '1008,A1...ndr1., VA22304 (PUGmemblr):
"...It's bttn point.d out that meny BASICs I'" 'non.standlrd', I have y.t to
hear anyone ask. 'Why?'. The answer seems obv10us: ,the language initially didn't

have 'legal' provision for many of the users' real problems. The current ANSI

BASIC proposal still demonstrates this failing. E.g., the CHRand SEQ(or ORO)

functions are optional; how can anyone do gen.ra1 work without these functions?

So BASICsw111continu. to be 'non-standard', IS peop1.fill in the gaps. If a

.
car were sold without say. steering wheel. no one should complain if a buyer adds

HE~RE AND THER.E WITH PA$CAL
I,. .. t:., . ~ ,

(NEWS-PROM MEMBERSi CONFEREiKES, NEW BOOKS, APPLICATIONS PROGRAMS, ETC,>
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HERE AND THERe WITH PASCAL
(~£Wt"fROM ~IEMBERS, CONFERENCES, NEW BooKJ;)A~LICATIONS PRO~R~, hty <:'.~

','

K. fl"lnkDWlk1.Computer Scienc, D8Pt;(:~114 Lind HI", Un1v'rlit)i'of't4innelota,

i1[\1IIr'I1!;:j!!~!il1In![II~j!!!lrll.i!I!;'!I~'!II!l!i~I'1I 1lIiII!II;I'IIIiuii
~.¥. AfI~/Rf111U jA ..tm'

""
VA'Y'I;''''~I''.," (tlll/""I.'" ,i'i, .?';

","" "
.

~ it' -~

Dlnn. t 11M. M~.h1 CO,.". &810 I. A,.~1It1 AVI,. lunR~VI'11 CA..0.' (,118.'1') I

"I alii int.rttt.d in runn1ng Puc.1 ,OIUII AmcIah1-470 VIS Iy,tem ~,,!I~OtItact1ng
the University of Manitoba about their compiler." (*10/26/76*)

David J. Griffiths. Academic Computer Centre, Tyler Hall, University of Rhode

Island. West Warwick, RI 02881 (PUGlIIeI1Iber): "I am investigating the possibility

of implementing Pascal on our IBM360-370. Concurrent Pascal would be the ideal,

since we wish to investigate more advanced operating systems, however, we are
prepared to settle for less." (*10/3/76*)

Donald E. Grimes, 90 Sylvia Street. Arlington, MA02174 (PUG member):

"Congratulations on a timely Newsletter '5, and thanks for your efforts in

establishing PUG." (*10/8176*)

Charles ~, 183 CommerceWest, University of Illinois. Urilana.IL 61801
(PUG member): "When considering operational definitions of 9Ortabl1ltv maybe

it is useful to distinguish among versions that are:

-machine independent

-semi-machine dependent and concepts universal

-machine dependent and site independent
.The last choice may not be so bad for Pascal to shoot for.. (*10/15/76*)

Carl Henry. Computer Center, Carleton College. Northfield, MN55057 (PUGmember)
We are using...the University of Illinois version (Mickunas. et al) and

runs under DOSV4 on an 11/20. (very 11ttle use has been _de of it ,so far.).
.A brief description of our facilities: 6 POP-8s - home brewed yersion of

TSS/8 and OS/B; PDP 11120 - DOS, RT-11.RSTS V4; PDP-ll/40 - RSTS V6. UNIX V6."

(*10(15/76*)

MarkHersey. 323 Village Drive Apt. 534, East Lansing. MI 48823 (PUG-.mber):
.currently modifying P2 version of Janus compiler for readabillty,'fixlng bugs,
expanding subset processed, and iMProving portability.

.All work being done on Michigan Statt Untverslty's coe 6500. - (*10/4/7'*)

Brian W. Johnson. 1525 Westlake, Plano. TX 75075 (PUG member): .1 am
parti cularly interested In ~ processor versions. We have it on the POP-10

and PDP-ll at UT Dallas." (*11/4/76*)

/ig<'

~<:.~'
'~A:~~~;;

Wmett !tIII1ILo 2512 SIn "brt" St, .AM!ttn~~~"787OS (PUG IIItIIbtr) I -Thlnkl

for ,the newI1.tt.",
"'

J w~. dt1fOh~~'."~llIt /I1namie'rrl1 plr_t,"

gl't';;iilYJii41\t'tl 'Dmrr\ll' i
~m~!~IHJ ,mM,t,~!I'il, !O.~,~lj,"1 (,oj.II!,
"Met,.f'." ,lit.. t..'~" .. .CH' """

, ,1 "_11" (*10/17/7.*)
'1-

i'".,~t,<'00,.~._'>-; ~'(;'L,Jj":"",,,""':';j.\ -,":' - .'-
'.,j;

"

C. A, UDalCIll!llI' Jlflt.(~ 'I'III.,~".' IlIy.t"l, TI'\IIIIII1nlUn....
CambridgeCS2 lRP. Untted.ftngdom (PUGlllelllbel')( -Weare interested In
publishing books concernedwith Plscal.-, (*10/26/76*)

Michael Lutz. School of ColIPIrterScience and Technology. Rochester Institute
of Technology, Rochester. NY14623 (PUGmember): 1 wouldalso appreciate
any ,information you might have on Pascal implementations for the Xerox
(Honeywell) Sigma 5 - 9 and PDP11 computers. Wehave both a Sigma 9 and a

POP 11/T34 (with 48Kwords of memory)he~ It R.LT.. and we are Interested
In obtaining Pascal for use In our cours's (*10/27/76~)

John Montague. LOt Al Scientific Labo...Ury.GroupC11'.Mal1 Stop 296.

Los Alamos, NM87545 (PUQ,1II8IIIber): ~Weiplln'to bring up PlScal on the
CRAV-I, probabl~ using the '-code compfl...,to bootstrap. - (*10/18/76*)

.JucIy.!!!lJ.!!.!, ~ttrStucff"'Group, DlPaf'tMtnt of Mlthtnlltlcs, The University,
Soutltampton S08 5NH. Unittd1tlngdom (PUG IIIItIIber): "...Pascalis alive and
happy in Southampton. One hundred nineteen-YRr-olds are pushing in programs

by the hundreds ... Ind doing IIIIzingly well. I do be11eve It 15 the language

thltis so friendly that increases their interest and output...
1 waswonderingif it wouldbe app~,l'1ate to have a section of PUGH for

exchange of Course ideas, eXUlples etc. This would have to be fll'lllly

controlled s'l1CiI-W1s.. but could prove very infOl'lllltive expecially for

universiti.swho ha",'Pascel but don't teach it yet. Later on a survey on the

use of Pascal in teaching would be of great interest. Addyman's survey

showed Pascal Is growing and therefore Its growth should be IIIOnltored every
year.

"Another thought was for book reviews. Pascal pri_rs are beginning to
pro1tferate and we haye strong views on the ones we'VI s..n. Once again. to

have the right .ffect this section would>1I'eed to be controlled. and I 'ft! not

sure that we want to start lS1ulnt PUG _rks'of IPPj;)ya1'orln,y1:hlng 11k,that.
HowtVlr, reviews In nOl"Nl journals are onlY opinions 'Illd '1t does Slllll fitting

for optnlons of Pascalers on Pascal books to be tn the Pascal Newsletter.-

(*11/3/76*)
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Fred Powell. Computer Center. Mary Baldwin College. Staunton. VA24401 (PUG

member): "Wehave Pascal P2 and are interested in implementing Pascal on an

IBM 1130 and possibly a System,3. Other Ptss1b1l1tes include investigating

data bases and disk access techniques w1th-'Pasca1." (*9/24/76*)

Douglas H. Quebbeman.2235 Lombardy Drive. Jefferson¥1lle. IN 47130. (PUG

member) :
"
...Hav1ng seen the art1 el e 111tlte June '76 RandomB1ts (Ind1ana

Univers1ty's,eo.put1ng Center Newslett~) ~ the Pascal User's GrouP. I

ded ded to join. 1 am a studeni aM part-*ime operator. prograllllling
consul tent and have only recently !legun"us1\tg Pascal. but 1 am quite enthused
aboLit its flexibility (especially considering my wrest11qg bouts with Fortran)

and hope to become IIIOreprof1c1l11t in it. So. thanks (f~r forming the User
Qrollp) and I hope to hear from ~ui'oon~" ~(*9/24176*)

Peter A. Rigsbee. Code 5494. "avil Research'laboratory. Washington, DC20375
"'"

"~,
(PUG member): "...My connect1on::~1 th Pa.cat 11 that mygroup 11 try1 ng to g.t
Per Brinch Hanstrl's\S9L,Ooper.t~gt:,yst.fo MOO a POP11/40, and onc. this
11 done, w111 be us1n,".scal II a priory .ys_ progr181ng 1anguage "
(." UI7I.)

.

'.rWIH it Ml1,. ~I D.~.~'IMIft'1it ...," Yn1wI'.'.r.' ~. B.

~!r~l~~,~i~~~~!lf"lll'~,t\~~'ilil~~lrll!t,(iUII~'r)ll';~'~i!'I~" ~
I'" 100king f~r I Pllaa1 aompO.r,Th.,. II no w.~ WI eln product on. in
the ntllt 3 yur.. Cou1dyou hl'p UI?" (.10/21178*)

Stephen C. ~. E. I. du Pont de NemoursCo.. 101 Beech St.. Wilmington,

DE 19898 (PUG member): "I amche1,...n of DECUS51GPa.cal and I will b. glad
to hel p with distribution any syst.. on DECf:OP.U's." (*10/29/76*)

IIIve Tarabar, IIIta General Corp.. Field Engf..ring, 235 Old Connecticut Path.
Framingham.HA01701 (PUGmember): hI was y~ pleased to receive and read
the first PUG Pascal Newsletter. It,was ful\::of interest111ginformation.
The newsletter will be very useful in publishing the correspondence with
Zurl ch and other implt*ntors and your SUlllftlryof all knownimplementations
was ~reat. Keepup the good work." (*10/18/76*)

William P. Taylor. L.315. University of California. POBox808. Livermore.CA
94SS~ (PUGmember):,"I aminterested1n obtaining :1nformationabout
implementations ofPasca1 on lI~.b1t.in1.cOlllPltt8"'.. 1 amISpeci ally interested

~.
," fn il1lplementationsfor the PDP.ll I.'we wii'1 ".vetting one soon. Also. some

tool;..
,.. ,. ;,

'''''"
'.,

;'" of my fellow elllPloyees here at Lawrlllce Liver'lloNLlboratory wish to implement
.;' .:j. 0 ... ',f

:,'"', .:, a structured progralllll1ng language 11ke Pascal:fors~teIII development on a new

mini-computer." (*10/3/76*)

APPLICATIONS PROGRAMS

STANFORD UNIVERSITY

STAI<FORO lINEAR ACCELERArOR CENTEI M.,ltfJ.""
SlAC. p, 0, Box 4349
S<Jnford.C.I;/orrw 94303

H Octoher, 1976

Request for Pro~ran5

Paca! Users I

I am presently doln~ research on Pascal to determIne
how virloul parts of the lan~u.~. Ire ute" ftn~ whit pnttarns
of ex.cutlon occur In .etuel pro~r.ms, ThIs wIll he .Imllar
to a study rloneby Knuth on Fortran (1).

,
'n Chi, rll.rd , .m 'nc.r..C.~ In '~tftlnfn~ a ,ampl. Of

.rOI,.m. r~, A wl~1 fA""' 0' Ullr. 'n hn~.. th.t th. r..ult.
1" th

,'a It',,,v mlllht rel'reuntttlVI 0' th.. flr.tufli U,.. IJf
"

I

,:.,11 'B~ ~'~
'

.tl~,~~b~:d~ Ul~UU~I~~I~~ ~~h h~ I~~~ l~ .l~l~
~Hg~L r woGJ very much 11 ke triH..~ from YOIl, i clln be
eonC.attd bv mill It

".11 Drop 88
St8nforrl LInear Accelerator Cent~r

P. O. flox 4349
Ston'orrl, CA. 94305

or by phone at

(415) 8S4-3~~O X2C02.

John "annln!,:

(1) D. E. I:nuth, "An Erlplrlcal Sturly of FOPTPMJ Pror.rams",
Softl'/are Practlc!! ~ EXDf!rlenr:e, Vol. 1 (971), HIS-lB.

(*Note: John also enclosed a note which Slid: "With regards to the enclosed
request. I expect that the mentioned study will complete sometime in the
first quarter of 1977. I would be most happy at that time to provide a
summary of the results for the Newsletter if you are interested - ... Does
there exist some formal mechanism for Pascal program interchange (between
users). and. if so. who is running it and how can I contact them?"*)
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'AfCAt .EVS~TEI

THIRD AIIIIUAL '�ltK STImIES SYMPOSIUM

1IIrw:-&1I OF SOtJ'THllllFTON

.a.. ~ .....",. .... ."".. . . ."... .. .... . .. ,..". .luI& . ,.. . ..' ..'. a, a..... . . ~ . . . , , . . , ,.. .. . . .. . t "...~
,~, · .

':J
"ft ;;

, . . ... I8IIfATlOIf
' 'C 1.>& . .~

~ , . . a." . & I. ','" "9 _ .,.:,.;ut"~'"
"' . '- . -.

ItJII1ONS:'." ,\" .'
i'i .a.'. ..
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__ . . , . , , ,'a,'

. , , . ~. . a'. . . .Ai&8".. &, &. , , . , , , , ,. , .

~ INCH 1917

SYftPOSIUI1 CHAI IWIII
PROFESSOR D.V.

~.
SYMPOSIUM ORGANIZER

"ISS J.K. MuLLINS

,SPEAKERS

Dr.Ur. ~
r.c:lm.itcbe.. --......
Zurich
~
;~.' ..~, *-; ,

5ol.n-U ___
iiath_dcs ~r
'th. Uni_rsi~
SOU'rIIAHPn8f

8r..lfike ....
C8IIputer Studies Group
~ UniYenlity
~

...

8r ..JIavid 8a~~
CIIIIpIter Science Department
88i_raiey

CUSCOW

*** ***
Dr.PerBriDCIa--..
CoIIputer Sci_ P ____
1h1iveni~ oL c 1

CaUfcmda
LOS ANCD.ES

8r.Grah_ 8ebater
CIIIIpIter Sci.nce Dep~rtm8Dt
T id. Polytechnic
1li.tld1e.bo~&h.
CLEVELAlm.

***

Dr.lar~...
Illttroaics ~I
'the UDi~it)"
SOIJTIWtPnII

***

.,1
8r..Jim Velah
Cl8putll' Seine. Depart_at

U.heniey
8UAST

...

111.. J..- JIIII.I&8
Ca8put'T k8Ii8a ........
!he Uni_rsi~
SOU'11iAMP'r08

.

. AIKS

.'

Pew l e. .iDc:e IOI:TIAIIhave bat the ._
T1m-av~y .uc:c:e.. at RiklaDt Vuth'a PASCAL.1Ibich .~.
.1ana of beCC8iq a &. t-to .taadard for Ca8put~

o~ieaee teac:ld1ta reMarC:h. at ..11 at fObtUc
ttaewayto . _ pne~ of .par ~i8t~l..........

ilia ,f ';.:.,/,
- ':';~

-" .'
,parf088 ,.

'.' ..
'.-', t i"l ~r... ._...

:t.8adi.. aUt:1iOritUt.~~".
... appUeatt- ia 8J8*- pnar..tna. reMaTch....
4Iduc:ation..:De 8JIIII08.will ... with.. op8D
,;Ii.cUII.ion dooaC:tIae ~ of PASCAL.
! - . i
3i, -hdle tr8titio{ot tIaefou.t toa .,..o.i-.

:i.'8,.aur. witJ .. a11~ 811p18t* for tlleh
'-

~._t.tiou. toptlaerWidi prGVbiOltfor . <Ii__ion
)at the 8DII oL ueh leeturt. AtteDllaae. ~1 .. bpt.

to 100... it ..,. lit _~ to liait ."Ucatiou
&D. uch i..d.~tion. Applic:au are apec~ to

. _rid bowl of Pasc&L..
. H ,

rull" pnipriau of tIae Proe..dinp .doll ..
nailahl. on rqi.tr.doa; tIae ProceecIinat will
811b.eqU8llCly H puhU.heoI ia 1IooIt fora. . ,

,
J
"..1

.,

PROGIWIE

Dr.U.~
Dr.J."1&1&

Dr.D.A.Vatt

Dr.M.J.....
Ki.. J .1I.Jlalliua

A Di'IDO.tic Sy.t..

PASCALOR .. MvaeM Architecture

A Pasc&L Kaehine1

APPLiCUIOR

Dr.P.lriaeh Ban.eD Coaeurrent PASCAL

Dr.G.Web.ter PASCAL in Edue8tion

Dr.B.Rood PASCII. in ".earch

Panel Di.cu..ion iatroduced by Prof.D.V.Barron
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A.M. Addyman and H. ~. Addyman,"WhichLanguage?", ComDut.r Bul1etin,
Jun., 1976, pp 31-33. [an art1c1t Wh1~h IU~I the 1anguag.

.used at various institutions tetch1ngJ:OIIIputerseiellce]

i"..

r,i~tt.'I. j§_1I1'hll'l WlI'II OIlP" mlUIMIIIII UltU., 0' noli.. 'hi' I m
111" .meted "IIOW.*)' ',r.

l? ~ltir: .",rJ.a~ IIV ~1'"*r~CII"W~!q~VI~~!'1"f~"~ ~I F!
".""'"",

<i':.' ~1nt~m ~~mm~t lIJlI 11I1I11I!11~1~~Wti,ll;n:
~quctlDft tD PrDbltmID1~lnaand P~arlmmlnd wttft Palcl\,~ Q. Michl"

Schnl1dtr, Sttvtn W. Wllngart, Ind Dlvld M. Ptr1man, WI1.y, to
b. pub111htd in 11tl 1977. (*Acomp1tttloft cov.r mlnulerlpt
w111ba ava11ab1. March1, 1977 and'~ be ordered from Mleha.l
Schneider, ComputerSci.nc. Dtptrtm8n~; 114)~1ndHall, Univ.rlity

,. of Minnesota. Minneapolis, MN55455. Such cop1ts nsaybe. ../
U ~

duplieated(onee received) for,J~r.~.*)
.~ t: P~CAl User Manual and R*POrt, by Kathleen Jensen end Ni~lius Wirth,,
..-:: Springer-verlag. 1974, 1975. 167.:pqes, paperbound, $5.90,

Second (study) edition. (*Th1s book is selling well i 1t's in

its third printing which now incorpOrates the errata that
appears on the next page as reproduCed from Newsletter #4. In

Newsletter #5 we printed out of data trrata because no one
kindly infonned us of anything more;iIp to date. So like the

imp1ementttion note., w. Ire only ",OOOd a. whit people .end

us to print. Note that this .rrett~ludes the change to the

language Pascal - namely the genertlizat10n of the read and ,

write procedures to perform 1/0 on files of any type, not just

text f11 es. *)

c' BOOKS AND ART! CLES
~4 _'(.-n.t"hu b..n no news of new books on Pllcl,1. In future issues Of the

'"
;,

::. < NtwIletter, we should also list current articles appearing 1n journals and
.: other comput.r science literature. Apologies for the void in this section
. 1n this issut.*),;. ~
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Errata to

PASCAL

User. Manual

and Report

Second Edition.

KEY:

p~\page nund>er

1 = line number
(b1ankH nes

are ignored

and negative

line numbers

are counted

from the

bottom)

c = code
(that is:

r = repl ace

i = insert)

"1'" by
"I'" .

-<unsig"ed constant>" by -<con~~nt>;j,i
'.f",

"(output)- by
"(out~~~l~:i~,~1~..",)", ~ ~i?"ut3 ;)t';;,

"fi" by", h)". "1J<1+1)~".8t. .~)f', ~!,i\~h -;Ti)-. - . - - - .'..i4!W,YfttfW'''' ';1 by n . 2b~ '?-l, !;""', "",U'J, "~~.>j,,, ~<):".
';'i!"~.."'.' "(n-1)" by "2M. -n" by "1-

,'"
. ' ::~

~i12.~ r :str:r:1Y""b~ "striCtI",-""",
",,"\';.~'d "",,,\.',;;,,:~,!1. , r I.J by i '>""'!'~'f'ii "$;' );i",. ~'i'';''~'""X

77

'.

18 roo
JuWn' Inorder~Pf'~~,~'!Jt!~:~~~;~')'1~:ir:o.i~~r(PT .11 Ink >:"

?8l"~1HtF'" <'onrod" by -: <r,f~~; ~~.~,..; ~tr'~"1~!SJjA
8t 2 r "extentM by "extend- ",,~" ,.f'1"'i.$,,!!Ad.,t,,,.,, ft.,

1,,;,,,t,,.\ ~~,,:,..}.

84 -1S r Mas neM by "as one"
. .

",'"
'~,{.:!.i,:~~'i f{,,'_~;tri_.i\

'
'\..

16.1 . 1 The procedure read can eiao be used to read 'ro.. a 'lle , which
is not e text'lle. ;. .:' :~:,. :...~. ':1

r.ad('.x) ..',
,"""", "..H,

'In this caas stands 'or i';;;'«:."~ ';".'i' .b, ~
~ x :- rT: geU,) aAd, ..

The procedure "rile''' cia~.:'~i;a",:~~:':J"'t:~rite onto ern. r
which Is not a te~t'11c. '

write('.x)
t"

'

, ,

in this case stands
'01'

~'I : - x: put(,) Ao.st
-debby" l>y "det>by ':"

.

I) -) r

45-18 ...

" 16r
,"i!<!C""..',"56"- ;..&'r

.
..

~'."~&J1'
~'I'

t21

121 -8!

t24 -15 ..

124 -14 I'

127 27..

133 3 r

135 5..
.

135 31 r

141
"

r

161 -17 l'
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1 c

.
.

. r- by .or"

"bu"fer" by MburrerM

Mscaler" by "scelar"

by "end char ere listed"char. and al'a"
M by "115"

nly- by "only.
dlspOse(p .t1 .tn)

8 1

can be used to indicete that storage occu-
pied by tha variable p1 (with tag 'i.1d
walues t1...tn) Is no longer needed.

(diagram expression) -'£-,I:»y -<.-. -~" by ">_". .,," by _<>M
'-neither be 'oNel.. nor nan 10~al- by .
:'-Itot: tie declared O'ninbl'llle~l~te level.

177: .U1Rnment to 'unctlo'ntdenttfier not allowed here. 178:, aul t1del'ined record wriant
'119. X -opt 0' actual proc/runc does not .atch 'or..al declaraUon

188: control variable 8ust not be 'ormal
181: constant part 0' address out 0' ranae
21S: Zero strina not .llowed
286: integar part 0' ...alconstant exceeds rang.

261: loamany exitlabels..

-,4" by "IS" ~ 'tf,

"'4M, by "15M
,~

'; ~:

.'B.A" by "4.A.

MtwoM by "to"

"a1thought" by -although"

"aubtsti lute. by MsubsUlute"

"structure type" by "structured type"

whole line by

"add i tion to procedures .IIU and JuLt. The textril.s th._-the

161 -16 r whole line by

"sta,.,dard procedures applY 1.0 must not necessarily represent"

".nd' al' ~ln." by "~nd a' ~IJle-

The procedu~e read can a1&0 be used to read 'rom a 'lle , which
is nol 8 textfile. read(r.x) 1s in this case equivalent ta
Ie :- ,T: gel(r).

The procedure wr'ite can also be ulled to wri te on to e '11. ,.
which Is not a lextfl1e. wr1te(f.x) 1s in this case 8Qulval."t
to fl :" x: pul(f).
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ROSTER 11114/76

For our mutual benefit In

communicatIon. here is the 516

member PUGroster spanning 22

countries and 43 states. It is
sorted (intelligently. we think)
by zip (mail) codes (U.S. first)

and then al phabeti catly by country.
Youcan sie at a glance who is at
a well knownorganization' at a
well knownplace or who is in your
area (or on your streetl). Now.
if you need an index by last name.
there 15 one at the end. cross-
referencing with ztp (mail) code.

* w .
*

w
* .'. **

HENRY F. LEDGARD
CQIof>UTER AND IMFO. SCI.
U OF MASSACHUSETT!$0
At+lERST MA01002
(413) 545-2744

NORMANE. S()t()AI(

COW. SCI. DEPT.
WORCESTERPOLYTE04HIC INSTI TUTE
WORCESTER NA 016~
(617) 753-1411

HANK EDWARDS
2C BRAO<ETT ROAD
FRAMINGHAM MA 01701
(617) 620-1066 (HOME)
(617) 897-5111 X6809

BERN I E ROSMAN
MATHICS OEPT.
FRAMINGHAM STATE COLLEGE
FRAMII«>HAM MA 01701
(617) 872-3501

DAVID TMAIM

'11lO INDINlIRINO
DATAGIMIM. CQNIORATION
235 OLD OOtIIECTICUT PATH
FRAMINGHAM MA01701
(6171 620-1200

LLOYD DICKMAN

25 HAWTHORNE VILLAGE

CONCX>RO .:. \: MA 01742

ATIN I LIBRARY
ML5-4/A20
DIGITAL EQUIPMENTCORPORATION
MAYNARD MA01"4

RONALD F. BRENDER
BLISS LANGUAGE DEVELOPMENT
ML3-5/E82
DIGITAL EQUIPMENTCORP.
146 MAINSTREET
MAYNARD MA01754
(617) 897-5111 ><2520

ALBERTS. ...
PK3-11M1),<."...

'DIGITAlEOOIPN:NT CORP.
146 MAI N STREET
MAYNARD MA 01754
(617) 897-5111 X2391

N. AMOSGILEADI
APPLI ED SYSTEMS GROUP

141. 21-4 £-20

DIGITAL EQUIPMENT CORP.
146 MAIM STREET
MAYNARD' MA 01754
(617) 897-5111 X4402/X3888/X6472

RONALD J.' 'iWt
ML5-5/E40
DIGITAL EQUI NT CORPORATION
146 MAIN $'MeET
MAYNARD MA01754
(617) 897-5tl1, ,

WILLIAM F.$tWI
ML5-5/E40'

,

DIGITAl EQUIMNT CORPORATION,

146 MAIN STREET
MAYNARD MA01754
(617) 897-5111

IOWAAO 'TIIN

'"
IHlII41M'~IIT

LOWELL MA01.'2
(617) 454-9320

JI~I m"NjTI
m ANTIUMIt.
CAMBRIDGE

*
02139

(617) 876-8635

AARON SAWYER
DEPT 330
THEFOXBORO COfIPANV
FOXBORO MA02035
(617) 543-8750 X202t

R. STERliNG Ef4iIES
SOFTECH
460 TOTTEN POt«) ROAD
WAL!HAM MA02154
(617), 890-6900

WARREN R. BROWN
D.330
THE FOXlORO' COtII'ANV
38 NEPONSET AVE.
FOXBORO MA02038
(617) 543-8750 X2023

R. KRASIN
FIRST DATA CORP.
400 TOTTENPOND ROAD
WALTHAM MA02154
(617) 890-6701

VICTOR S. MILLER
DEPT OF MATHEMATICS
BLDG 2
U OF MASSACHUSETTS
HARBOR CAM"US
BOSTON MA02125
(617) 287-1900 X31701X3161

MIOIAEL MEEHAN
WI N'T)RJP Ptl!L ISIBS
17 DUNSTER STREET
CAMBRIDGE MA02138
(617) 868-1750

DAVID SOlOMONT
COMPUTER SERVICES
MILLER HAlL
TUFTS UN I VERS I TV
MEDFORD MA 02155
(617) 628-2943

. 'PETER COLBY
'~289 MILL ST.,

'NEWTONVILLE MA02160
\ (617) 527-2394

GABRI EL 01ANG
575 TECHNOlOGY SQl,MAE
HONEYWELL INFORMATION SVSTEMS
CAMaR IDGE MA021J9
(617) .91-6300

'

" - GEORGE POQNEN

",1i "DROtAR!) AVE.
WABAN MA02168
(617) 960-468.4

tkfi ,<i"1~ :'/s
f:vO(

F. J. .:ro ~oormOE.GRIIES;,:x,
HE43-514

" "

',90 SYLVIA STREET

MASSACliJSETTS INSTlTUT£OF TECHNOI.1G'/' ARlINGTON MA0217"
5., TECHNOLOGYSQUARE (617) 646-4129
CNIIRIOGE MA 02139
(617) 253-6001

"a
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MICHAEL HAGERTY
18 HAMILTON ROfD
ARLINGTON

"'"
02174

(617) 492-7100

TERRENCE M. COLL IGAH
RIVERSIDE OFFICE PARK
MANAGEMENT DECISION SYSTEMS INC.
RIVERSIDE ROfD
weSTON

""
02193

(617) 89t-0335 '

DAVID J. GRI~~ITHS
ACfDEMIC CC»fIUTER CENTER
TYLER HALL
\,INIVIRIITY O~ AHOOI III-ANI)
WilT WA~WlaM ~I 01111
uot I "a.17ot

.~f'if~+lOX,
~OVIOINCI "I 0""(401) 88S.S011

ATTENTI ONI R. D. BE~RON
DEPARTMENT OF MATHEMATICS
KINGSBURY HAL L
U OF NEW HAMPSHIRE
DURHAM NH 03824
(603) 862-2321

WILLIAM J. VASILIOU JR.
COMPUTER SERVICES
KINGSBURY HALL
U OF NEW HAMPSHIRE
DURHAM NH 03824
(603) 862-2323

JA~S P. SHORES
344 GLENWOOD AVE.
NEW LONDON CT 06320
(203) 442-0771 X2126

ROSEMARY HOWBRIGG
36 ~NUNKETESUCK DRIYE
CLINTON CT 06413
(203) 669-5812. (.HOME)
(203) 442-0771')(296$. ,WORIO

RICHARD D. SP ILLANE
DEPT OF MATH/C.S.
WILLIAM PATTERSON COL.

'WAYNE NJ 07470
(201) .481-21'8

RON PR ICE
PEAKIN-ELMER DATA SYSTEMS
106 APPLE ST.
TINTON FALLS NJ 07726

RON OLSEN
ROOM 3E207
BELL LABORATORIES

HOI-MPEb NJ Q11JJ(fOIl ..,.un

WILLI AM HENRY
117 E. TENTH ST.
NEW YORK NY 10003

EDWARD R. FRIEDMAN
CIMSICS DEPT.
NEW YORK UNIVERSITY
NEW YORK NY 10012
(212) 460-7100

PETER PAWELCZAK
UNIVERSITY COMPUTER CENTER
CIO LI BRARY
CUNY
555 W. 57TH ST.
NEW YORK NY 10019

HOWARD D. ESI(IN
CENTER FOR COMPUTING ACTIVITIES
ROOM 712
COLlM3IA UNIVERSITY
612 W. 115TH ST.
NEW YORK NY 10025
(212) 280-2874

T. A. D'AURIA
CENTER FOR COMPUTING ACTIVITIES
ODLlM3IA UNIVERSITY

'NEW YORK NY 10027

WILLIAM BARABASH
DEPT. OF COMPo SCI.
SUNY STONY BRDOI<
STONY BROOI< NY 11794
(516) 246-7146

GARAY MEYER

COMPUTINGCENTER
SUNY STONY BROOI<
ITPNY ~~QQK NY 11794
Ut&1 ,4&..1tJ41

J. SCOTT MERRITT
36 OAKWOODAVE.
TROY NY 12180
(518) 271-7553

GEORGE H. WILLIAMS
EEICS DEPT.
UNION COLLEGE
SCHENECTADY NY 12308
(518) 370-6273

J. L. POSDA~R
SCHOOL OF COMP. AND INFO. SC I .
313 LINK HALL
SYRACUSE U
SYRACUSE NY 13210
(315) 423-4679

MICHAEL N. CONDICT
PATTERN ANALYSIS AND RECOGNITION CORP
ON THE MALL
ROME NY 13440
(315) 336-8400 X36

NEWTON J. KJNSON
COMPUTING CENTER
ClARKSON COLLEGE
POTSDAM NY 13676
(315) 268-7721

TEO TENNY
COMPUTER SCIENCE DEPT.
SUNY - POTSDAM
POTSDAM NY 13676

1315> 268-2954

..
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:aWILLIAM C. HOPKINS

207 RIDGEWOOD DRIVE
AMHERST NY 14226
PII1I M4-~'41\

j
H II II Ii

G. mlEbrR
IJH". or COt4"lmR $ClrNCr
~IINY mlrrAIO
~11n "I~U~ LFA "D.
alMALO NY 14228 .(716)831-1351 C)

<
,."

JAMESMOLONEY :31
DEPT. OF COMPo SCI. CD
SUNY BROCKPORT ,."
BROCKPORT NY 14420 ::0
(716) 395-2384

.....
I.C

MICHAELJ. LUTZ '-I
SCHOOL OF COM"UTER SC I ENCE ~
ROCHESTER INSTITUTE OF TECHNOLOGY
ROCHESTER NY 14623
(716) 464-2995

RICHARD CONWAY
DEPT. OF COMPUTER SCIENCE
CORNELL UNIVERSITY
ITHACA NY 14850
(607) 256-3456

JOHN H. WILLI~MS
OCS
418 UPSON HALL
CORNELL U
ITHACA NY 14850
(607) 256-5033
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>
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IJMV bI NDlTf01
eolf:l\Jm ~eI!NCI D.T.
U OF PITTSBURGH
PITTSBURGH PA 15~60
(412) 624-64"

,

MARY lOU SOFFA
COWUTER SC I. DEPT.
}}5 ALUMNI HALL
UNIVERSITY OF PITTSBURGH
PITTSBURGH PA 1'260
(412) 624-6454

HOWARD E. TOMPKINS
COWUTER SCIENCE DEPT
1r«>IANA UNIVERSITY OF PA
INOIANA PA 1'701'
(415) }'7-2524

ATTENTIONI RUTH OROZIN
FREAS-ROOKE COWUTER CENTER
BUCKNEll UNIVERSITY
lEWISBURG PA 17837
(7171 '24-1436

DANIEL C. HYDE
COM"UTER SC I ENCE PROGRAM
BUCKNEll UNIVERSITY
lEWISBURG PA 17~7
(717) 524-1392

! u-

JOHN W. ADAMS
DEPT. OF I.E.
19 PACKARD lAB
lEHIGH UNIV.
BETHlEHEM PA 1801'

DAVE ENGLANDER
302 SUMMIT STREET
BETHLEHEM PA 180"
(21') 86'-9027

Y, LALITA IIAC
'06 W. THIRD STMUT "T. ~
BETHLEHEM PA 18015
(215) 865-6448

R~ TAN
P.O. BOX 2
BETHlEHEM PA 18016
(215) 866-71"

STEPHEN TITCOIoS
1111 NORTH BLVD.
BETHlEHEM PA 18017

RANCE J. DELONG
I«>RAVIAN COLLEGE
BETHLEHEM PA 18018

MARilYN HOFFMAN
531 W. UNION BLVD.
BETHlEHEM PA 18018
(215) 86H937

,

JOHN A. IEAVER
2112 PENNSYLVANIA AVE. F-6
BETHLEHEM PA 18018
(215) 867-1~'

JOSEPH A. IEZZAROBA
80X 164 .
E. GAEE~H.t.I, ~ 1~1
(21') 691-7000 (OFFICEI
(2151 679-19900 ,(!GE).

'~.." , ~.

"ICHA~ J. CICHILLt
901 WHITTI!A DRIYE
ALLE~ '*f1.tN
1~11\;t~~i1ft1fl

" "',

CHIITI~ J I IAl.WACH

m~ OIAtClC).aTMIT
SElLER$Y-1 lLE PA 18960'
(21') 723-8301

ROBERT KEZEll
UNIVERSITY COMPUTER ACTIVITY
TEWLE UNIVERSITY
PHllAOEI.PHI A PA 18121
(215)787-8527

FRANK RY81 CK I
,

CON"UTER ACT I V I TY
TEWLE UNIVERSITY
BROAD ,Nit) IOIITGQNER'I'
PHll~IA PA 11U22;<,;

JOIt4 T. LVIOl
BURROUGKS CORP..
P.O. BOJ( .517 ,~,':"',
PAOLI PA 1~'j,',1

:t:~'

.. uJiJ..,
'~-~\~~

E. l. ROWE
BURROUGHSCORP.
BOX 517 ..1
PAOLI;. .,. iA 19101:
(215), '6418-2216

"" "''Ii
d~?; ~~~..;':~~

~du) ;,i. .;.,~_~

JOHN D. EISENBERG .
CON"UT I NG CENTRE
SMITH tfoIIlL" -~i~"
U OF OEL"WARE"~" .

'
..

NEW~
' DE "'711

'(302) 738-8U1' >C57 HIFFICE)
(302).45:s-go5'-(tDE)

WILLIAM Q. GRAHNiI
COM"UT I NG CENTER

U. OF GlLAWflRE

IS SMITH HALL ,_~",
NEW~ DE 18711

'(302) 738-8441

'TPMIN C. ICHWMM
1.1. DU I'ONT 01 NlIC)UU CO.
101 eEECH st.
WILMINGTON DE 1968
(302) 774-1669

j.'

MIKE FRAIE
FIRST DATA CORP.
2011 EYe st. NW"'"
WASHINGTON DC 2000e
(202) 872-0580,' :

TERRY P. MEDLIN
SCIENTIFIC RES~ UNIT - OPSA
HATIONAL:' tNSn1Vh OF DENTAl HEAlTH
BE'THESOA'i;:>j, 11I,)"_14'r"')"

13\:1,~~i!J
)t.~'

_
'~~-.:L

;
,""iti1Q!~4'":

,WAYNE RAS8ANO,

"'fJ>,BI.OG:s&AOOM2A'0i03
- ".'+1-'".,iNATlGNAI.' I NSTI TUTE.iCJII1M., TH

{.} .BETHISOA "14)'20014
">;!JIVk.?~' <:SOil 496-4951f \.

,

'"

",'t,-.,."

~
DAVID A. GOMBERG .....
DEPT. OF MATH. STAT. Nit) COM'. SCI. en
AIERICAN UNIVERSITY
MASSACHUSETTS & NEBRASKA AVES.
WASHlffaTOK DC 20016
(202) ~239)':~;;,Ii~ p'

,-;':i.i'4 Hv~'!$J_"

ARTttIR A. BROWN
1101 NEW HAWSHIRE AVE. NWN»T.loo2
W.SHt~ ,-~.

oc' 2bo;H
(202)7$5-0716 ",

PETER A. RIGSBEE
CODE 5494
NAVAL RESlAAa4 \.MORATORY
WASHINGTaH. DC 20:17'
(202) 767-3181

'
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THOMAS A. KEEN.\N
DIVISION OF "'_""TICAl 00 COM'UTER
NATIONAl SCIENCE FOUf«)ATlON
WASHI NGTON DC 20550
(202) 632-7346

SH'4JEL PEL EG
OOlfUUA Ie IINCI CINTI"
U or MAA'fI.ANO
COLL!9! P~~ MD r0141

;
UN SHNIIDERMAN
DEPT. 0' I Nl'0. SVS. IGMT.
U 0' j!lAIt(I.AND
COLLEGE "ARK t4) 20142

JAC08 C. Y. wu
SYSTEM SCIENCES DIVISION
COM>\JTER SCIENCES CORPORATION
8728 COLESVILLE ROAD
SILVER SPRING MO20910
(301)589-1545 X276

RA I NER F. MCCOWN
MCCOWNCOM"UTER SERV ICES
9537 LONG LOO< LANE
COLUMBIA MO21045

JOE C. ROBERTS
613 MARKET STREET
POCOIO<E CITY MO 21851
(804) 824-3411 X641

ANDREW S. PUCHR IK
11623 CHARTER OAKS '202
RESTON VA 22090

FRANK BREWSTER
4701 KENMORE AVE '1009
ALEXANDRIA VA 22304
0031 370-6645

CAROL A. OODIN
SOFTWARE TECHN I QUE INC.
100 POMMANDER WALK

'ALEXANDRIA VA 22314
(703) 549-0646

STEPHEN J. ~ARTLEV
113 !'ERNeLIFF DR.
WILL IANSBURG VA 231"
(804) 229-0337 (HOME)
(804) 827-2897 (WORK)

ANNO. DAVIES
UNIVERSITY COM"UTER CENTER
VIR3INIA COMMONWEAlTH UNIVERSITY
1015 FLOYD AVE.
RICHMOND VA 23284
(8041 770-6339

DAVID A. HOUGH
529 HELM DRIVE
NEWPORT NEWS VA23602
(8041 874-3387

J. C. KNIGHT
LANGLEY RESEARCH CENTER
MIS 125A
NASA
HAIPTON VA 2366'

FRED W. POWELL
COIf'UTER CENTER
MARY BALDWIN COLLEGE
STAUNTON VA 24401
(703) 885-0811

STEVEN M. BELLOVIN
DEPT. OF COtf'. SC I .
U OF NORTH CAROL! NA
CHIf'EL HILL NC 27514
(919) 933-5698

GREGORY J. WINTERHALTER
DIGITAL ~NICATIONS
135 TECHNOLOOY PARK
NORCROSS GA 30092
(404) 448-1400

ATTENTIONI JERRY W. SEGERS
Of'~ I O~ Of (jU~U' I Nlj ~~I1V I t;~

§

G!OAOIA INSTITUTE OF TFCHNOLOOY
/ltL'IfW\ I'!I\ ~11__9

WIH 1I~4-4A 11\

GERALD N. CEDERQUIST
ELECTRONICS RESEARCH SLOG
E!S STL/ASD
GEORGIA INSTITUTE OF TECHNOLOGV
ATLANTA GA30332
(404) 894-3417

PHILLIP H. ENSLOWJR.
SCHOOL OF INFO. AND COM". SCI.
GEOR3IA TECH
ATLANTA GA 30332
(404) 894-3152

JAMES N. FARMER
OFFICE OF COMPUTING SERVICES
GEORGIA TECH
225 NORTH AVE. NW
ATLANTA GA 30332
(404) 894-4660

JOHNJ. GODA JR.
SCHOOL OF INFORMATION AND COM"UTER SCI
GEORGIA TECH
ATLANTA GA 30332
(404) 894-3131

JOHN P. wEST
OFFICE OF COMPUTING SERVICES
GEORGIA TECH
225 NORTH AVE. N.W.
ATLANTA GA 30332
(404) 894-4676

T. P. BAKER
DEPT. OF MATH
225 LOVE BUILDING
FLORIDA STATE U
TALLAHASSEE FL 32304
(904) 644-2580

ATTN: DIRECTOR
NORTHEAST REGIONAL DATA CENTER
253 SSRB
U OF FLORIDA
GAINESVILLE FL 32611
(904) 392-2061

ATHol, llBRAR I AN

t:1~uA
411 WFIL
II lit rl t1Hlii~
~AIIiFb~II' ~ n I~~II
1'I1~4} HW.I}'JIiI
(HI.11 W;' 11911i

~RED L. SCOTT
BROWARD COMMUNITY COLLEGE
3501 DAVIE ROAD
n. LAUDEROAL n 3HI4
00') '81-8700

DONALD B. CROUCH
DEPT.OF COMPUTER SCIENCE
U. OF ALABAMA
P.O. BOX 6316
UNIVERSITY AL 35486
(205) 348-6363

PHILIP N. BERGESTESSER
128 JACKSON AVE.
MADISON AL 35758
(2051 837-2400

ATTENTION: DAVID MADISON
ADVANCED SOFTWARE TECHNOLOGY DEPT.
TEXAS INSTRUMENTS INC.
304 WYNN DR I VE

HUNTSVILLE AL 35806
(2051 837-7510

SA'4JEL T. BAKER
1310 STONEWALL BLVD.
MURFREESBORO TN 37130
(615) 896-3362 (HOME)
(615) 741-3531 (OFFICE)

ATTENTION: GORDONR. SHERMAN
COMPUTER CENTER
200 STOKELY MGMT. CENTER
U OF TENNESSEE
KNOXVILLE TN 37916
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CHARLES PFLEEGER
COif'. SCI. DEPT.
U OF TENNESSEE
KNOXVILLE TN 37916
(615) 974-5067

ATTN I OEPT. OF COM>UTERSCI Et«:E
U OF MISSISSIPPI
UNIVERSITY MS 38677

GAY THOMAS
COM>UTER SC I ENCE DEI"T.
DRAWER ex:
MISS. STATE MS 39762
(601) 325-2942

LAVINE THRAILKILL
COMPUTING CENTER
U OF KENTUCKY
LEXINGTON KY 40506
(606) 258-2916

ROY F. REEVES
1640 SUSSEX COURT
COllHlUS OH 0220
(614) 422-4843

.f,

R. B. LAKE
BIOMETRY
WEARN BUILDING
UNIVERSITY HOSPITAlS
CLEVELAND OH 44106
(216) 791-1300

T. S. HEINjOS
DEPT. OF COMPuTER SCIENCE
ClEVELAND STATE UNIVERSITY
ClEVELAND OH 44115
(216) 687-4762
(216) 687-4760

R08ERT L. BR I ECHLE
THE COMPUTER CENTER
U OF AKRON
302 E. BUCHTEL AVE.
AKRON OH402'
(216) 37'-7172

\

E. C. ZIMMERMAN
COM>UTER C£NTER
THE COLLEGE OF WOOSTER
WOOST£Ri!:t,,,,,:,\::<OH44691
(216)~'234 X304

r' ,~~i1~:-;":-"

.":I'! II"
PATRICIA VAN DERZEE
PROCESS CONTROLS DIVISION
CIt«:INNATI MILACRON INC.
LE8AHON OH 45036
(513)494>05320

R08ERT J. SNYDER
GR. FL. UNION BUILDING DATA CENTER
INDIANA U - MOUE U AT INDIANAPOLIS
1100.rr MICHIGAN STREe:r
INDIANAPOLIS IN 46202

ATTN. DOCUMENTS ROOM LIBRARIAN
COMPUTI NG CENTER
U OF NOTRE DAME
NOTRE DAME IN 46637
(219) 283-7'184

DOUGlAS H. QUEIlBEMAN
2235 LOMBARDYDRIVE
JEFFERSONVILL IN 47130
(812) 94"'27'1

GEORGE COHN III
316 N. WASHINGTON
BlOOMINGTON IN 47401
(812) '37-9255
(812)337-1911.

HAl STEIN
BOX 102 IIRIGHT QUAD
INDIANA ~IVERSITY
BLOOMINGTON 'IN 47401
(812) 337-7081

AlFRED I. TOWELL
IIRU8EL COMPUTER CENTER
INDIANA UNIVERSITY
BlOOMINGTON IN 47401
(812) m-1911

STEPHEIt w. YOUNG
WRUBEL0QM'I.!11R. CENTER
HPER III./ILOINJ

"
I NO I ANA. UN I VERSIfY

BLOOMI N$TON'IH 47401
(812) '?7.191

EDWARD F. GEHRINGER
DEPT...OF. COMPUTERSCI ENCE
MATH 'seJCHCES BUILPIIG.
PUROUr' I.It4I VEAS I 'tV,
LAFAY~m. IN 47907

JOSEPH H. FASEL III
COMPUTER SCIENCES
442 ,MATH SCIEIaS 8UILDIIG

-PURDUE UNIVERS.'T'Y
"

W. LAFAYETTE IN 47907
(J! 71 49...8,..

AlAN A. KORTESOJA
701 W. DAVIS.
ANN ~ ' 14143103.
(313) 995-61JA '
(313) 995-6000

',','

L. RICHAR> LEWIS
5806 COOLIDGE ROoID
DEARBORN ,

'
14148127

1:513) 2104-6871 . f

WILLIAM GROSKY
MATH DEPT - CONt.SCI. SECTION
WAYNE STATE UNIVERSITY
DETROIT 141 48202

R. NEIL .FAIMAN JR.
8235 N'POL I HE
DETROIT 141 48228

.,'

>,~.;;" .

.Si;;fi~!~'

JOftf 8. EULEHBERG
co.P.i.tC I. .0tPTi..
MICltfGANSTATE U
EAST LANSING ..I 48824
(.m III-OU'

-O'-<
"'.::a
'"

.
",
::11:I

"

smEN L. HUYSER
oo.f'IRER LABORATORY
MICH~ STATE U
EASTLANSI NG MI 48824
('17.)0> 3'3-1800W).,,:,

"k;:~' .'tt;j .
'\oiW'...,

-'1
t..o.\
l.,.,
~.,;.
...."

H. G. HEDGES
OiPT. OF COIoP.SCI .
MICHIGANSTATE U
E. LANSING 141 48824
(" 71 "'-6484 ....

m



GORDON A. STEG IN<
CQIoPUTER CENTER
325 MANI TOU HALL
GRAND VALLEY STATE OOLLEGE
ALLENDALE MI 49401
(616) 895-6611 X571

GEORGE O. STRAWN
DEPT. OF COMPUTER SCIENCE
IOWA STATE U
AMES IA 50011
(515) 294-2259

ATTN. UCC LIBRARIAN
UN I VERS I TY COWUTER CENTER
LCM
UNIVERSITY OF IOWA
IOWA CITY IA '2242
(319) 353-3170

W. A. HINTON
S~ W 570 C
U OF WISCONSIN - MilWAUKEE
P.O. BOX 41}
MILWAUKEE WI 53201
(414) 963-4005

BROOKS DAVID SMITH
4473 N. NEWHALL ST.
SHOREI«X>O WI 5321.1
(414) 332-6646

HERMAN BERG
108 E. DAYTON STREET
MADISON WI 53703

ATTN. FRIEDA S. COHEN
ACADEMIC c::owuTlNG CEMTER

, U OF WISCONSIN
1210 W. DAYTON ST.
MADISON WI 53706

..

CHARLES~. FISCHER
,*00
U OF WISCONSIN
1210, WEST DAYTON ST.
MADISON WI 53706
(608) 262-7870

FRAN< H. HORN
,ACADEMIC CQIoPUTER CENTER

U OF WI SCONSIN
1210 WEST DAYTON STREET
MADISON WI 53706
(6081 262-9841

DAVID A. NUESSE
DEPARTMENT OF COMPUTER SCIENCE
U OF WISCONSIN - EAU ClAIRE
EAU CLAIRE WI '4701
(7151 836-2526

GLENN MillER
2317 N. HENRY ST.
N. ST. PAUL MN 55109
(612)777-2483

MARK RUSTAD
525 HARRIET AVE 1213
ST. PAUL MN 55112

STEVE M. WEINGART
MS 4953
SPERRY-UNI VAC
2276 HIGHCREST DRIVE
ROSEVILLE MN 55113

RUDOLPHC. POLENZ PETER H. ZECHMEISTER
INFORMATION SYSTEMSAND COMPUTING SERV 926 W. MONTANAAVE.
U OF WISCONSIN - EAU ClAIRE ST. PAUL MN 55117
EAU CLAIRE WI 5470. (612) 489-5166
(715) 836-4428

BRUCE A. PUMPLI N
DEPT OF COMPUTER SCI ENCE
U OF WISCONSIN - EAU ClAIRE
EAU CLAIRE WI 54701
1715) 836-2315

CARL HENRY
COMPUTER CENTER
CARlETON COLLEGE
NORTHF I ELO MN 55057
(507) 645-4431 X504,

TlM>THY W. HOEL
ACADEMIC COM"UTER ~
ST. OLAF COLLEGE
NORTHFIELD MH51057
(507) 663-3096

ATTENTION. ROBERT E. NOVAK
DSPL DEVELOPMENT GROUP
SPERRY UNIVAC
UNIVAC PARK I P.O. BOX 3525
ST. PAUL MN 55165
(612) 456-5551

LEO J. SLECHTA
DSD
SPERRY UN I VAC
BOX 3525 MS U1U25
ST. PAUL MN 55165
(612) 456-2743

DAVIDHELFINSTINE
1136 5TH AVENUE SOUTH
ANOKA MN55303
(612) 421-8964

PAUL CHRISTOPHERSON
M.S. MNI1-1611
HONEYWELL INC.
600 SECOND STREET N.
HOPKINS MN 55343
(612) 542-6438

MARK BILODEAU
ENGINEERING SYSTEMS 4TH FLOOR
NORTHERN STATES POWER
414 NICOLLET MALL
MINNEAPOLIS MN 55401
(612) nO-6749

(f!111 "O~~~99

CI-tI1[g FA9TllIND
~NhIliHtWfl1 ~y ~ I ~Mq 41" rl t1t1l1

NIIHI'
.

I
.

~~li ~
.

'~I~
.

~
.
I"'
.

IiWlt1
~j~ ",nn! tq!~A, I
414 NlcOlLEl MALL
MINNEAPOLIS MN55401
(1\111 HO-II 14\1
(612) HO-'899

JOHN URBAN SI<I
1929 FREMONT AVE. S. APT. 23
MINNEAPOLIS MN 5'403
(612) )77-3198

SCOTT BERTI LSON
2929 42NO AVE. S.
MINNEAPOLIS MN'5406
(612) 729-0059

I NDUL I S VAL TERS
2810 E 22ND AVE.
MINNEAPOLIS MN 55406
(612) 341-4430

DON HAMNES
4215 PLEASANT AVE. SO.
MINNEAPOLIS MN 55409
(612) 823-303D

JOHN FUNG
425 13TH AVE S.E. 1406
MINNEAPOLIS MN 55414
(612) 376-5464 (OFFICE)
(612) 378-0427 (HOME)

-c
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.

WALT PERKO
727 15TH AVE. S.i.
MINNEAPOLIS MN ~541.
(612) 331-6984

GEOFF WATTLES
.07 ERIE STREET
MINNEAPOLIS MN ,'.,4
(612) 331-7087

KEITH HAUER-lOwe
.819 COLUMBUS AVE. 10.
MINNEAPOLIS...".17
(612) 633-6170 0362(1iORI()
(612) 82.-8026 (HqME)

JONATHON R. GROSS
DIGITAL EQUIPMENT CORP.
8030CEDAR AVENUE SOUTH
MINNEAPOLIS MN 55420
(612) 85.-6562

ROBERT A. STRYK
5.41 HALIFAX lANE,
EDINA MN'J424
(612) 920-54'4 (HOME)
(612) 887-4'56,(OP,ICE)

RON THOMAS
7725 WASHINGTON AVE. S.
MINNEAPOLIS MN "425
(612) 941-6500 ",

HUGO ME I SSER
3021 WISCONSIN AVE. N.
MINNEAPOLIS MN 55427
(612) 544-23.9

RANDAll W. WARREN
HQS068
CONTROL DATA CORPCRATiON
P.O. BOX 0
MIHNEN'OI.IS loIN """0

TIM BONHAM
D6OJ/t630S.,;.TH ST.
MI~IS MN 55454
(612) 339-440'

R. K. NORDIN
161' ~-4,~ST.N'T .M3607
141 , It ,'5454
(6\V.' ~. (HOME)
(61 1n.«II'F ICE)

";1;1\'0~"

JOHNT. EASTON
SSRFC
256 BLEGEtt,lW,l

......

U OF. NI NNESOTA ~~i!.!
'weST BANK ":,.~" mi>!1.i!i(\'"

141NNEItPOL 1$"~.,.,,,.."
(612) 373-9917

ATTENTIONr STEVE REISMAN
SOH. OF DENTISTRY/CLINICAL SYS. DIV.
8-440 HEALTH SCIENCE UNIT A
U OF MINNEso.TA
EAST '.eAtIK. '

MiNNEAPoliS MN 55455
(612) 376-41"

ATTNr~ SCIENCE DEPT.
114. x, I.UC) HALL
U OF.M}tMSOTA
EAST IAN(
MINNEAPOLIS MN

"4"(612) 373-0132

ATTNI RE'ERENCE ROOM
UNIVERSITY COMPUTER CENTER
227 EXPENGR
U OF 141NN£SOTA
EAST BAN<'
MINNEAPOLIS MN 55455
(612) 373-7744

KEN BORGENDAlE
C.SCI. OEPT.
114 LIND HALL
U OF MINNESOTA
EAST BANK
MINNEAPOLIS MN 55455
(612) 82.-3389

JEFFREY J. OR\JMI()N()
UNIVERSITY COMPUTER CENTER
lAUDERDAlE
U OF 141NNESOTA
141HNEN'OI.I S loIN

"4"(6121 513."'''

K. FRAN<OWSK I
CQIoPUTER SC I ENCE DEPARTMENT
l10H llND HALL
U OF MINNESOTA
EAST BANK
141NNEItPOL IS'" ,,..,,
(612) 373-7591

KRI STI NA GREACEN
C.SCI. DEPT.
114 LIND HAll.
U ()I! MINM!SOTA
EAST BANK
MINNEAPOLIS MN"4"

JOEL M. HAlPERN
UNIVERSITY COMPUTER CENTER
227 EXP. ENGR.
U OF MINNESOTA
EAST BANK
MINNEAPOLIS ... 554'5
(612) 373-.,81

BR I AN HANSON
UNIVERSITY COMPUTER CENTER
227 EXP. ENGR.
U OF MINNESOTA
EAST BANK
MINNEAPOLIS MN 55.55
(612) 376-5262 (OFFICE)

THEA D. HOOGE
UN I VERS I TY CCWUTER CENTER
227 EXP. ENGR.
U OF 141NHESOTA

EAST BAM<
MINN!~LIS MN 55455
(612) 373-4599

MoIBERTI <" ,""
ITY ~ CINTP1)(1II._.,

;.INNESOTA..~'~"
'.1ANe .'.'11K,'

MINNEAPOLIS *55455
(612)", 373-4181

·
I.A~ENCEA. LtOOIARD
UNIVERSITY COMPUTER CENTER
227 EXP. ENG. BLDG.
UOF MINNESOTA
EAST BANK
MINNEAPOLIS MN55455
(612) 373-5239

IS R. LlENKE
UNIVERSITY COMPUTER CENTER
214 EXP. ENGR.

'u tIIeMINNESOTA,
lAST; IAN<
MINNEAPOLIS MN"45'(612) 373-1572

SHIKfA llN
UNI VERS I Tv COMPUTER CENTER
221 EXP ENGR

U 01' MINNESOTA
EA$'f' BAN<

'; M\IIINEAPOLIS ...
5'"''c' (612) 373-4886

'-..'(.
JOHN E. llNO
139'"

.
TERRITORIAL HALL

UNIVERSITY OF MINNESOTA
EAST BANK
MINNEAPOliS MN55..55

~

MICHo\El ROBERT MEISSNER
'541 PIONEER HALl.

, U OF MINNESOTA
lAST BANK
MHMN'OI.IS MN".."

~
g4
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DAVID C. MESSER
UN I VERS I TY C()M>UTER CENTER
227 EXPERIMENTAL ENGINEERING
UNIVERSITY OF MINNESOTA
EAST BAN<
MINNEAPOliS MN 5'4'5(612) 376-2787

ANDY MICKEL
UNIVERSITY C()M>UTER CENTER
227 EXP. ENGR.
U OF MI NNE$OTA
em 6At«
MINNr~OLII MN

,
"."IlItrl mat.

.C~; r: ~\~IQ

.~c .
2' 8LIQINH~LL

U OF MINHI80fA
WEST 8ANK
MINNEAPOLIS MN "."(612) 313-991&

JOHN NAUMAN
901 MIDDLEBROOK HALL
U OF MINNESOTA
WEST BANK
MINNEAPOLIS MN 55455
(612) 376-6596

DAVID PERLMAN
COMPUTER SCIENCE DEPARTMENT
114 LIND HALL
UNIVERSITY OF MINNESOTA
EAST BAN<
MINNEAPOliS MN 55455
(612) 373-7581

HERBERT RUBENSTEIN
UNIVERSITY COMPUTER CENTER
227 EXP. EIGR.", ,
U 0' MINNESOTA .()j

EAST BANK J \

MINNEAPOLIS'" .554"
(612) 373-4181

TIMOTHY J SAlO
UN I VERS I TY COMPUTER CENTER
LAUDERDALE
U OF 141NNESOTA
MINNEAPOLIS MN55455
(612) 376-5607

BOB SCARLETT
PHYS I CS DEPT.

'148 PHYSICS
U OF 141NNEsotA,

. EAST BAN<
MINNEAPOLIS ..,""(612)373-02.' ",

G. MICHAEL SCHNEIDER
C .SCI. DEPT.
114 LlNO HALL
U OF MINNESOTA
EAST BAN<
MINNEAPOliS MN 55455
(612) 373-7582

L. W. YOUNGHEN
1505 N.W. 41ST Sf. APT. 18F
ROCHESTER MN 55901
(507) 285-9696

JOHN P. STRAIT
UNIVERSITY COMPUTER CENTER
227 EXP. ENGR.
II Q, MI NNEsQTA
IA if DANK
MINNr~~I

'
, MN "4"

'Iffl 41111 ;.tj

JAMES F. MARTINSON
1210 WILLMAR AVE
WILLMAR MN56201
(~1 ~) 79!1-1141

11\~l~it,
114 LIND HALL
U 01' MINN!SOTA
EAST IiIANK
MINNEAPOLIS MN "."(612) 373-7746

AfTNI SSA'C LIO~AAY
SSRFC
25 BLEGEN HALL
U OF MINNESOTA
WEST BAN<
MINNEPOLIS MN 55455
(612) 373-5599

MITCHELL R. JOELSON
SSRFC
25 BLEGENHALL
U OF MINNESOTA
WEST BANK
/oPLS. MN55455
(612) 781-7323 (HOME)

DAV I D SARANEN
117 7TH ST. SO.
VIRGINIA MN"792
(218) 741-1378

HMOUJ IJ~ VUI1~
BOX 71G1 UNIVERSITY STATION
GRAND FORKS NO 58202
(701) 746-6977

R. I. JOHNSON
COMP. SC I. DEPT.
U OF NORTH OAKOTA
BOX 181 UNIVERSITY STATION
GRANO FORKS NO 58202
(7011 777-4107

GARY J. BOOS
517 N. 7TH STREET
BISMAAK NO '8'01(7011 223-0441 (WORK)

ATTENTIONI DAN BURROWS
UMO COMPUTER CENTER
178 M.W.ALI«>RTHHAlL
U OF MINNESOTA
DULUTH
DULUTH MN55812

ATTENT ION I KYU LEE
DEPARTMENT OF COMPUTER SCIENCE
UNIVERSITY OF MONTANA
MISSOULA MT 59801
(406) 243-2883

MARK LUKER
MATH SCIENCES DEPT.
U OF MINNESOTA
DULUTH
DULUTH MN55812
(218) 726-82.0

MARK S. NIEMCZYK
HEWITT ASSOCIATES
102 WILMOT ROAD
DEERFIELD IL 60015
(312) 94'-8000

ALHEIH S1 E I NER
VQGELBACK CO/oPUTING CENTER
NORTHWESTERN U
2129 SHERIDAN ROAD
EVANSTON Il 60201
(312) 492-3682

BR I T J. BARTTER
850A fOREST AVENUE
EVANSTON IL 60202

1"11"III~II ',~I,II:,
jtJNAtlillN S/lI:HS
!HAN~ UNION ~y!nMg t:U"POtlAt ION
111 WE~t JACKSON ~Lvn
CH ICAno I L C.OI\04
0111 4\1-,nO

UM IIJ E. CA"l tON
DEPT. OF INFO. SCt.
NORTHEASTERN IlliNOIS U
5500 N. ST. LOUIS AVE.
CHICAGO IL 60625

TED FISHMAN
6049 KIMBALL
CHICAGO Il60659

ATTN: CONSULTING OFFICE
COMPUTING SERVICES OFFICE
Ilfi DIGITA~ COMPUTER LAB
U Of ILLINOIS
URBANA Il 61801
(217) 333-6133

RICHARD BALOCCA
114B DIGITAL COMPUTER LAB
U OF ILLINOIS
URBANA IL 61801
(217) 344-5284

ROGER GULBRANSON
PHYSICS DEPT.
U OF ILLINOIS
URBANA IL 61801
(217) 367-8470 (HOME)
(217) 333-3191 (OFFICE)

u



CHARLES HEORICX
183 C()oIERCE, JolIn...;,
U OF ILLINOIS "'!""".~
URBANA IL 61801
(217) 333-..515
(217) 356-8"25

14. O. I4ICXUNAS

291 DeL
U OF ILLINOIS
URBANA IL 61801
12111 333-6351

CARlTON MILLS
MILLS INTERNATlC»IN, .:4 :
203 NORTH GREGORY
\mBANA IL 61801
12171 328-2436 (HOME)
(2111 3"-6971

ATTN: RECE I VI NG ClERK
CERl - sac
U.S. AANY
P.O. BOX 4005
CHAIf'AIGN IL 61820
12111 352-6511

FREO P. BAKER
302 E. GREGORY
CHAIf'AIGN , IL.6182O
(211) 344-1511'

.

AVRUI4ITZKOWITZ
505 E. CLARK APT. 22
CHAMPAIGN IL 61820
(211) 359-9644 (HOME)
(211) 352-6511 I WORK)

DANIEL 14. O'BRIEN
601E. CLARK 110 ,

CHAIf'AIGN IL 61820
12111 356-2118

JACK THOMPSON
MID. ILLINOIS ~UTIR CO-OP
COTTONWOOD ROAD
EDWARDSVILLE IL 6202'
16181 288-7268

DENNIS 5., NllREWS
INF~f~ESSING
SOU'1HII'HUII~tS UtHYfRSITY
CAAeONIW.! I L 62901

~~~~~;'
.~

~t;~f:i~~f',;~

~'-~i'~: ~

LARRY O. LAN>IS
UNITEOOONPUTING SYSTEMS
2525 WASHINiTON
KANSASCrJV, M) 64108
(816) 94~

,,\~~~-,~&-'::
~;t~',:,,)..i.~

JEFFERY N. AA%AFSKY -
UNITEO OONPUTING SYSTEMS INC.
500 W. 26TH STREET
KANSAI CITY ,<tIIO 64108
18161 221-9700 ~

.,

HOWARD D. PYRON
MATH - C.SCI.
U OF 141SSOURI -ROLLA
ROLLAM) 6'401
(314) 341 t1 .

STEVENS. NUCNNICK
DEPARTMENT. OF COII!UTER.SC I ENCE
U OF KANSAS
LAWRENCE KS 66045

LYNNEJ. BAlDWIN
DEPT. OF MATH/COMP. ,501.
U OF NEBRASKA
BOX 688
OMAHA HE 68101
(402) 554-~36

TERRY E. .WEYMOUTH
C/O J.W.Il'EYMlUTH -,,'
6110 MEAOOwBROOK LANE
II NCOlN , .

HE 6851 0

SHARAD C. SETH
DEPTI 01'00IfI. SC,.
U 01' NIIltAIICA
LINCOLN HI 68'88
(4021 ~7N1~

FREDER ICX A. HOSCH

COMPUTER RESEARCH CENTER
U OF NEW ORlEANS
NEW <1t~EANS . L~J8~~

.
-
j1~,,:J:~~~~, , ,~
t{,(f

ED KATZ
COMPUTER 50 I ENCE DEPT.
U OF SOUTHWESTERN LOUI5 IANA
BOX4-0'0 USL STAtiON:' .
LAFAYETTE LA 10504

I.

STEVE LA/()RY
COMPUTER CENTER
U OF SOUTHWESTERN LOUISIANA
P.O. BOX"-2770' ,

LAFAYEm LA 70504"
(318) 23"-""9

DAV I D LANOSKOV
U OF SOUTHWESTERN LOUISIANA
USL BOX 154
LAFAYEm LA 70504
(318) 2~4-1640 .

A. I. STOCXS
P.O. BOX "-1039
USL STATION
LAFAYETTE LA 70~
(318) 233-'8'0 x,se .'

TERRY M. WALKER
CX)fIUrrll IC IINeI CPT I

U 01' SOUTHWlITIRH LOUISIANA
P.O. BOX' 4-030

'J,ilfI11:}II~t~ l~'~1

RALPH tQEt(STitte

M~~J~:s06~'!
'iF. rt.~ :>:.<''''

STEPHEN A. PITTS
305 EAST JARMAN DRIVE
MIDWEST CITY OK7'110
("051 732-"060

GilBERT J. HANSEN
310" ~IEBROOK DRIVE
PlANO < TX 750"
(214) ~7837."

SR I AN W. JOHNSON
1525 WEStlAKE
PLANO TX 75015
(214) 690-2885

DENNIS J. FRAILEY
COM'. 501. DEPT.
SOUTHERN METHODIST UN IV .
DALLAS TX 75222

..>4.
".....

Ij
.



JANET TAVLOR
USER SERVICES
CO~UT I NG LABORATORY
SOUTHERN METHODI ST UN I VERS I TY
DALLAS TX 75275
(214) 692-2900

JESSE D. MIXON
DEPT. OF COMPUTER SC I ENCE
STEPHEN F. AUSTIN STATE U
P.O. BOX 6167 SFA STATION
NACOGDOCHES TX 75961
(713) 569-2508

GINGER KELLY
ICSA
RICE UNIVERSITY
HOUSTON TX 77001
(713) 527 :

JOHN EARL CR I DER
7201 BRO~TON ROAD IA114
HOUSTON TX 77025
(713) 665-3016

JAMES A. KENDALL'
~/TRIMS .
TEXAS MEO ICAI.' 'CIN1'IR',
HOUSTON TX 71030
(713) 791-1916" i,j"1:!1<i:>i

SCOTT K. WARREN
ROSETTA ALGOR I TIllIS
2414 BRANARD ID

:

HOUSTON TX'77098

RUSSELL W ZEARS
BIOMETRY LAS
449 ADMINISTRIITRIN ILlIG R7
UN I VERS I TY OF TEXAS "'CAL BRNOt
GALVESTON TX 77S!50
(113) 165-1813

MIKE o..EEN
DATAPOINT CORPORATION
9725 DATAPOINT DRIVE
SAN ANTON I 0 TX 78284
(512) 690-7345

WILLETT KE~TON
2512 SAN GABRIEL ST.
AUSTIN TX 78705

HARRV P. HAIDUK
DEPT. OF CO~. INFO. SVSTEMS
WEST TEXAS STATE lJ
CANYON TX 79015
(806) 656-3966

MAURICE BALLEW
CO~UTER SERVICES
TEXAS TECH UNIVERSITY
BOX 4519
LUBBOCK TX 79409
(806) 742-2900

ATTN: DOROTHY SMI TH -REFEREt«:E LlBRAR LEONARD H. WEI NER
COMPUTATIONCENTER DEPT. OF MATH AND COMPo
U OF TEXAS AUSTIN TEXAS TECH. U
AUSTIN TX 78712 P.O. BOX 4319
(512) 471-3242 LUBBOCK TX 79409

(806) 742-2571

WILHELM BURGER
DEPT. OF CO~TER SC I ENCES
328 PAINTER HALL
U OF TEXAS AUSTIN
AUSTIN TX 78712
(512) 471-4088
(512) 471-7316

WAYNE SEIPEL
CO~TATION CENTER
U OF TEXAS
AUSTIN TX 78712

WALLY WEOEL
COMPUTATION CENTER
U OF TEXAS AUSTIN
AUSTIN TX 78712
(512) 411-3242

. OoWID W. HOGAN

4104 AVENUE F
AUSTIN TX 18751

SCI.

D. A. CAUGHFIELD
609 E. N. 21ST
ABILENE TX 79601
(915) 672-1604

RICHARD TAYLOR
2425 RALEIGH ST.
DENVER CO 80212
(3031 477-7995

ATTNI LIBRARY
67 DENVER FEDERAL CENTER
BUREAU OF RECLAMATION
DENVER CO 80225

LLOYD O. FOSDICK
DEPARIMENT oF CO~UTER SCIENCE
ECOT 7-7
U OF COLORADO
BOULDER CO 80309
(303) 492-7514

GEORGE H. RICHMOND
COMPUTING CENTER
UN I VERS I TY OF COLORADO
3645 MARINE STREET
BOULDER CO 80309
(303) 492-6934

ATTN: USER SERVICES GROUP
UNIVERSITY COMPUTER CENTER
COLORADO STATE U
FORT COLLINS CO 80523
(303) 491-5133

DALE H. GRIT
DEPARTMENT OF COMPUTER SCIENCE
COLORADO STATE U
FT. COLLINS CO 80523
(303) 491-7033

ATTN: B1700 PROTEUS PROJECT
COMPUTER SCIENCE DEPT.
3160 MEB
U OF UTAH
SALT LAKE CIT UT 84112
(601) 581-8224

MARTIN L GRISS
CO~UTER SC I ENCE DEPT
U OF UTAH
SALT LAKE CIT UT 64112
(801) 581-6542

HOWARD BUSSEY JR. M. A. KLEINERT
NATIONAL OCEANIC AND ATMOSPHERIC ADMIN COMPo SCI. DEPT.
BLDG. 1 RM 4557 3160 MERRILL ENG. BLDG.
U.S. DEPARTMENT OF COMMERCE U OF UTAH
BOULDER CO 80302 SALT LAKE CIT UT 84112
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EO SHARP . .,-

COWUTER CENTER ti(,*,~
U OF UTAH .;1'i\~'H~'
SALT LAKE CIT ut84'1tDtI
(801) '81-6802

. .

THEODORE A. NORMAN
COW. SCI. DEPT.
BRIGHAM YOUNG UNIVERSITY
PROVO UT 84602
(801) 374-1211 X3027

RICHARO OHRAN
ILICTICAL INOIMIINING OI~T
4'9 EST8 .
BRIGHAM YOUNG UNIYERSITY
PROVO UT 84602
(801) 374-1211 X4012

PAt"'CK ~£~A~
UNIVERSITY COWUTER CENTER
U OF ARIZONA
TUCSON AZ 85721
(602) 884-2901

R. W. MILKEY
KITT PEAK NATIONAL OBSERVATORY
P.O. BOX 26732
TUCSON AZ 85726
(602) 327-5511

TOM SANDERSON
617 NORTH FOURTH
BELEN NM 87002

MANRV M. MUMPMV JM.
AIR FORCE WEAPONS LABORATORY
KIRTLAND AFB NM 87117
(505) 264-9317

T. A. NARTKER ERWIN8OQ(
NEW MEXICO INSTITUTE OF MINING Aft) TEe3169 COLBY AVENUE :~'j'
SOCORRO NI4 87801 LOS ANGELES CA 90066
(505) 835-5126

ROBERT T. JOHNSON
C-11 MAil STa" 296
LOS ALAN>S SCIENTIFIC LADATORY
P.O. BOX 1663
LOS ALAN>S NI4 87545
(505) 667-5014

JOHN I40NT AGUI
ORDUfI C11
MA I L STCP 296!'p
LOS ALAIoOS SCIENTIFIC LMORATORY
LOS ALAN>S NM

8"'"

JAIES DARLI NQ .
NEW MEX ICO TECH
BOX 2139 CAIoPUS STATION
SOCORRO NM 87801
(505) 835-5374 .

J. MACK ADAMS

CO'-P. SC I. DEPT.
NEW MEXICO STATE U
BOX3CU
LAS CRUCES tIN 88003
(505) 646-3723

ATTNI USIA SIAVICIS LIBRAAIAN
UN I VERS I TY COMI'UTIA CINTER
NEW MEX'~ ITATI UNIVl8SITY

~i ~=oon! ;J..118~IP

.! 1

r'0" n

JOHNWlMTH

DEPT. OF MATH
U OF NEVADA LAS VEGAS
LAS VEGAS NV 89154
(702) 739-3715

GARY CARTER
SE I SM?LOGY DEPT. .
MAO<AY SCHOOl. OF MINES
U OF HEVADA RENO

.

RENO . NY 89507"

:'.::'~; >
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PHYLLIS A. REilLY

19711 GALWAY AvENUE
CARSON CA90746
(213) 321-'215

ATTN. AOAOIMIC IIRVICII
UNIVINSITY ~ ClNTIA
U OF SCUTHlIIH_I~IA
1020 \f.~ JEFF~;".i'
LOS ANGELES:"CA'tooo7
(213) "46-29S1~~i

",-

STEVEN BARRVTE
6620 W. 5TH STREET
LOS' ANGELES CA'90048
(213) 653-8697 '

CLARK M. R08£RTS /

219 VIOL~ AVENUE
MONROVIA CA 91016
(213)

4'6-'8'8
(HOME)

(213) 656-2405 (NDRK)
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HOWARD H. METCAL'
2590 GLENGREEN'4HOll VIIOOO CA ,90068

!, .

",X"
~', 't!J\

CHARlES L. LAWSON. JET'PA<JI'UlSION LABORATORY
MS 125/128
CALIFoANlA INSTITUTE OF TECHNOLOGY
4800 014< GROVE DR.
PASADENA CA91103
(213) 354-4321

WilliAM C. PRICE
480 PEM!ROOK DRIVE
PASADENA CA 91107
(213) 3'1-6"1 X219

MAlfIHl. LONDON

INFORMATION SCIENCES INSTITUTE
U OF SOUTHERN CAL I FORN tA
4676 ADMIRALTY WAY
MARINA DEL RA CA 90291

MMI< J. I<AU'MAN
916 E WASHINGTONAPT. 108
ESCOt«) I00 CA 9202'
(714) 743-5911

N
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MARK OVERGAARD
APIS DEPT.
C-014
U OF CALIFORNIA - SAN DIEGO
LA JOLLA CA 9209~
(714) 452-2728

MICHAEL S. BAlL
CODE 2
NAYAb ~NOE~§EA gENTER
AAN tllEGO OA OJIII

~ttNI COMPutl~ .claNcis INStitutE
U OF C~L IFOANI~
RIVERSIDE C~ 92507

KURT COCKRUM
3398 UTAH
RIVERSIDE C~ 92'07

JOHN M. GRAM
COM"UTING FACI L ITY
U OF CAliFORNIA ,

IRVINE CA 92717
(714) 8~~-6844

ATTENTION: EDWARD E. BALKOVICH
SCIENCE AND TECHNOLOGY DIVISION
GENERAl RESEARCH CORP.
,5~8~ HOlLISTER AVE.
SANTA BARBARA CA 9~105
(805) 964-7724

ROBERT ALAN DOL~~
SPEECHCOMMUNICATIONSRESEARCHLAB
IOOA "'1~AI4)IHE mmE
AAHfA ~Af@AAA ~A n16~
C80~) ,,".JOI I

NEIL w, WEBRI
D£PT. ~ C~. SCI. ~ND STAT.
C~IF. POLY. STATE UNIV.
SAN LUIS celS CA 93401
Ce051 U6-mO

JAMES l. BEUG
DEPT. OF CO,,". SC I .
C~IFORNIA POLYTECHNIC STATE U
SAN LUIS OBIS C~ 93407
(805) 546-12"

GARY BABCOO<
110-E RICHMOND ROAD
CHINA LAKE CA 93555
(714) 446-673~

JON F. folIERAS
"

"

DAVID ELLIOT SHAW
OEPT. OF,.",,' ,fl OM N4D COM"UTER 50 I E STRIJC1'\JRED SYSTEMS

'u OF CALt
."

,' "It¥UII ' 200 ,THU~O STREET -SUITE 207
IRV I HE ",',' tfm LOS ALTOS C~ 94022,

(415) 966~2082
(415) 948-0877

WILlIAM'L:;
OM 4400',

'JNTERSTAtE
707 E. V
ANAHEIM CA 92805
(714) 772-2811

DAVID W. GIEDT
5421 WILLOWICK CIR.
ANAHEIM CA 92807
(714) 772-2811'

, ,

APR IL 141LLER CONVERSE
SEISMIC ENGINEERING BRANCH
U.S.G.S.
34' MIDDLEfiELD ROAD
MENLO PARK CA 94025

GLENN T. EDENS
DACONICS DIV.
XEROX
350 POTRERO AVENUE
SUNNYVALE CA 94086
(408) 738-4800 (DAOONICS)
(415) 494-4464 (XEROX/PARC)

DENN I S GRAHAM
AMDAHL CORP.
1250 E. ARQUES AVE.
SUNNYVALE CA 94086
(408) 735-4602

M. H. MACDOUGALL
AMDAHL CORP.

mo EMT AIW!l~5 m:
§UNNVYALE t:A lI~tJ~6
(408) HIHMfi

GART W. WINIGER
P.O. BOX 60835
SUNNYVALE CA 94088
(415) 964-6962

NIKLAUS WIRTH
XEROX RESEARCH CENTER
333~ COYOTE HILL ROAD
PALO ALTO CA 94~04

PAUL HEO<EL
INTERACTIVE SYSTEMS CONSULTANTS
P.O. BOX 2~45
PALO AlTO CA 94~05
(415) 965-02~7

JOHN BANN I NG
MAILDROP 88
STANFORO LINEAR ACCELERATOR CENTER
P.O.BOX 4349
STANFORD CA 94~05
(415) 854-3300 X2802 (OFFICE)
(415) ~25-9226 (HOME)

DAVID C. LUCKHAM
CQIof>. SCI. DEPT.
A.I. LABORATORY
STANFORD UN I VERS I TY
STANFORD CA 94~05
(415) 497-4971

BRIAN MCGUIRE
P.O. BOX 1371
FREMONT CA 945~8

JOHN C. BEATTY

L-73
LAWRENCE LIVERMORE LAB
BOX 808
LIVERMORE CA 94550
(415) 447-1100 X~114

WILLIAM P. TAYLOR
L-~15
UNI Yt:R~' TV (If r,~11 fOflN' A
j:I,O, ~~ 11M
LI~£R~t CA 9.~'O
I~t~t ~~~=~I~~

eFIY~N L, H 100 1NS
SCIENCE APPLIC~TIONS INC.
8201 CAPWELL DAIVE
OAKL~ND C~ 94621

W" "17-9101

JEFFREY BARTH
COMPo SCI. DIVISION
5n EVANS HALL
U OF CALIFORNIA
BERKELEY 'CA 94720
(415) 642-4948

BLAND EWING
DEPT. OF ENTYMOLOGY
1~7 GIANNINI HAlL
U OF CALIFORNIA
BERKELEY CA 94720
(415) 642-6660

ED FOURT
C/O LBL LIBRARY
1~4 SLDG 50
LAWRENCE BERKELEY LAD
BERKELEY CA 94720
(4151 843-2740 X'29~

SUSAN l. GRAHAM
COMP. SCI. DIVISION-EECS
511 EVANS HALL
U OF CALIFORNIA
BERKELEY CA 94720

G. CARRICK
MS970
FOUR-PHASE SYSTEMS INC.
19~~3 VALLCO PARKWAY
CUPERTINO CA 95014
(408) 255-0900 X281
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FAY CHONG
10405 DEMPSTER AVENUE
CUPERTINO CA 95014..,
(408) 987-1655 .: .

ROO STEEL...
i,W . .,.,:~~,;"

MS60-456
. ,I .>!,.",,,;..'

TEKTRONIX..cl .'t"j..

P.O. BOX 500
BEAVERTON OR 97077
(503) 638-3411 X2523

R. GREINER
MS970
FOUR-PHASE SYSTEMS INC.
19333 VALLCO PARKWAY
CUPERTINO CA 95014
(408) 255-0900 X231

BOB PHILLIPS
2009 N.E. BRAZEE
PORTlAND OR 97212
(503) 284-8369

P. LIAO
145970
FOUR~SE SYSTEMS INC.
19333 VAlLCO PN«WAY
CUPERT I NO CA 95014
(408) 255-0900 X3D2

"'.~'~
~

BARRYSMI1M;" d

OI4SI COtfIUTIMf'''''
401' SW CANYOW "Oft!)

,.
PORTLAND OR 97221
(503) 248-'925

.

RONALD L DANIELSON
DEPARTMENT OF EECS
UNIVERSITY OF SANTA CLARA
SANTA CLARA CA 95051
(408) 984-4181

DAV ID ROWLAND
ELECTRO SCIENTIFIC INDUSTRIES
13900 N.W. SCIENCE PARK ORIVE
PORTLAND OR 97229

DAOO BANATAO
3060 BILBODRIVE
SAN JOSE CA 9"21
(408) 227-9027

ATTN: COIoPUTER CENTER
OREGON STATE U
CORVAlL IS' OR 97331

GARY LOWELL
2625 HIDDEN VALLEY
SANTA ROSA CA 9'404
(707) 544-6373

ATTN: DOCU!ENTS ROOM
COMPUTER SCIENCE DEPARTMENT
U OF OREGON
EUGENE OR 97403
(5031 686-4394

'.'

W. W. PETERSON
DEPT OF I CS
U OF HAWAII
2565 THE MALL
HONOLULU HI 96822
(808) 948-7420

LESliE R. KERR
DAV ID L. JOHNSON AN) ASSOCIATES INC..
10545 I«)O()HAVENLANE
BELLEVUE WA 98004

ROY CARLSON
(50-4541
TEKTRONIX
P.O. BOX 500
BEAVERTON OR 97077

JOHN D. WOOLLEY
6722 128TH AVE. SE
BELLEVUE WA 98006
(206) 641-'443

, ERIC S(:HN£LLWM .. .'.;,: HONEYwEU.MARINE....
, '3D3$H1~~1i NIt:;. .....

SEAmt"". 'WI\- 0It f'IQ""
~ \.X.~II~

'A~,,'" :',,~4'i-;;!\,'
"i','~'>_1~~:~.

. ~' ,-"
.

A. J. GERBER
BASSER DEPT. 01' OON"UTER SCI ENCE

UNIVERSITY OF SYONEY;
SYDNEY N.S.W. 2006
AUSTRAliA

CARROLL KIRGAN
BASSER OEPT. 01' OOMP\ITIR SCIIiNCE
U OF SYDNEY

.

SYDNEY N.S.II. 2006
AUSTRALIA

BRIAN G. ROWSWELL
UNIVERSITY COMPUTER CENTRE
UN I VERS I TY OF SYONEY
SYDNEY N.S.W. 2006
AUSTRAL IA
692 3491

KEN R08INSON
DEPT. OF COMPUTER SCIENCE .

UNIVERS I TY OF NEW SOlmf WALES
P.O. BOX 1
KENSINGTON N.S.W. 2033
AUSTRAL IA
663 0351

ANTHONY P. KYNE
DEPT. OF COWUTER SCI !NCE
UN I VERS I TY OF MELBOUANE
PARKVILLE VICTORIA "0'2
AUSTRAL IA

'45 '84.

'W~_~,
{\lMlvERSITY OF~!
:"100('..98 G.P.O. ,.,' ;AC
. fDU~IOE S.A. 5001

AUSTRAL IA
61 822 34333 X2720!X2099

C. D; I4ARLIN
!)£PT"OF COMPUTING SCIENCE
UNIVERSITY OF ADE~AIOE
ADELAIDE S.A; !IOO1
AUSTRALIA

223 4333

8. KIDMAN
-I0EPf OF COWUTER SCIDlce'J.

UNIVERSITY OF ADlLAIO!"
ADELAIDE S.A. 5066
AUSTRAL IA
23 4333

ATTN,SECRETARY
DEPARTMENT OF INFORMATION SCIENCE
UNIVERSITY OF TASMANIA
GPO BOX 252C
HOBART TASMANIA 7001
AUSTRAL. I A

A. H. J. SALE'
DEPT. OF I NFORMATI ONSCIENCE
UNIVERSI TY OF TASMAN I A
BOX 252C
HOBART TASMANIA 7001
AUSTRAL I A

23 0561

O. BEAUFAYS
MATHEMATIQUES N'PLIQUEES
UNIVERSITE LleRE DE BRUXELLES
AVENUE F.-D. ROOSEVELT 50
BRUXELLES 1050
BELGIUM

ALAIN PI ROm
MBLVRESEARCH LABORATORY
AVENUE EM. VAN BECELAERE 2
BRUSSELS 8-1170
8ELGItJ4
673.41.90
673.41.99

SERGIO DE MELLO SCHNEIDER
DEPARTAMENTO OE COIofIUTACAO
UNIVE!lSIDADE FEDERAL DE SAO CARLOS
SAO CARLOS SP "560
WZIL N

l/I



.."
F. CELLINI FR~NKLIN B. DE GR~~F W. MORVEN GENTLEMAN ATTN: L IBR~RY :>
DEPT. OF COMPUTER SCIENCE 6 C~"'ICH~EL COURT MATHEMATICS COMPUTING FACILITY PERIODICALS SECTION en
UNIVERSITY OF WESTERN ONTARIO KANAT~ ONTARIO K2K lK2 UNIVERSITY OF WATERLOO UN I VERS I TY OF ALBERT A n
LONDON ONT~RIO CANAO~ W~TERLoo ONTARIO N2L \Gl EOMONTON ALBERTA T6G 2)8 :.
CANADA CANADA GANAlJA ,...
(519) 619-60" 1'19) AfI'-1711

iii

m~h~~I~i~'~~k b~~~~~
'

"

~Wh1M~~~'~~~~C\ .
A~~;

l'IH)t>!~AM, II!I<AII( I!AII1 W. l'tHI At.~ m
~~'

'. : il~\ji:liAM L\ III!I\I<Y I\AIH w, I'lJlllll. K if
COMPUTING CENTER DEPT. OF CQt.f>. SCI . VI

UNIVERSITY O~ T~TO COMPUTER CENTIR QUEEN'S UNIVERSITY 223 NATUR~L SCIENCE CFNTER U OF BRITISH COLUMBI~ ,...,0 K I NOS COLLEGE ROAD KINOSTON ONTARIO K7L 3N6 U OF WESTERN ONTARIO 2015 WESBROOKPlAC! ",TORONTO ONTARIO C~ADA LONDON ONTARIO N6A ,., VANCOUVER IIC yilt 'W' ...
CANADA CANADA CANADA ...
(4161 978-899' "191 679-2151 (604) 228-6794 ",
F. G. PAGAH, R. D. TENNENT DOUG DyMENT

:11II
L. C. PORTIL

COIf'UTER SC I ENCE DEPT. OF COIf'UT I NG AND INFORMATION SCI COMPUTER CENTRE 6442 IMPERIAL AVE. ...
MEMORIAL UNIVERSITY QUEENS UNIVERSITY U OF WI~SOR W. VANCOUVER B.C. V7W 2J6

<7'ST. JOHN's NEwFOu~LA AIC 5S7 KINGSTON ONTARIO K7L 3N6 WI~SOR ONTARIO N9B 3P4 CANADA
CANADA CANfoDA CANADA (604) 921-7954

(519) 253-4232 X645

J. W. ATWOOD N. SOLNTSEFF G. O. OERHAK ~TTNI DATALOGISK INSTITur
DEPT OF COMP. SCI . :H963-1 0 DEPT. OF APPLIED MATH. COMPUTER CENTRE COPENHAGEN UNIVERSITY
CONCORDIA UNIVERSITY MCMASTER UNIVERSITY U OF MANITOBA SIGURDSGfoDE 4T
1455 DE MAISONNEUVE BLVD. WEST HAMILTON ONTARIO L8S 4Kl WINNIPEG MANITOBA R3T 2N2 COPENHAGEN N OK-2200 :z
MONTREAL . QUEBEC H3G 1148 CANADA

"
CANfoDA DENMARK 0

'CAHI\OA ,"';',.' (4161 525-9140 X4689 <:(514) 879-8130 ,."
:3

D. B. COlDRICK MIKE K II48ER W. BRUCE FOULKES LARS CHRISTENSEN tEl
COIf'UTATION CENTRE DATA CENTRE DEPARTMENT OF COMPUTER SCIENCE ALDERSHVILEVEJ 16 ,."
SlOG. M:-6O THE GLOBI' fie MAR THE UN I VERS I TY OF MANI TOBA BAGSVAERD DK-2880 :::0
NATIONAl RESEARCH COUNCIL 444 FRONT ST. .eST WINNIPEG MANITOBA R3T 2H2 DENMARK
MONTREAl.RON) . TORONTO 'ONTARIO M5V 2S9 CANADA 009 45 2 98 20 09
OTTAWA ONTARIO KIA OR6 CANADA (204) 474-8466 ......
CANADA \D

~LUIGILOGRIPPO HENRY SPENCER STEPHEN SOULE PREBEN T""STI
<7'

COIf'. SC I . QEPT. SP SYSTEMS. DEPT. OF COMP. SCI. COIof'UTER CENTER
U OF OTTAWA.. BOX 52" STATION A U OF CAl.GARY UNIVERSITY OF AALBORG
OTTAWA ~~~~AAIOKIN IN' TORONTO ONTMIO ""W IN' CALG~"Y ~LBERTA T2N IN4 STRANDVEJIN 1II
CANADA'" "'.' CANADA CANADA ""LBORG DK-9000

(4031 284-6780 DENMARK
(08) 138 788

H. TAYLOR ANNE STOCCO BRIAN W. UNGER L. BRANDT
COIf'UT I NG CENTRE COMP. AND INFO. SCI ENCE COMPUTER SCIENCE DEPT. DET REGIONALE EDB-CENTER
APPLICATiONs DEPT. 108 I.C.S. UNIVERSITY OF CALGARY AARHUS UNIVERSITET
U OF OTTAWA. UNIVERSITY OF GUELPH CALGARY ALBERTA T2N lN4 ""RHUS C. 8000
OTTAWA ONTARIO KIN 6N5 GEULPH ONT~IO NIG 2W1 CANADA DENMARK
CANADA CANIOA (403) 284-6316 06 - 12 83 55

. . . . . . . .. X2259

ATTENTION: OONALD LINDSAY ~CHARLES H. FORSYTH B. VENKATESAN ANTTI SALAVA
>'DYNAl.OGIC ~ATlON LIMITED APT. 2-304 DEPT. OF COMPUTER SERVICES DEPT. OF COIof'UTER SCIENCE en

141 BENTt£Y~$IU 300 REGINA ST. N. U OF CALGARY UNI VERSI TY OF HELSI NK I ,."
OTTAWA . ';;PNfARIO K2E 617 WATERLOO ONTARIO N2J 4T2 2920 24TH AVE. N.W. TOOLONKATU 11
CANADA"";.!)",.

'
CANADA CALGARY ALBERTA T2N 1N4 HELSINKI 10 SF-OOTOO

(613)'2~~t""
I'-.)

(5191 884-7531 CANADA FINLAND \T1
(403) 284-6207



JUHA HEINANEN
DEPARTMENT OF COWUTER SCIOCE
UN I VERS I TY OF TAIoPERE
BOX 607
TAMPERE 10 SF-'31or
FINLAND

O. LECARME
I.M.A.N.
UNIVERSITE DE'NICE
PARe VALROSE
NICE CEDex
FRANCE

06034

P. MAURICE
I NFORMATI QUE
UNIVERSITE PAUL SABATIER
118 ROUTE DE NARBONNE
TOULOUSE CEDEX 31077
FRANCE

JEAN-PI ERRE FAUCHE
DEPARTMENT INfORMATIQUE
IREP,
BOlTE POSTALE 47
GRENOBLE CEDEX
FRANCE

38040

ALA INTI SSERANT
DEPARTEMENT INFORMATIQUE
ECOLE DES MINES
PARC DE SAURUPT
NANCY CEDEX
FRANCE

54042

ALBRECHT BIEDL GIDEON YUVAL
INSTITUT FUR SOFTWARETECHNIK UN) THEOR COMPUTER SCI EI'CE
DV-GRUNOAUSBILOUNG THE HEBREW UNIVERSITY
TECHNISCHE UNIVERSITAT BERLIN JERUSALEM
OTTo-SUHR-ALLEE 18/20 ISRAEL
1000 BERLIN 10 VSH 419
GERMANY

GERHARD FRIESLfH>
INSTITUT FUR INfORMATIK
UNIVERSITAT HAMBURG
SCHLUETERSTRASSE 70
HAMBURG 13 2
GERMANY

,

LUCIEN FEIEREJSEH.~j,
EDELSHEIM$J'ik 4 ' '
KARLSR\JtE It (,0-7500 v.,
GERMANY',.,:",.

GERHARD GOOS
INSTITUT FUER INFORMATIK II
UNIVERSITAT KAALSRUHE
POSTF ACH 6380
KARLSRUHE I 0.7500
GERMANY
0721/608-3970

ATTENTION: JAN WITT
ZFE FL SAR
SIEMENS AG
HOFMANNSTR. It,
MUNCHEN70 o-eooO
GERIWIY
(089) 722-22651

HORST SANTO H .-H. NAGEL
GESELLSCHAFT FUER MATHEMATIK UNO DATEN INSTITUT FUER INFORMATIK
INSTITUT FUER PLANUNGS UN) ENTSCHEIDUN UNIVERSITAT HAMBURG

POSTFACH 1240 SCHLOSS 81RLlNGHOVEN SCHLUTERSTRASSE 66-72
ST.AUGUSTIN 1 0-5202 HAMBURG 13 2
GERMANY GERMANY

H.-J. HomlANN
'ACHBEREICH INItOAMATIK
TECHNISCHE HOCHSHULE
STE\JBENPL ATZ

1

2

g~n~r'r!" ft:~lg8
~~f1MAN'

ASHOK N. ULLAL
KARLStR. I
JETTENBURG 0-7401
GeRMANY

CARSTEN KOCH
DIStRlKT NORD
CONTROLDATA !lei

RUn\f Hi888
1j~f1MANY
UII 1111 il . ill

W. WEHING.,.
LANGUAGES AND PROCESSORS GROUP
RECHENZENTRU14
UNIVERSITAT STUTTGART
STUTTGART 80 7000
GERMANY
(0711) 784/1

z
.~~. ~

MICHAEL Z. HNWtt ;j:f ", EIITA ~' C
iit1C(M1UTATJON CENTER.."." OEPARTMENT(JF MATHEMATICAL ENGINEERING en. BEN GURIAN UNIVERSITY QF" N£Gri¥1',""UNIVERSITY OF TOKYO r-

BEER-$HEVA.I '. BUNKYOKU T~yO
,

11' ""ISRAEL" JIf'AN' ....

"".

(03) 812-2111 )(7486 ....

""::II:t
RUTH WEINBERG
COMPUTAT1ON CENTER
HEBREW UNI VERS I TY OF JERUSALEM
JERUSALEM
ISRAEL
02-32011/280

TOSHIAKI SAISHO

','

"

1-25-7 KITAMAG<J4E .

A~~i""'OOTA-KU ' TOKYO',
IN>AN

143
..
en

MASARU WATANABE
9-16 SHINOHARADAI
KOHOKU-KU YOKOHAMA
IN>AN

222
z ~t.;

o
<

"":II
CIiI

""::II:t

--

.1,."

IRVING N. RABINOWITZ MAKOTOARISAWA
DEPT. OF CQoP. SCI.

",
CON"UTERSCI EtCEDEPARTIENT., TECHNIOM-<ISRAEL INSTl1Uft':0' TEatG.W YAMANASHI UNIYERSITY

.

TECHNION CITY HAIFA 4-3-11 TAKEDAKOFl/
ISRAEL' YAMANASHI 400

IN>AN
(0552) '2-1111

MARCO S<HoWII

C/O CNUCE
:VIA SANTA MARIA 36

PI SA 1-'61.00
, ITALY

(0'0) ,.,245

....
u:t
...,

N08UKI TOKURA en
DEPT. OF INFORMATION00 COMPUTERSCI!,
OSAKA UNIVERSITY.
1-1 MACHIKANEYAMA
TOKONAKA '00
IN>AN

"

GUII"-'. IILVI
TEMAS.P.A.

. VIA MARalNl 29/1
~t<:.A't1OLOGNA40122

'>:'
.

ITALY
~1-267285

ATTNI DI18ARTMINT M IN~TION ICIIHC =-
VICTORIAUHIVERSITY (JF WELLIIGTON crt

'PRIVATE aNi "
.....
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STEN LJUHGKVIS
GUSTAF ClASONS GATA 61
NORR/(<P'NG ':,~3 78
SWEDEN .

LARs-ER IK TIiORElLt.
DEPT. 01" TEf:~'CATION NETWORKS &
THE ROYAL INS:n~OF TECHNDLOGY
STOCKHOlM 70:''''1'00 44
SWEDEN .:.' .v~

SWEDEf+oO~tO

LENNART OSl<ARSSON
TELEFONAKTtEBOlAGET L M ERICSSON
FACK
MOLNDAL $-431 20
SWEDEN

KURT FREDRtKSSON
RIt«>LEKEN 7

'MOLNDAL 5-,431 39
SWEDEN '-

',,,.,

4631-41 05 14 (HOME)
4631-27 50 O~49' (OFFICE)

DAVID BATES
12 CHEMIN DE TAVERNAY

~~::V~~'
SWITZERl.ANo,'.,.~'f'

R. MOREL
CENTRE DE CALCUL ELECTRONIQUE
COLLEGE DE GENEVE
1211 GENEVE 3
SWITZERlAND
27 22 28

SVEN ERIK KNUDSEN
INSTI'lUT FUER INFORMATIK
ETH - ZENTRUM
ZUERICH CH-8092
SWITZERLAND

ATTN, RZ - BI8110THiK
ETH - ZENTRUM
ZURI CH CH-8092
SWITZERLAND

CHRISTIAN JAC081
INSTI'lUT FUER INFORMATIK
ETH
ZURICH CH-8092
SWITZERLAND
01 326277 2217

S. BALASUBRAMAN I AN
DEPARTMENT MSE
KONINKLIJKE/SHELL-LABORATORIUM
PO BOX 3003
AMSTERDAM
THE NETHERLANDS
(020) 202694

A. C. W. LEYEN
DEPARTMENT MSE
C/O KONINKlIJKE
SHELL-LABORATORIUM
P.O. BOX 3003
AMSTERDAM
THE NETHERLANDS

ANDREW S. T ANENBAU14

WISKUNOIG SEMINARIUM
'VRIJE UNIVERSITEIT
DE BOELELAAN 1081
AMSTERDAM
THE NETHERLANDS
020 548 24 10

J. J. VAN AMSTEL
COMPUTING CENTRE
EINDHOVEN UNIVERSITY OF TECHNOlOGV
P.O. BOX 513
EINDHOVEN
THE NETHERLANDS
(040) 474547

ATTN: DSM
CENTRAL LIBRARY
P.O. BOX 18
GELEEN
THE NETHERLANDS

D. O. DE VRIES
LANDLEVEN I
REKENCENTRUM R.U.G.
P.O. BOX 800
GRONI NGEN
THE NETHERlANDS

H. VAN lOON
ACAOEMI SCH COMPUTER CENTRUM UTRECHT
BUOAPESTLAAN 6
DE UITHOF UTRECHT
THE NETHERLANDS
030-531436

ATTN: BOEKHANDEL VERWIJS EN STAM B.V.
PRINSESSEGRACHT 2
'S-GRAVENHAGE 2005
THE NETHERlANDS

J. A. ALANEN
VAKGROEP INFORMATICA R.U.
BUDAPESTLAAN 6
UTRECT 2506
THE NETHERLANDS

T. J. VAN WEERT
ELZENLAAN 28
PEIZE 8131
THE NETHERlANDS

ATTN: THE LIBRARIAN
DEPT. OF COWUTER S'lUD I ES
U OF LANCASTER
BAILRIGG LANCASTER
UNITED KINGDOM
LANCASTER 65201 X4133

~..~--._.-----_.-_.-._.._.

C. J. C<PELAND
SCHOOL OF COWuTER SCIENCE
ULSTER COlLEGE
JOROANSTOWN
NEWTOWNA88EY N.IRELAND
UN I TED KINGDOM

R. G. DICKERSON
SCHOOL OF INFORMATION SCIENCES
THE HATFIELD POLYTECHNIC
PO BOX 109 COLLEGE LANE
HATFIELD HERTS ALIO 9AB
UNITED KIt«>OOM
HATFIELD 68100

MAURICE O'FLAHERTY
444 MEVILLE GARDEN VILLAGE
NEWTOWNABBEY N. IRELAND ANTRIM
UNITED KINGDOM

C. A. LANG
PITT BUILDING
CAMBRIDGE UNIVERSITY PRESS
TRUWINGTON ST.
CAMBRIDGE Et«>LAND CB2 IRP
UNITED KINGDOM
CAMBRIDGE 58331

A. BALFOUR
COWUTER CENTRE
HERIOT-WATT UNIVERSITY
37-39 GRASSMARKET
EDINBURGH SCOTLAND EHI 2HW
UNITED KINGDOM

Bill FINDLEY
COWUT I NG SC I ENCE DEPARTMENT
UNIVERSITY OF GLASGOW
GLASGOW SCOTLAND G12800
UN I TED KINGDOM
339 8855 X7391

A. M. ADDYMAN
DEPARTMENT OF CowUTER SCIENCE
THE UN I VERS I TY
MANCHESTER ENGLAND MI' 9PL
UNITED KINGDOM
061- 273 5466

JOHN REYNOLDS
31 BARR I NGTON ROAD
LONDON ENGLAND
UN I TED K I NGOOM
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D. W. BARRON
COIoPUTER STUDIES GROUP
THE UNI VERSITY
SOOTHAIf'TON ENGl.AN> S09 5NH
UNI TED K I NGOOM ~>

0703-559122 X700

~;'!;'?~~~:~:::'w. 18015
t':]!;.

'"
":.1IZ..th\.I. Mt\Q( 88003

'.£1I'k1'~t:~"..1QO 13 lIP\. UNITED KINGDOM

"
f!0t~r;k' A. AlANE 2506 Tt/E'1£fHERLAN>S

\IRS AMMANN' Ct+-8092 SWITZERLAND
RICHAAO V. ANOREI!' 7:5019
DENNIS S. ANDREWS. 62901

WtKOTO ARISAItA 400 IN>N4 -
'

ATTENTIONI C. LAZOU WCI UNITED KINGDOM
ATTENTIONtON4 BURROwS 55812

J\TTEHTION: DAVID MAOISON 35806
'~TTENTIONt,OONAlO LIN>~Y K2E 6T7 CANADA

ATTENTIOI.h EDWARD E. 8ALICOVICH 93105
ATTENTIONIE. N. VANDEVENTER 0001 SOUTH AFRICA

ATnNTION: GOIWXIN R. SHERMAN 37916,., ,;MmNTIONI JAN WITT 0-8000 GERMANY
ATTlHTIONI JIMY W. SEGERS 50"2

.' "
;.AnlNTIONI KYU LIE' 59801

ATTENTtOlh No. V I<OTESWMA AAO 500762 IN>IA
ATTEIf1'IONI PAUL C. SMITH 55455

ATTENTIONI ROBERT E. NOVNe 55165
ATTENTION: RUTH OROZIN 17837

ATTENTION: R. D. BERGERON 03824
ATTENTIONI STEVE REISNAN 55455

ATTN: ~MIC SERV ICES 90007
",'.ATTN: .8OE11'G COfoPANY 98124

ATTN: BOEI9W«lEt VERWI4$ EN STAM B.V. 2005 THE NETHERlAN>S
ATTNt,81700P.ROTEUS PROJ!CT',;."84112

'
,

ATTNI OOIf'UTER CENTER 97331
ATTNI COIf'UTER SCI ENeE DEPT. 55455

ATTNI QOMI\I1'ERSCIENCESINSTITUTE 92507,

',ATTft1 CQHSULTIIG OFFICE. 61801
, ATTHI DATALOIISK INSTI'I\IT 01<-2200 DENMAAK

ATTNI DEPAR1MINT O1I,*ORMATICIoI SCI ENe! NEW ZEALAND
ATTN..O£Pt. OF aJlf'UTER SCIENCE" 38677

ATTN: DIRECTOR 32611
ATTN I DOCUMENTS ROOM 97403

ATTNI DOCUMENTS ROOM L laRARIAN .6637
ATTNI DOROTHY SMITH- ItEFMINeE LIBRARIAN 78712.

ATTNI DSM THE NETHERLAt«>S
. ATTNI FRIEDA S. COHEN 53706

.
ATTNJ".t'/,t,MCUlma - LIMMIAN/. 2*'.:.

ie:

L~;:;''',.'\I_lifm II.
AfTN I L 1~>');fM'''' OMIADA

" '
'ATTHI 14. ~Ty"i

,.,
.

CAHAOA

A'\'TNI' ~M LIMAlUAN' 100' IUITRALIA

"

,Amal PROGIW4 LIBRARY .7 CANADA
t~mal fIROGIWIiIllG ADVI~ } 89507
;:;j" ATTNI READING ROOM..1;:io21S9

ATTNI RECElv11G Q.ERK 61820
,:'1" ,ATTNI REFERENCE ROOM'J(71. 3N6 CN«JA

, . ATTNIREFERENCE ROOM
'545', ,ATTNI RZ - BIBLIOTHEK 0H092 SWITZERLAHO

ATTNI SECRETARY 1001 NJSTRALIA
.ATTNt SER I ALS DEPT. ~(!f '12242
iATTlhS$RFC LIBRARY "455

':ATTNa THE LIBRARIAN UNITED KIIGOtM

J. GOODSON
DEPARTMENT Of MATHEMATICS
THE UNIVERSITY
SOOTHAIf'TON EI'GLAt() S09 5NH
UN ITED K I NGOOM

JUDY MULLINS
DEPARTMENT OF MATHEMATICS
THE UN I VERS I TV OF SOUTHAIf'rON
SOOTHAIf'TON 1NfILAN> 509 5NH
UNITED KII'GDOM
0703 559122 X2387

CHRIS MARTIN
COMPUTING SERVICES
THE HICKS BUILDING
UN I VERS I TY OF SHEFFI ELD
SHEFFIELD ENGLN40 510 21N
UN ITED K I NGOOM
78555 X263

ROY EDWARDS
DEPT. OF STAT. AND COMP. SCI.
HOLLOWAY COLLEGE
EGHAM HILL
EGHAM SURREY TW20 OEX
UN I TED K II'GDOM
EGHAM 4455

ATTENTIONI C. LAZOU
COIf'UTER CENTRE
UNIVERSITY OF LONDON
20 GUILFORD I'"'IIT

~~!m:~!~~I'tft~

AfTNI L lilHARIAN
PO 10M 411
lOOICA LIMITID
64 NEWMAN STREET
LONDON EIGlN«>
UNITED KINGDOM
(011 580 8361

WIA4SE

ROBERT RE I NHAROT
FABIANIJEVA 39
LJUBLJANA 61 000
YUGOSLAVIA
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ATTN. ueo llPAlUAN U242
ATTN, ual" aiRY ICiS QROUP eon)

ATTNI UIM 111m011 I.IMNlIAH 1100.

I'~. "',iD
~~~~

IAMJIL T. WIR Smo
T. ... 8A1<!R S2)04

S. IALASUlMlANIAN 1MENETHERLANDS
LYNNIJ. IALDWIN 68101

A. IAL'OUA IHI 2HWUNITID KINOOOM
MICHAt!,. s. tAll 92132

IWJRICE 81U.EW . 79409
RI()tAR) 8ALOCCA . ~1.801

Ot\DOIANo'TAO 951 21
., JOlt( ~IHG . 9430'
'WIU.'AMWA8ASH 11794

O. .. SARRONS09 5HH UNI TED KINGOOM
STEVEN BARRYTE 90048

JEFFRiY~H 94720
.. T J. 1lARTTER60202. O~ 10 BATES SWI TZERLANO
,JOHN C. BEATTY 94"0

.,~ O. 8£AUFAYS BELGIUM
STEVEN 14. BELI.OYtN 27514

HERNAN BEAG 53703
PHILIP N. BEAGESTESSER "758

5aJTT BERTiLSON
.

55406.

JAMES L. BEUG 9)407
ALBREOiT BIEDL YSH 419 GERMANY

I4AAIC BILOOEIIU 55401
TIM BONHAM 55454
ERWI N BOOK 90066

GARY J. BOOS '8501
KEN BORGENDALE '5455

L. BRANDT 8000 DENMARK
RONALD F. BRENDER 01754

FRANK BREWSTER 22304
C. E. BRIDGE 19898

ROBERT~. BRIEOiLE 44325
AletRT S. BROliN 01754
ARTHURA. BROliN 20037
WARIIIINR. MOliN O~OSIL

GERALD BRYAN 91711
WILHELMBURGER ,78712

HOWARD BUSSEY JR. 80302
BILLBUZBEE 8754'
RoY CARLSON 97077

DAV10 E. CARLTON 60625
G. CARRICK 95014

GARY CARTER 89507
D. A. CIlUGHFIELD 79601

GARY CEDERQUIST 75275
GERALD N. CEDERQUIST 30332

F. CELLINI CANADA
GABRI EL OiANG 021 39

FAY CHONG 95014
LARS OiRISTENSEN DK-2880 DENMARK

PAUL CHRISTOPHERSON jj~4S
RICHARD J. CICHELLI 18103

KU~t COCK"UM 92'01
WILLIAM L. COHAOAN 787'8

()~~. I1UHNIII U4t11

"... ,.H. i~t~BlOO\~ ~Ii!~!~ b~W~~
tERRENeE M. COLdG~ ~2f9)

MICHAEL N. CONClcr 1)440
APRil MILLER CONYERSE 9402'

RICHARD CONWAY 14850
WilLIAMl. COOPER 92805

C. J. COPELAND UNITED KINGDOM
F. J. CORSATO 02139

JOHN EARL CRIDER 7702'
DONALDB. CROUCH 35486

RONALD L DANIELSON 95051
JAMES DARLING 87801
ANN D. DAVIES 23284

FRANKL IN B. DE GRMF K2K 1K2 CANADA
HAROLD DE YORE 58202
D. D. DE YRIES THE NETHERLANDS

RANCEJ. DEL~ 18018
G. D. DERHAKR3T 2N2 CANADA

R. G. DICKERSON AL10 9AB UNITED KINGDOM
LLOYD DICKMAN 01742

ROBERT ALAN DOLAN 93109
JEFFREY J. DRUMMOND 55455

DOUGDYMENT V7W2J6 CANADA
T. A. D'AURIA 10027

R. STERLING EANES 02154
CHRIS EASTLUND 55401
JOHNT. EASTON 55455
GLENN T. EDENS 94086

HANKEDWARDS 01701
ROY EDWARDS TW20 OEX UNITED KINGDOM

JOHND. EISENBERG 19711
DAVE ENGLANDER 18015

PHILLIP H. ENSLOWJR. 30332
HOWARD D. ESKIN 10025

JOHNB. EULENBERG 48824
BLANDEWING 94720

R. NEIL FAIMAN JR. 48228
JAMES N. FARMER 30332

JOSEPH H. 'AS!~ III .7907
JEAN-PIERRE FAUCHE 38040 FRANCE

LUCIEN FEIEREISEN 0-7500 GERMANY
JEANNE FERRANTE 02139
LINCOLN FETCHER 55455

BILL FINDLEY G12 8QOUNITED KINGDOM
CHARLES N. FISCHER 53706

TED FISHMAN 60659
KEVIN FJELSTED '5455

CHARLES H. FORSYTH N2J 4T2 CANADA
LLOYD O. FOSDICK 80309
W. BRUCE FOULKES R3T 2N2 CANADA

ED FOURT 94720
DENNIS J. FRAILEY 75222

MIKE FRAME 20006
K. FRANKOWSKI 55455

KJRT FREDRIKSSON S-431 39 SWEDEN
G. FRIEDER 14226
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EDWARD R. FRI~~ 'l~.1::
-

GERHARD FRIESlAND, a"Ka~y
JOHNFUNG ',.1+:

EDWARDF. GEHRINGER 47907
W. IORVEN GENTlE~ N2L 361 CANADA

A. J. GERBER 2006 AUSTRAliA
DAVID W. GIEDT 92807

N. AMOSGilEAD I 01754
ED GLASER 54302

JOHN J. GOOAJR. 30332
HElLMUTGOlDE 98195

DAV10 A. G<MIERG 2oo1~
J. GOOOSOti S09 5NH UNITED K I NGO<J4

GERHARDGOOS D-7SOO GERMANY
DENNIS GRAHAM 9~ ,

SUSANl. GRAHAM.. 94120.
WilliAM Q. GRAHAM 191,t,

JOHN M. GRAM 92717
KRIST I NA GREACEN '54"

MIKE GREEN 78284
R. GREINER 95014

DAVID J. GRIFFITHS 02881'
DONAlD E. GRIMES 021.74,

MARTINL GRISS 8"H~..
DALEH. GRIT 80'23

'WILLIAMGROSKY 48202
JONATHONR. GROSS 554~
ROGERGULBRANSON 61~;_

S. L. GULDEN 180115 "MICHAELHAGERTY 0217.4 ,
HARRYP. HAIDUK '7901~~
JOEL M. HAlPERN 55"55)\'

RONAlD J. HAM 01754
DON HA~ES 55409'

MICHAELZ. HANANI ISAAEL
GilBERT J. HANSEN 75075

.

BRIAN HANSON 55455
STEPHEN J. HARTLEY 2318':,

KEITH HAUER-lOWE 55417. .

PAUL'HECKEL 9"~'H
H. G. HEDGES 48824

"CHARlESHeoRICK 6180h
DENNIS HEIMBIGNER 9027~...

JUHA HEINANENSF-33JPIFINlANO
T. S. HEINES 441,1',,.

DAVIDHElFINSTINE. '5~;.,
CARLHENRY 55Qf?-i~

WilliAM HEIfIY lOOOS<il.~'";,;,,, .,'

""RKHIRSEY 481" .:
. .

IRVAN L. HIGGINS 94621 .Iii ..'
TERUOHIKITA IIJ.JNlAN
W. A. HINTON 53Z01!-:.

THEA D. HODGE 5,.'ItA1

~~~ul~

RE~

BlnlfiiuaN'
TlIIITHV J, HIW~"'ANH IU I""DAViD W. HOGAN 717"

WILLIAMC. HOPKINS 14~~'
'"ANK H. HOMN ')706

./

i/z,>
}~i:l.

FREOERJO< W,. 10\'22,
MY10_(1 .23602,

ROS&IWW.1t(MIR
.
O6otU~'

RALPH HOWENSTtNl';.j( 73069'
RICHARD $ 17843
JONF. I4JERA~: 92717'

SmEN L. I4J~R;' W24'
DAHIELC. HYDE; 17831

M. ELIZABETH IBARRA: 11973
AVAUMI'tZKOWITZ'> 61820

CHAISTiAN JACOBf'CI+o8092SWI TZERlAND
GEORGI. I); .J!lATIS-\h '545S

MITCHEI..LR; JOEl*~ 55455
CHRI STQ'H!R '1(",'JOI1ANSEIti~ 021~'

BRIN"'M~: 7~.
AOeiRT T. JQHII/SON; .7545' -

1\.\'1. -,J~ 5820a-.
R. WMREN JOHNSOIit,. 563(Wi

WARREN JOHN_'! 7~'
ED KATZ:; 70504

_

MARK J. KAUFMAN"92025
THOMASA. KEEtWf 20550

SINGER KElLY'" 77001
WU.LETTICEM"_' 78705'

JAMES A. KENOf4;.1.i:~ F770S0
LESliE R. K!M;i~ 98004

ROBERT KEza1llit 19t:22
,-,8. KIII8

..
}" ~AUSTRAlIA

0-.,8. KIL~ 7011.'

'. MIKE'KJ_IU~M5V2S9 CANADA
M. A. KlEINERTI'f, 84H2,

J. C...KNJGN1t:f;-t36~ .
SVSV£RIK 1<NUO$EJt'fCH-8G92:SWITZERLAND

.;CARSTEN.KOC!t<)4' .2000,GERMANY
AlANA. KORTE~ 481030-

R. 'I(MSUGt,\!iO%I ,*'h . »,
ANTHONY P. ~ .

,')052AUS'l'RAl t A
. IVAI! LAIIEAIMi

'
~'I, NORWAY

~. 8. Ll«&ii2' 44106
IWh~ ,,.,,) ,

I.ARRY O. 1.ANO. _O&:~, ;';j.
sr.awe l 70S01:";

DAVID<t.N«) . 70J0i('J
',',; ,.C; 'At;> l'I~UNITED KINGDOM

CtWUI L.r L'9UOJ*

h'''''
G.vU06OJI}mNCE

HENRY:, .1l010Q2)i;1
STEYI:LEII 08904 j", '.X~!""

.,,', Mtlel LI ImJ~~
L. ~CIWID 1M'" 41t"'~;

~Ii Noj\c.?.L"'I~:;'"M NITHEIUNOI
iV";'" HP.,ttMiJi 9504\i{;'

LA8C!lA"'ilIOOI~ '"55'''''.j~'I I.. iff"';

--=~~~Jc'=l' ;1,.
..twlOEN

\.Utili"*'''0 IUNIHI CANADA
NALIIH l. LONDON 10211
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8~UI
20742
"414
"455
96822
37916
97212

6-1170 6ELG IUM
73110
54701

V6T lW5 CANADA
02168

N9B 3P4 CANADA
13210
24401
07726
91107
22090
54701
65401
47130

OAAY LOWELL 9'40~
DAVID C. LUCKHAM 9~30'

~ LUKER 55812
MI~EL J. LUTZ 1~623

JOHN T. LYNCH 19301
M. H. MACDOUGALL 94086

C. D. MARLIN 5001 AUSTRAL IA
QlRIS MAATiN S10 2TN UNI"~ KINGDOM

JAMES F;. MARTINSON 56201
.. .

. P. MAURICE 310'7 FRMCE
RAINER F. MCCOWN 21045

PM L. ICCULLQJGH 91016
BRIAN MCGUIRE 94538

TERRY P. MEDLIN 20014
MICHAEL MEEHAN 02138

ItJGOMEI SSER - 55427
MICHAel ROBERT M£ISSNER 55455

J. ~TT IERRITT 12180
DAVID C. MESSER 55455

~AD H. METCALF 90068
GARRY MEYER 11794

W. J. MEYERS 75243
JOSEPH A. MEZZAAOBA 18041

ANDY MICKEL 55455
M. D. MICKUNAS 61801

R. W. MILKEY 85726
GLENN MILLER

.
55109

JAMES R. MILLER 47906
VICTORS. MILLER 02125

CARl.TON MILLS 61801
JAMES.F. MINER 55455
JESSE D. MIXON 75961

JAMES MOLONEY 14420
JOHN MONTAGUE 8754'
MfilRO MONTESI 40122 ITALY

R. MOREL SWITZERLAND
CARROLL MORGAN 2006 AUSTRAliA

RONALD G. MOSIER 48221
STEVENS. MUCHNICK 66045

JUDY MULLI NS S09 5NH UNI TED KINGDOM
N!WTON J. MUNSON 1511711

CHARL.£SE. MURF'HY LI BYA
HARRY M.. NJRPHY JR. 87117

H.-H. NAGEL 2 GERMANY
T. A. NARTKER 87801

JOHN NAUMAN 55455
~S. NIEMClYK 60015

R. .K. NORDIN 55454
THEODORE A. NORMAN 84602

DAVID A. NUESSE 54701
JOHN NUNNALLY 72143

CAROL A. OGOIN 22314
RICHARD OHRAN 84602

RON OLSEN 07733
LENHART OSKARSSON S-431 20 SWEDEN

MARK OVERGAARD 92093
DANIEL M. O'BRIEN 61820

MAUAIOI O"LAHIATY ANTRIM UNInO KINGO()1
,. O. ~AOAN AIO '87 CANADA

PlTIR PAWELCZAK 10019

PATRICK PECORARO
Sli"'-JEL PELto

WALT PERKO
OAVIO PERLMAN

W. W. PETERSON
CHARLES PFLEEGER

BOB PHILLIPS
AlAIN PIROTTE

STEPHEN A. PITTS
RUOOLPH C. POLENZ

BARY W. POLLACK
GEORGE POONEN

L. C. PORTIL
J. L. POSOAMER
FREO W. POWELL

RON PRICE
WILLIAM C. PRICE

ANOREW S. PUCHRIK
BRUCE A. PUMPLI N

HOWARD D. PYRON
DOUGLAS H. QUEBBEMAN
IRVING N. RABINOWITZ

V. LALITA RAe 18015
WAYNE RASBAND 20014

JEFFERY M. RAZAFSKY 64108
ROY F. REEVES 43220

PHYLLIS A. REILLY 90746
ROBERT REINHARDT 61 000 YUGOSLAVIA

JOHN REYNOLDS N8 UNITED KINGDOM
GEORGE H. RICHMOND 80309

PETER A. RIGSBEE 20375
MARK RIORDAN 48824

CLARK M. ROBERTS 91016
JOE C. ROBERTS 21851

KEN ROBINSON 2033 AUSTRALIA
STAFFEN ROMBERGER S-100 44 SWEDEN

BERNIE ROSMAN 01701
E. L. ROWE 19301

DAVID ROWLAND 97229
BRIAN G. ROWSWELL 2006 AUSTRALIA

HERBERT RUBENSTEIN "4"NANCY RUIZ 87115
MARK RUSTAD 55112

FRANK RYBICKI 19122
JONATHAN SACHS 60604

TOSHIAKI SAISHO 143 JAPAN
ANTTI SALAVA SF-00100 FINLAND

A. H. J. SALE 7001 AUSTRALIA
TIMOTHY J SALO 55455

CHESTER J. SALWACH 18960
TOM SANDERSON 87002

HORST SANTO D-5202 GERMANY
DAVID SARANEN 55792

AARON SAWYER 02035
BOB SCARLETT 55455

G. MICHAEL SCHNEIDER 55455
SERGIO DE MELLO SCHNEIDER 13560 BRAZIL

~~Ir. §CHN~kkMAN Qft117
StEPHEN t. StHWA~M I~a~a

FRED L. SCOTT ,j'14

....
en

ISRAEL



WAYNE SEIPEL 78712
GUISEPPE SELVE 40122 ITAlY
S"ARAD C. SETH 68588

ED SHARP 84112
.

DAVID ELLIOT SHAW 94022
WILLIAM F. SHAW 017'4
BEN SHNEIOERMAN 20742
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tAM." "Ues...., ~----_...
by !i. 1(nlldsen, InsHtllt fur tntnm.ti1c

E. T. ~., Zuri~h
J. II. l.nesch, I!I!RI"C
IIniversity or ~inn~flnt. ,''';c, Gf.TI!F.G(f,k) Initldhes the rc'Rdi~ of

"
~~,\ment "'Ith the lodex k. k

mustbe an index thnt W~9 r~turncd f[~ a c~ll to ~UTSEG.

tr,jnslat~,1 "y

GF.TI!EG(f) 18' called to Inltlaihe the r.Rdll1\ nf the next
sel\""nt. An

indexed fUe CRn therefore be read .n a s~q..entlal fUe.

In addition to the possibUit,. of dlvldi eq nttal fUes Intn
fttfl (~Teati"'l a "s~"'entl!d fUe"), it Is.,,4tho lIO.sthl~ t..

cnNtruct, Tead, and modify In.I""ed f lle8. Thlll feature also COY~U
thi noed fnr rarld Location find nndlficatlnn ~f a'-""t8.

'lone pr"'1ra'" exa"pLes will ~lRrHy the way In which Indexed fUes are
...ed. The "afllc decLarRtlonR "re:

An,~~teKed file May be tho~ht of n.
"

flequentlal fll0 dlvld~d Into
8w,l\Ienta (that la, as a 8e<\"",nted Hle). 'r.ach ~!IW'nt dellCrih..

"polllthl, .".pty .erl... nf ",,"!'onent-tYre el_nn and Is R "lRIIled
record" In cor. SCtIPF. tarmlnol"l\Y. In cootr-allt to a"lllM!nted fUe8 In
which a fle<\1IIP.otcno be IClcsted thrnUllb the .,8. of s .enment nUllher
ulaU"e to the prevloll. .8I\IIII'nt, a .~IMI"t of 811 Ind...ed fUe ca" "e
found thrnunh the USe of a apoclfic 8~~nt reference eddreea (a
_c811ed rRnd index), whleh h returned trm the.y8te., durl"" the
wrhe ,.eraUnn.

noeiarat Ion:
<fUe"type> II. !J:!!!.!!!.t!1Uk ~ <ty,,~>

BlulIII;iel

UI:I tit. t nd.ud !ll! ~

~ component type <tyre> cennot he cherI tnde.ed t..tfli~.
1.,,1_ted .

2r lnde,,: array (1 .. n) ~ t;
i, k: Int8l\er; p: "00I(18n;

tlrter. an Indexed fll~ f with n 8"'1Ment.; th~ reference address
nf each 8~ment la MaLntain~d In ao Rrr~v or indlceK.

rewrite(f) ;
.1.2L I I- 1 t2 n 1.2.

!!.s!!l
~pa

!!!S.1I! (* flll fT a); put(f)~;
put8eR(f, lndex(l)

u.d

Append a new .~ment. Tt. Index Ie rt'turned In k.

fir. nnt rewrlte(f);
nu.a p d.II..

~ (* fill fT a); "ut(f) .£!!!!;
put.eq(f,k)

The .tanetard fllnct lon8 F,(1F and F.(IS nr~ defined afl fnr 8enroented flie8
andare lluwlfle vaUd with I"d~xed fUe.. The fltandard procedur~.
PtlT, r.F.T, "nd RESET (heoce RF.AO nnd 'mITE) ue define<! 3f1 fnr

8411\"",n,ed rUes. T"e "rne~dllrP.fl RF.'IRITI" PIJTSI!r., and r.F.TI!!"G, I"",pyer,
ere defined fnr Inde"ed flie. a. foLinw.:

Seq"entlsHy rend an to,lexed fUe.

reflet(f);
J!!.!.!..Lt~ cof(f) ,Wl' In

W e...(t) dn

~ (* Infl"eOt f1 a); ~~t(t) ~;
<\et8e11 (f)

£!l!!.

UIIII,'(f) ,.n.HI"". r at the """lnnln'I, Thl. aUIIWII the flret lit the
e~ment. d~.crlh~d hy the fiL. tn he read,

I
R!!lmtTf.(f) InltlAlizea tht' wrltt"'1 of a new fI"'Iment at the end nf the

Hie f. Till! new fI~l'If'nt. l, therefor" !1!!1 written at the
heq Inn In.;.

Read a 8811ment with Inclex k.

PIJTSI!G(f ,k) ""fll he caUed whena new.~_nt i. to he clo.ed. The
1I nt IndeK (nf type I, .2T24-l) corr.8pnndt", tn the alll\~n'
loeatlnn Is returned in k.

Utfleq( f ,k);
whU. not e08(f) dn

h8l\In(* IRflpeet f1 a); ,,~t(f) ~nd'-'Rf.lmITF.(f ,k) InltlaLhes fnr rewrlct,.. tM ."illent with Index k. k

"",at D~ Rn Index that was returned from. I'UTS£G.

PUTSF.r:(f) ,"ust be caUed to ~lnse
"

r~wr Ite nperltUnn.
!!J!. If a fl8I\ment that Ie 10lt9,er thAn the nri!llnal
revrltten, .~ment. follnwlnr, It nay he overwritten.

t~wrlte(f,k);
.!!h.UJ: I' .dJl.

~ (* flil f1 a);

I'"t sc!'iTf)
(*Received 7/22/76*)
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The Need for Hlerlrchy Ind Structure

In langUige Mlnagemant

by

G. Mlchlel Schneider

Department of Computer Scl.nce

University of Minnesota

I find It quite Ironic thlt so much concern Is being paid problems of

.tructure and organization of statements~'the PASCAL language but so

little to the 5truc:tureandorganization of the management of the language

'n.lf. Iy thl. I meln thlt there II currentiy nu:klng I forme I Idmlniitretivi

hl.rlrchy for th. hlndlln, 0' que.tlona r.I.tln, to 'In,ue,1 .tlndlrd.,
.ipaclflcatlons.Ind extensions.

I

,,'WhenPASCAL u.aglWII smell Ind con.lltldof onlyI few In.tllletion.,

language men_gement could el.lly be hlndled"by doln, -nltever you wlnted to or

''Yv,''11 Ig'lement. lmong III partie. conc.rned. OJ.Igrl.mentscould bl
.

H'tl.d by .'mpl.IIIchln,1of I.tt.", t.l.phon.ClIII or over
co"'"

:

.

'iiUIi
.

.

.

ll ~ir:';'lr;~tl~ii; ~.~. ;1;i!L

.

~~ ~ifi~;f;r I~ :m::-;
inr..~.",.. KIW WIIHWIIII ,k."

"'''II''~111t,"I",
"'~,.t willi. the ,rowth

0'
the 'IngUl,. h.1

"'"
pheftOflllnalthe .dmlnlltratlon

,..".+..;

.f Iftl "A,W',' ft.. Ail, 't
hi. 'IMI'Ali . , Iftlt. 'A'.rMl' m.lh.n'tm

COMPOlld of ~he creators, uSers, and melntllners of the language. This Is I

cheot)c way to Idmlnlster any Ilrge system end, worst of III, leaves the

l'"tUige open to ChlOtlc, unstructured growth, It Is also frustrating. To
whoMdo we submit 'suggestions on chlnges, delltlons, Improvements, or exten.lon.

~.the langUlge? To whomdo we submit our "be.utlfully lucid" argumenu on

""tneeds to be done7 Currently there II 110one. Thl. grounds"",11 of frult"-
tI~ w. clelrly demonltrlted by the dozenl of I.tte" received by the Newaletter

lhortly Ifter It begin, which de"rlbed .uggeltld Improvements or chlnges. A
',~Of thl 11I"IUlonl I flit Wire good, molt qwlt. bid. That, howev.r, II not

the IMpOrtlnt point, Whit II Importlnt II thlt th... I.tt.r wrlt.r. hid b.en
...rchln, 'or I vlhlcle to 'ormelly lubmlt propo..I. .nd Immedl.tlly lelpld .t
the U.erl Group Ind Ita publlCltlon II Jult thlt vehlcl.. lut, the U..rs
Oreup hi' IblOlllflly no Of""11 .t.tlll .1 th. .rbl,.r of 'InglllV' t..nd.r.t.

~!~~~~d .dmlnfl~rltlon Is Itl" I'ck'n~.

2

Whe~c~ripo.. I., thll.'~(ttw lIII.r'. Gi'o.. ,,) begin to dhcun whet h
needed"for the propel' n'ul'.tlon ofl'ASCAL. I Inltlilly .ugOl" that

"'"
edopt thl following ~.,:

,

~"i'j
"

l~'

.The PASCAL User'. ~.lIOIItInate ~Votl on I PASCAL

Stlndar:d,' t~1 ttll COIIiI'OS.dof ebout 1.0-15 -'>ars.
This ~It~e. must Inltlilly perf 0"' threl functions:

"

I) Attempt to selk forme I recognlt1on for Itself

"with such grou~ ., SIGPLAN, AGft. Ind ANSI.
2) Clrtlfy In 'offlclll PASCAL .t8nderd. While this

will probably be the specIfications found In

the PASCAL report, It should ,I..r up certlln

"Irev .,..." ,.C,'1., . "PO..),
3) - Drawup I "constitution" .~. .pell. out the roll

Oft~1 ~ttt"'d" ~h~fJ;.~ffJ", the

rJ,h;lolO~h; to lit u..d In '~JM-tlng propo..d
Ittnderdl, Ind I fOl'llllllp~... for IUbmlttln,

'"","Ihto tltao..' t"'f~,"; ".

1~.~t'.J~~I~1 ,'I~,~,!!~nl'

...,1,"1"" "'\11III11"
.,. Che III ".,anIUit. all

'>i'UI..;~'IIi.
'"

III'"
., Ih, .,.,n...,hV

of the 'AICAL Iln'II'1I8 .nd d.e' de tA,.J"t It,' KClpt It
-:;Mh..~~" . d i",

i. I ,ne~.tenderd. 'CC8j)t It II ...~d. ~t.n.lon. or
poltpone Iny decl.lon. Major dec'''"" could be put to
. vot,o,f thl full ~nhlp If ne~!..I'Y'

,

The .bovillr.opO.,.f_tt(eg~",.,nt 9f,,~ Y;'..~t~.l,~JI8 "t'~.C!Ut by

the COMIt,t.. ~d .,the l'lhi p. ,I t wou,et
"'t!

.'!:IOI of. III two '11I\IOI'
.ny furthei'av own ,..II"g. ~.how..uc:Ii a I ..; itt..'hould,o"re...

Whit I Ctrt ~,,"t 11" IIOt rlllly the dtt"I.'~.' I CII" .!IoWtbrlnll",
'ft., .'. :,.. .

'..' I ;"j

ord.r tfietitrwct"r. to the .,.. a' Ilnllllll8 11I118 '" --. the ... fOIl. thlt
'ASCAL bl'Olllht to 'angutge d..lgn.

(*~DI1ytd 10/1/71*)



~Job Timr in seconds for
Number Alqol t'ort ran Pascal

1 701 245 -I:.!6

;/ 1'150 -150 I'}()

3 (j1U 2!'i.1
*

4 2967 4'jO 220

On the suitabil itv of a Pucal c..,ller in an

underarldultete~chjna envlra t

Before Pascal WIS adopt.ed b)' .y pltent department for teaching purpo.es.

it was necessary to demonstrate that. a suitnble compiler was available.

We hav,' acress to a CVBliR 72 running a tlllCsharhlg service under NOSand

consequently acquired from Zurich the 6000 -3.4 cOllpiler. The performance

of the compiler during installation gave rise to a great deal of optu.isa and

a few reservations. The optimism ste8med (rG8 the quality of the cOllpiler;

lhe reservations from a few obvious probl~. caused by the change from

SCOPE 3.4 to NOS. These problems were al1llOst entirely caused by the change

in the method of u.e of the compiler not by defects on the code.

The local modifications were all introduced with one purpose in mind -
to facililate the use of Pascal for undergraduate teaching.

The modifications can be roughly divided into two categories.

1. lIodilieatioas to t.ue tbe use of PascII"

a) the cOIIpiler ignores leading llne.aumber.

b) cOIIpilation diagno.tic, are .en.ible witb the L-option

c) post-tllOrtem dUllp output is re-1'ormaUed 1'or 70 character wide devices.

d) dayflle messages were re-ordered so tbat the fault reason appears on

tbe terminal.
e) terminal control introduced - a u.er interrupt will produce a post-mort.em

dump.

f) the po.t-mortem dump gives traceblCk in1'ormatlon In terms of line

numbers not core addresses

2. Modifications to imDrove throuohDut
a) A G+ option to automatically enter« oorrectly compiled progrem
b) A Woption, which allow. the u.e .'blank co..on tor .lack + heap.

This reduces the possibility of roHouu which may be raused If a

..lIOry requeu 1'or an Incre... i. tielll length were made.

~ .
To minimise store requirements we wi.h to

and under NOStbe KRONOS 'trick' t~c.'old
run Past-al in REDUCE mode.

field lenglh reduction

alter a relocatable load do~. nottIHt.

r.) Output buffers wblch are on-U..e'CI)...termhal .re net flushed by the

Pascal run-time system at the end of . run. This is left to the time-

sharing system. This change was ..deas the result of a poor benchmark

per1'ormance.

To demonstratt' th81 the performance ot the compiler was satisfactory

a !!!H!tbenchmarR was designed to comp.re Pascal with Algol 60 and

2.

fortran. It was believed lhat this benchmark would salurate our

systell.

The beMhllark con.IsIl,.j of runni'''J 75 jobs as rapi,lIy as possible from

15 lerminals <5 from each terminal) with no other users on the machine. The

experiment was repeated 4 I imes for each language; ,'ath I imf' with a differenl

job. The ..ount of real time elapsed was measur.." in ('arh cast'. These figures

include the time for terminal 1/0 width was expected to be small by comparison

with the total time.

for the experimenl we used:

a Zurich Pascal compiler with local mods (but nol 2c above)

an FTNTScompiler

an ALGOL 4 compiler via a procedure file which included utilities

for handling the line number problem.

and is 'volunteers'. many of whom had never u.ed lhe system b..fore.

Job. 1 and:.! involved s imi lar prog rams. In Joh I t hI' program was

altered to introduce a compilalion faull. Job 2 compiles OK and is executed.

Jobs 3 end 4 are related in a similar way. The programs usrd were genu In..

student exercises. The .same' program was used for each language.

*The Pucal ".pHI,""nl WAS IrrmlnAled 88 Ih,' ""normAnc,' WAS
unutl8farlory.

lIodification .!C was inr.lud"d and "xperlml'nt rt'pf'aled. The rt'sults

were 153. 155. I'll and 201 seconds respec t ively.

These figures are interesting for two reasons

I. the improvement from .126 to 153 for Job

2. the fact that Job 3 look less time thaI .Job

I'ac' I can be f'~plained hy th" introduction of the exIra modification which

reduced lhe core < -> disc t raff ic by

75 x 4 x 50000B words per henchmark

=61.4 million characlers

for the benchmark involvin\l rompilation errors.
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3.

Fact 2 can be attributed to the hU8an learning process. As the

experiment progressed the volunteers werfl able to type the commands fast~r

because they were more f..iliar with tbe ayate..

In fact the ~rformance of the P..c.l compiler is auch that tbe figur~s

presen~ed for the second experiment can only be regarded as a 10we!: !l2.!!!!!

on the throughput becaus~ the tel'llinal 1/0,lIow accounts fer a significant

propor~ion of the time meaaured. e.g.

in a faulty compilation benebmark:-

no. 01 charac tera typed b, "II at I terminal :0 65

:,"~.,atem at a terminal = 540

aasuming typing speeds of 3 and 10 chlrs/aec. this accounts for 76 seconda

It every tel'llinal. It seems likely th.t tile ayate. is not being slturated

by this benchmark when using Paacil.

Cone lu sions

1. The performance of Pascil is aatiafaetory

l. Theae figurea represent a lower bound on its performance. More

accurate figures would have required"'e uae of a greater number of

terminals (to saturate the aysteml; and repeti tion of the experimenU.

In the context of the experimenta thia would have been a waate of time.

(*Rece1ved 10/4/76*) ,

,r.A$~L PotP~~J".r\~t"

b, R10ha'J'd J. C1cnell1

Topic~ for ,the PASCALu.er:

D1rect accesa'tiles'

:'Stan~ard~, P~C~

Sort.a're '001.

Direct ~CtC...~l..'~""~~~~c~.t~:~!?~';"" ~~,

The to11OW1ns,,;:._~,*, .."'n"aPP"'~~. d1Net acee..
! ,",- '-~i;+~' j""H

t11e. 1n PASCAL. We ~.W1th a ~..ou..1~,ot curNnt rASCAL

tUe tacU1t1e..
'-, (rl~,~:t

Sequential PUes 1n PASCAl,
. ,

I
';'.The PASCALRev1sed ~t~~'on.l.7.;~~.a~nt1~1 tUe. tor

PASCAL~'Thu~~ 'IL dl. "i.
. .

ott;.~i9\~~"~;:{;'t~~. at; , the
1;;1 ~, -~- :',;lW ;';";,:;;.,T;'>~(~ ,";(JJ~~,"''''''

'.',;J,(H<

.811I8 ,t)'pt! '.. ~.."1ndClw,,".w1~.~...~1.~ ~ .'~HI..",.nC81...,r .
aef\ned.. It '11 rer.NnCR"1I~u.f'~ D01rttei". "Onlt.'one 81eMnt

, _
: ;,', ,

,1:-'O-:)~j"';'i_ ~};':hf iJ;~~'.,_,o:,.,,:~ ,f',.,-: ;:':,
,',;

"ot . rUe maybe ace a at an)' t1M.' A predioate lOP (end ot
. -, t}Fl.'i:.'; i,-".;;jPf;..i¥~

f 118) 111 d4l,f1n8d l\Uln thtt~,(twbe~ 1'~i~'~»;~' optraUon,

WIlITI ( <rUt n.a> )orM ( <-lIf.i., ,> ) 11~'U~I If lor
ill raa., WJ) (~tl1. rt.~lor'''V., vari.bl'~ ) 11

.
"

tr:J:Ct... - ,
'

PQoiI¥S~.', .M _ ,111. .tt.~~ 01' ton.: TI op'I'IUon., toM

~tl~~U DiU\ilJ inIBnliftnIBIRI i..lI. Oijl
'

lllirhll.:'"..ia."'~,'" :~"':~ft"','i, ,',~~.Q_. ,Iht..iU'I.:i'"
p01nU,. ..OJrlM\n. Ullllt'., I Wilt... _optnU",. Mln"III'
REWRITJ:move the bufter pointer to the bts1nn1r1& of the sequence'.

PASCAL a.quent1.l t11e. look l1ke,ttP8...

,C
w
:$

"



a~ bulk tlllDp\:lrary worit IIpace and fol' fast, non-sequential access

to pe rmanent data using Keys based upon content or relationships.

To Sf"rve the fiTst need. tr.e long array can simply be a local

2.

The !;vtlvllS of VirEo'"t ACCEOSS Flles

~l:It madS stcrage based operating systems present fil~s to

the user as nam~d data sets (l.e. groups of related items

assocjated under a cal-aloged name lr. a directory). The Uder can

request accedO to a data set by supplying the system with Its

name. PASCAL ..equentla~ fU.es are eas11y provlded ln moat

operatlng systema. However, the vast ma:Jorl~y of thlrd generation

operating systems glve the ul:ler an Klternative to the tape-llke

tlle organization capabilltles ot PASCAL fl1e.. Thll alternatlv~

81'1ow8 data items to be accessed directly. That Is, 11' the "1'11e"

consistl:l of 1000 Items,the user can access the 439th without

passlng the 4j8th or rewinding from the 440th.

For direct access filea there is no notlon of a buffer

point~r. and thul:I there 15 no EOF. RESET, or kEWRITE. Any item

may bt: rl:tad ur mod1f1ed "in place". READ. and WIIJTEs can occur

1n any order.

'I'he nearest nctlon to thlll Idea that 1s deflned In the PASCAL

Report 115tha t of II.rrliYIi. 1 propose to 8JItend the PASCAL aUBy
.

concept to provide direct sccaSI facilities.

'!'u .coomodo.tw tl'.ilJ IXtdn.1Q/i to the 1.I1IUaa8l, 1 pro!JCJu that

to

3.
A "lor.g" :.rra,y will be ene which might residu on dII'ect accell.

se.::ondary mass storage.

Cons~uences of th~ Notation

TreatIng direct aeee~s files aa arrays requ1re~ only relative

r~eord 1/0 capab! 11I-ies fro/!, the opl'rating .iystem. It seems to me

that t(,i5 provldes the pt'tentlal for al 1 di reet access facilitles

at the most fundamental level. It lIug~ests that such advanced

notions as "indexed sequential access" wIll have to be implemented

.by the pTogJ'~r or as utl1itl~s in terms of the above primitives.

Impl~mentatlon Detalls

Direct access files are used in two basicallydifferentways

array vsriabll'!.In a virtual memory en vi ronm~nt the word "long"

might be ignored by the complIer. As far as the programmeris

concerned, this type of long array is equivalent to a (p055Ibly)

01\)", 801:1111I array.

POI' the second callc. long arrays are global to th" program.

'rhey wIll b. named aa formal fl1e parameter. In the prolr8m

rll:adir.g Just 110 global files are now. Their declarationsw111 be

illtht'vllrtaDl.dtoclarat 1:,nll wI' tllil program, or lll"el O. block.

H' a leng array fUe doesn't exist when a program declaring

:t I:) ex.cuted. ont! should be created (and Should remaln upon

program termination). If one doell eXll1t byt ill In~omp.tlble with
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the progzam deflnition, a fatal error .hould result. Other fatal

"error condltions will arl~~ if the actual f1l~ is sequential or

if it ld the wrong size (i.e. any type mi8match).

S",vtiral prvgranuner n'Jtatlons could be used t.:> gulde t.he COllpller

1n,~pit1g the data itell8 into efflclent store. For example, the

ct8olarat:1on "PACKED LONG ARRAY" lIIisht-oaulle the compiler to try to

block the records efficiently. By e~t.nd1nS the dollar alsn
~."f.'

.

'(!~;~nt l'IotaUon, the progranllllf:r
~~~t a\.Uest blocklngfa~tor'~n

t;"ancI the I'lUllber of core reddent cUrtlct acoeas record areas.
'~.-"7

'
,V.er lnt.rt'ace
10i

loons arraya wlll be used exactly l1ke in core arraya. Of

ooyr.e, . lon& array of f11.. or a lonl array of lon& array.
I

oan not ~. prem1tted. Other than thl. Obv10u. ra.trlctlon, a

10"1 arr.y w111 be 11ke any other arrl', Aooe.. notat1on w1l1

H ldenl.1cal.

i~:f: t~ ~nt I!~W:: ~t:~~~I~1I11 !H~ tm~ ~f,~;mt; n~!UU1
WAif' II IHl.II"ItIlllllIlf' wflHlf1i ".lIl'n.~"1'111 WUttll hm. "HII~ (II11I1II11t1...

h. IIIIV.m9'" IU!lntl'III.'" iJVllrh.I' .., Inll a wtH D' U/II9U

OOllpletely 1nv1sible to him in the cod. text. The phralle

"lone array" Ju.t doe.n't ~Ul&..t 10n. momentl or computer toll

to the programmer. The best sort for a long array may in no way
.

re3emble the best for an in-core array.

· I 8uspect, however, the days of slow acceS8 rotatlng magnetic
storage are limited. ~olid state bulk memory seems destined to

overtake dlsks. Our notation may De more approprlate for the
fu~urp. than the pre8ent.

5.
",'

',r~,~:r"~t:,;" ~.t~t:-<;'.
.~_'conC~~e1on :,' oiLu, \;,'~:!\ii4,i;

r 'fi'
I ..~e3t ~~t; ~~~~pns"pf ot~:+l~,,~",~li1 ~:J.. .¥ttif1'n~', f

for.d1rect ace.as fll.'tac1l1t1es and"i.'donslatent wlth the

dealgn ioal. o,tPASCAL Itn 1~8 81111PH9U1 ;'.~' C;lar1ty. . .

, it~

Standards and t~ J"a~'I¥!J~~L

. ,'J"1}di' :-;~'':''',
The .~I'CS. $a-"'",, <P . ..,~."".,,\,;, L"\Z;'~}~: .;~~~>,~." ...

'"
u ~'fh()lj.W1th '

~.' ft',. 10na ~
';~"-'-"\'-JR.t~..- ..~.;-;...0' ,t,t.~ --t,t-~4'r,:r _,~r'

_,','~
"tanauaP' t..t~..

'. '".'<~*~h ~ ~,1,~.tor,(.<C!~~",q,
I.' ," .,.. '.."'."',;,4-. \1

w1th probl... look to .ntOro8 .tand_, .,.. PABCALar88ho\I1d
-J

,,;;~_~l), _ ;:>~',~>k-~7.';,'- :>~
have a total vlew of the 8tandard. prObJ

' we ahould ,~~}."~8, that
;.-,,;~_~s!; \,

_~~''"*
*;t, ~.'-' -"

.

no ,xiltin. prOlr...int 1I"1UI,' Itlndard ~I 1 IUOOI.. .~~ it,
T;:;~{ ,,<~::f,-;>; :~J~ + 'J~'j:r 1

atatect l0ala and that no\~~uaa8 haI;~~f~~;8d w1th0lolt...f

Itlnd~~. Wi;~.rtllp'ot t:¥,:t~tldl ' .#~. 11&n'i1f~~!!ldv.nt....

~~r.'Iirllll'~*m~f ,r~!I=~lm:""
J~';"';.1", ~,'. ,..,'1... .

"1'1111II11, .. 1
~''''\lI''

h PI"U"~'~,
,g ,...U..~...j,i/, ;

j,'..l,'~\<{
V-'

','. "_tll~ \I"I,\IfU."'.~lI t..ni.tI, 1ft1ft..., 11 1\11. ..11 Ind
regular syntax.

PASCAL standard1zat10n:

w1th PAS<W- ._nd

~~ J.anguase 1JIple..ntqn,

program wrlter8, and employ.rs ot p~.wrlters.

Language Deslgners
, .

In our ca.e, thia 1s Dr. N1klau8 W1rth. He aay. PASCAL!!

what he 8ays it la. But, 1n fact, PASCAL 1a too lmportant and

too w1d.ly u.ed to hail 1ta acope d,fined and 11m1ted by on, man.

1



6.

We all have a legitimate .::ay in> thIs' and we can and should t-xI<rdlie

our r(:sponslb1lJty. It 1.. 1mpo1"tant, hOllever, to recogr.ize that

the current. ::JucceSIi of P;.JCAL iaMsedon Its eloquent design.

We must seek tv prt:3erve 1ts s1mpl1clty and clarJty above sll ebc.

Languag~ rmpl~me~~~~

Dr. Urn Ammann and his grou~1111t>1"'nted PASCAL In an effic1'!nt

.md robullt faClhloll on the CDC 6000 cilalputttrll. Because mallY utlers

conl"uBe a prograRl/ll1ng language w!th 1~e particular implementatlonll.

AlllmarlO'fI rim: illlpleJm:r,tat10na have been the wellspr1ng of PASCAL

user growth. Becau~e many lml'lt:mentors have followed Ammann'lI lead,

11. is likely that the PASCAL compJler 1s the most effici~nt

lar~uage prccesllor at any shop which hall one.

Implementors desire standards to gu1de their compiler wrltlng.

Frequently however, in order to interface or compete with exist1ng

languages, they .tretch or reInterpret the standardl to meet real

or 1maglneduser implementatlon needl. Implementors and compiler

maintalners should take great care not to let ad hoc patchp.s to an

Imp;e~ntstion become de facto chancel to the language standard.

Fort.matel:;, no hardware vtlr.dor hall trI11d to maKe I'ASCAL

its own. But we all know that PASCA1.wHl soon be a vendor product.

Thill shoulJ not. be vlcw\~d a8 augurIng potenUa! corrupt1on, b;~,

tnatE:ad all a 5ign ~f lnst.urati\)/1. We s~ould recognlz': it. as ouch

and provluv vendors with an excellentatandard to work from.

pllrsonai1y anxicusly awalt th~ ciay when Seymour Cray, Gene Amdahl,

and Ken Ollen market PA5r.A~ machln.a.

7.
U::J~r8:Managllrsand Programmara

Fer vbvioUIi reasons, organizations and their representatives

(1.e. managera) want IItandardlzatlon1n a programming language.

Every organization has learr.t:d Whitney':! lell50n about

1nterchangeabU1ty. In programming thia means adherence to

*standards.

Programmera have problems to solve. There are things which

could be added to PASCAL that might make one programmer's Job

easier. The problem 15 to address the entire user community.

Frankly, sOllIe languages are better than PASCAL for some applicatlons:

use COBOL's Report WrJ ter for reports, use SNOBOL for string

manipulat.ion, etc. PASCAL can't be all things to all people and

st111 be simple, conclse and easily implemented. Rememberthe

P4II syndrome - multi-million dollar compilers won't solve

allyorlf.' 'II ~robltlma. There 18 I.' revolut.1on coming in computer

software as more programmers learn how to do more things simply.

Oetting a RecognJzed Standard

A standardll commHtee should be set up. (I would part1cularly

lIke to see Dr. Walte as a member.) This committee would represent

users and designers first, implementors and vendors second. Its

purpose would be tv get a document approved by both PUO members

ana the ANS1-X3J3 commlttees. International standard1zation ls

also desirable. Additionally the committee would be charged with

.. It is Ithe naive manager who thlnks hardware vendors deaire
standards. As tne curr'tnt errorta with big languages indicate,
all they want to do Is exclude the competitlon.
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8.
,

certItyirC that. partIcular Impla..ntation confona8 to the

.tandard.

Only with fo~l recognition will PASCAL be adopted by

large con8ervat1ve organizat1onu and 8alfi8h vendor8.

TtLere 18 danger i8 having a c~U,t.e for th1t1 purpose'.,.,'F

When C~BOL was be1ng designed two comaittees were formed. S1nFe

t.he pr()bl.1II ot' bUllIn... data proo il'11 WAfr'lard.d .. 110bll"

one cOlUl1ttee was asked to del1ver a Quick inter1m report to.

u.. to'.mak'.do~ The ..oond oamm1tt.. w.. to oolv~ th. ~p

ianeua,. probl.m. The flr.t cOlllmltt.1 report 18 11'1- 1ts product

WI' COJ)OL, Wt 11" IIt1U wl1tJ.nll (I)r th. ~orl' ron" oorrunHt.."

nf.~n :
Utili /'Hill I witi'll lill IHi..~lu\l1l hUll

'
1'11. tlltW,OIfPKAN b .11

o"vim... cU"'UTI the '4/1 nln4lrca ~t .r, a"om1nat.\On, W. oln

du betterl We ne.d b. nllther upward c~pat1bl. with prlviQul.

.rrOrS nor a vendor'lI puppet. W. can do 1t riiht if we lit

tOleth.r and try.

Software Toola fOr PASCAL

PASCAL implementationa for new environments are occurring

w1th CtvCjr Jncreilll1/Ig frequency. AD PASCAL 101 uo.,d fOl' mon Bnd

/lur. prCJdIH!I.!url prugraIlll1l1n.., 1t 11&1mp',r\;I&lIt U1U
"

univlJrtlllJ dill

ot' .ncillar! ~of~w.re tp~l. be .sree~ upon. 30m. of the.e tool.

oali be d.r1rlld 1rl Am .nv1 rorlllllnt il1dep.nd.nt w.y IaU th:'It. wh.fl

nrHU!1 +n IItan~ar~ f~SC~t ~re~ "Ir: ~~~" f~n
of · ~f\~vt:f~~t

~Alit!ilt, III/Hwllt't! lI"v.dtll,ItI"'t,~ ~.I'IUH" ! lilt,,. ~h'till.. "'i tlliUii!
Utt. wan PUQmttmb.rllhlp fllllp the UIJt. "'HI dCtv,,~op\ntu .

WQrklhg IIP!!c11'lcal.iotJ ahd a \jowatrll! IIl!t 01' progtamntihg tuba.

PASC"!,C~i~r'

CI.ITrently ~loh produoe abaolute

code, .rtlo
.
o
..
.
...tab

...,
l
.

e
.

~X.~~Jnt.rpJ'jtted<
. .. ...

'14:"",
~

1"

,..;
,

. ~
-

, .~
i

" i" "," i,i" "',~"!";:-1J~
code(~~p~;\f.:¥ff'§fIlfI: "I;, J ..~ .'.

COlllPl'itn.'~t.rUnlca"'8X1.t.
. ,MaJ'CIl'~ ~\t~et (PASCAr.-a) exlaw.

POI' cC8PUer WPWr"';~i.~__ifa'ta*rd' PAlC-A"

llNtU1f8 WlW. N.Uftf;"HU'~~?oti1A8cA1.'prOl"'" ~1It
exerei.. newPASCALc..nm_;.~1ItID1_n~ore pln

L,

oontidenol in "'I oO'H.,neu i;''llftJ1;o.,llIHT
P'i!

-Anl/Jt eu ve .1l1t'J'I)"ttrji'''~14Jbt4.ft1o~t4.-Ttii~ .~tj8')'"

would proYUt 1nU,.oUYt .,.".U. ...,,'U.. at~~.ina t."~1U'"; ~
'~'_"",'

... . t_'
;", ,< ,.'

,
;'.

tr:u~~Uim~iiftlUIUUIIID111Ul Ii In~tll~DIIIIJ U iD
lliwUU,'MIt't.IIl.tM'_'i'_'i~~~ ,t

"". 1.10 Inll IotIllllM...,tW..'WriUIII ., ''''1..
impoJ'tant tool. fOl"anyM<*.~~?"1iiijuage "tiVel_'nt.

SO~to. Proatllll fool. "0-
,\l .I .~

Wirth hall wr1tten'.. .£!2!!'J'jtteftriQ: Pl'OlttU. Piarhapa, 1':1'

the variable n_. weJ'jt 1IIproved, a'.ttil4ard verdon"ot th18

progrllll could be among the 8oftwaretOo18. A tormatt.r~or

"pret.ty printer" 1. 1I.lnUal tor prodUe1ng dooumentation quality

U8!.1f1IG. M1ke Condiot'. 111sht be
"1* Itlrtina plio,.

A aodl 1n.~rum.nt.r 1. I v.ry 11POrtant debU&l1nl and

r.f1nlna tool. lnatrum.nte... 1na.J't ltat...nt oount.r. or t1..ra

I" that reporU ot relath.
"'

oto_ oan ". Md.. An 1nat.l'U8tnttr

~8 trv,ftttl~~tr t~ ftfft~t"ftI Jf~f!mlf}~

~hl.h l"~,i IIW.~.,j.j~"".i.~ Wiuli il¥, ~. . ~dU."iI
'.oiUt)'.

,;
..Q
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Source Libraries

The C;';C sc.urce library ut.111'typ'l'ogram UPDATE ia currently

used for dlstribution of the SCOPE vere100IS of f'ASCAL. It 3eem~

to me that a minl-vt:rI01on of UPDA'fE (wlth only sequential program

libraries) could be i.mplemented In PASCAL. Thb -~"uld }-.elp

standardize the d1atributlon of PASCALtools. (Inc1dentally,

CDC'8 UPDATEis the beat source ~1br~~ system I have ever seen.

I thinK 1ts qual.! ty tihould be emu'\'4ted:;)'

For truly large systems (50.0~.'lines) a sOurce cOOe data

ba.. 18 d,.lraule. Such a Ry.temkeepl track or which proarama

aC:Cl'.:38w'1at aata and provicil:1:1 for IIt.~rd 1'11e and rec:erd

d8~c:riptlon8 among programs, etc. I-:unaerstand such a system for
~'f' 'J"~'PASCAL exlsts but 1s a deep darkm111cary aecret.

Documentation Pre~arat1on

W. Burger implemented part of Wat~... PLAP in PASCAL. We

n..d a unlver.al fLAP.llke tool to "l~~.~n ..nua18 and other

documentation 1n machine readable fol'lll. Justitication and

hj'Phenatlon and facllHies for rroduc1ng 'l;1igi'lquality prlnting

1.n upper and lower cue ar,(Juld ex'll1t. PASCAl.docwuentat10n

tlh~uld b.. dlstrio.Jl.tld in .lI.ct.lne reaclabJ.e rol'lll tor eaa~ ::>1'

public.tlor. and dlstrlbut.1I.1o.

ObJ~ct Pr~ F&cfll~~e~

W.,rk ~." now lr~' PJ'9Sr...s or" prO&""~!'1\I.C;~:~~4'c~MC/.I.

ab801ut.e b1narles. 1'ac111';.1'. 1'nr overla, proce..lna st.o\,i1d

be prc~1d.d. Automat.ed aid. wh1cn nelp create effective overlay

structures should be provided. A b1111.1"1decoder 1. al:Jo a useful

tool. ,.

, 11.

Other Programs

An efficient ~£ processor wlth faci11tles 11ke COBOL

Report Wrlter would be desl rable. Cu rrl'nt work on PASCAL data

~ management SY8tem~, msthematical 1'1.111()I.1 01, librarles, and

.£.2!1puter ~ lnstrucl.ion .;ysu:In1" <l\.lg\.ll the day 01' increased use

of PASCAL in busln!!:!:;, p.ngim'erlng. and educatlon. In the area

01' functlon I1brarleIS (f"r' mathematic:: or buslness), fac1lities

should be prov1ded for not (,lily l1nklng ln bInary modules but
it

alao for Includ1ne source modules.

Cnncluslonll

Obviously, where f~livl ronffi::ontal condition:.! permlt we should

have a universal PA:JCALprogram imvlementlng each software ald.

Where the envlr~nmental factors prevent thls, we should aeek to

provlde a standard u::;el' lnt.erface ,,0 the ciesired functions.

£onclus10n
--_._-

'l'he ideas presentltd .n thts paper are perhaps stlll 1ll-tormed.

They are meant as a starting p;)jnt for serious dlscusslon. I hope

there wlll be l'eactlon and fef:dbacK frOID PUG member..

TLu my opinion, merging pl'ogl'am3 at the source level is to be
preferred tf) blHary le'lel l1nklng. PASCAL compilers are
typically faoter than linklng-Ioaders.

(*Received 10/12/76*)
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THE CASE FOR EXTENDING PASCAL'S 1/0

Michael Patrick Haie~

" 'Abt Associates Inc.

With the introduction and subsequent fncreas. in popularity of PASCAL,
a number of papers concerning the language, fts features and deficfen-
cies, have appeared in various journals and newsletters. Champions of
the language have extolled the virtues of its structure and unambiguous
grammar using both .xample and theory as justification of its useful-
ness. PASCAL crftics, on the other hand, have questioned the clafm
of the proponents that PASCAL will repllC4FORTRAN,pointin9 to the
fnadequacies of the language in several arels. Wirth (1974) defends

, the absence of certa i n "favori te features. as nec.ssary to avoid
fnefficient programmingsolutions or relfinc. upon features which'Ire
contrary to the 11mof Clarity Ind r.lftbI11t1. Wh.nthe f.ltur.s b.,",
d.bat.d r.f'r to the flexible Input of larve aMOuntsof data, the '

critics hold the stronger hand, and with 8Uch justification.

As I us.r of PASCALfn an environment wherelarge files of data are
the ru11 rather than the exceptlon, I fl nd the argumentthat PASCAL's
nltive input facility is suffic1ent to be w1thout mer1t. Muchof the .'<cd.t. .n.lyz.d .t AAI fs produced by the Bure.u of the C.nsus Or oth.r '

,ov.rnment .,.ncl.. .nd Is .v.11abl. only 1n f1x.d-formatr.cords In
multl-fl'. volumel. Th. Ibs.nc. of a 'o~tt.d input c.pability is
not mer.ly 1nconv.ni.nt In this Inst.nCt' It Is s.lf-d.f.atlng. Stv.r.l
.It.rnatlv.s hlv, b..n .dopt.d .s .topg.p ur.., Including the u.. of
'ORTRANsubroutln.. to h.ndl, .11 r..d operations, How,y.r, It I. ob-
Ylou. thlt If PASCAL 1. to b.comeon, Of .h' mor, commonl.nDuIg.I, ,.

f'i~!~r;;:~~ti~~fJ~rtit;ir,t!11~~~r,i~~ ~~"l~lwt;l!~;~f ~r:~ r,f~f~~~
'

To,.In In,l,ht IntowhatI' r.qulr.d, It II first n,c"'lry to ,xIMln.
the d.ftel.n,I.. In PAI~AL from thl d'tl In.lyl,'. point Of yl.w, Thl
fol'awlflU If It r.pr",nt. I minimal II' 0' thol' d~'lel'"ci'll

. PASCAL 110 15 .symmetrfc fn th.t no REAU operation ex1sts wh1ch
i. the inv.r.. of the formatted IiIa,ITE.

.. PASCAL110 is further asyrrmetrfcin that certa1n types (ALFA
and BOOLlAN) maybe written, but cannotbe input using the
native RlAD procedure.

. Although the most powerful fac.t of PASCAL is its structuring
facility, there exists no s1mple, d1rect method of transmitting
RECORDS to and fromformatt.d t.xtfIJ.s.

. PASCAL r.qulr.' the In.fflcl.nt us. of dati storage media by
not .11owingthe u..r to maintain hi. dltl In multl-fI1. volume.,
Only d.t. b.tw..n th. pOrtion immedl.t.ly address.d uponRESET
end th. 'Irst EOr can b. .x.min.d.

i~1~"", ..
.'

,'C, , ",',
As . t.. . . . 'WI.IbO,'".
c

. :t~!f.~tore'~ ~. '._
.' ' ..'.;1i'-1..t~ ~.

i ~;-ttii .bs,"~!J1 a
."

.
wht .i' .. lOwtlledfrect read of

~~~~~jtm;~im::::::::;:':~th5t=::-~~;~~
use. It does requ1respace, disk or tape, to store large UIOunts of
dat., .nd the requirement that each variab1. be separated from i~ n.igh-
bors by a bJankls), gobblesup MOre spac., and therefore. costs more.

If It were only the v.ry II,.,. dati b whic:h W.re fOrNtted, In IrgU-
ment could be advanced

'0" .pecial, cu.tOll-taflored I/O for thIS' appl1-
cati OM.. This posftf on 1OI..,~d when consfdel'8<l.in 11gilt of !lOSt
appl1cattons packages whtch .1:1CIW both font" input. AM is a very
heallt ~.. 0' the SPSS;IDd ~1!',.Qti.tiClt'PIck~'''':Witllfn the past
y..r. tilt 1ree1i.,d Input f'Kf11\y of SPS$lit, bttn IUrefsed on1y twice:

:f; ~t::,:~atW~:hW:::u~::'~~~1o~rJ~~~~s~~'rs':::~j
much IIIOreeconomical (and accurate) to 'have;thedat.collected 1n f1xed
format w1thout blank delimfters.

In the present situation, each llser cOlllllUl'lit.)'fs left on thefr own to
develop and fmplementas part 0

.'
th.ir 1tb

. ".
1
.
"1

..'
. fonaatt1ng read'r

which mut. t~.ir own"Ilda. Tilt \/PIhoCof,thi c1.."11 d"cl'ibtd
by If"nbl~ (187''), ,. ChUPAlCAI.wf11 IIIoth.r IASIe1n Chi
1m 0' r/o. A.11I01'U.." 1W.I'I.MSt~.~I'08I"""'ramon. '11-
h.~. . Vtl'y10wprob.bil1t1 of ""nnin, Vftl4j(anothtl' 8y8tem IS ..Ch
manu'ICture, or v.ndor, chOOfl.toll11P'_'..~/O in . .11ghtlydifflr- ,

,n' mannlr. Th' oomputin,worl. cln we,' ."'wfthout thl. formof chlo,.

Th. th1rdllltntfoned deffciency. fsdirec:t1y r.latecL,to. the ffrst
two."L""It isfncongruous that. 1anguage IS wel1 st

.

MIC
.

tUI'ed
.

as P
.

ASCAL WOU
..

'd
...

.
..

'

.
fal1 into the trip of requtring the user to transllit the elements Qf, .'.,
hfs well-structured records element by el_t. This deffciency is

,J '".,
'

magniffed by the lack of a,defif!td fOl"llllttill9:'acHfty for fnput':'ctlte
"ex1stence of the .specfal" tyPlS, and the Ib.ence 0' a formatting'tool

wh1ch would tie the s1ze 0' the fndfvfdu.l .ltmtnts ,to the ord.r withfn
the record fts.". FORTRANhi' FORMATs; COBOL .nd RPG hlv, PICTUREs;
Ind PAS\;AL hIS nothing compl",bll, It hu be", rUMOredthat on. 111-
p1tmtntat10n of PASCAL

"'" FORTRANFORMATs, .lthough thl. h.rdly ..em.

~
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1"1"I' '.
-

"..
en
m"'....,'

i
'-'



- 3 - - 4 -

to be the optimum solution to the problem. What ts needed is a fresh
look into what it means to tie a format specification, even if it i.-
plies freefield, to a given element of a structure. Unlike FORTRAN,
it should be capable of diagnosing at compile time attempts to read
or write integers with decimal points and othe~ such errors.

The fourth deficiency is representative of the attempt to stay clear of
defining what constitutes the fmplelefttatfon of files within the context
of a system. By requiring that all data sets processed by PASCAl con-
sist of one file, the interface between various syst... is kept simple.
Unfortunately, this requires the user to efther keep one file on each
tape or disk library, or copy off a single file fl"Olllthe llU1ti-file
vollllle to satfsfy PASCAL. Keepfngpartfally filled tapes and/or copying
desired files does require added expense.

The remainder of this paper wfll be devoted to several recOMmendatfons
~ich, if adopted, will remedymost of the problems in the area of 1/0.
The fOI"llof the recC8lll!ndations wi11 be to first present what the
construct will look like, followed by.w'exp1anatfon of how it is to
be fmpl_nted. Each of the constl'UCttW111 be beSed witll1n the scope
of the fo11owfngdeclarations: >;.;1,.

.t
CONST NCPW. (* Number of Characters Per Word -AlFA TYPE *)

.:u-
,,~,~,.,:,j,

VARA: ALFA; .1H'~"
B: BOOLEAN; cc~."'
I: INTEGER;
T: TEXT;
F: FILE OF arbitrary type;
N: INTEGER; (* number of characters read or written *)
D: INTEGER; (* number Of places toth. right of decimal *)

REAU(T, B:N) will be expected to find the characters TRUEor FALSE
within the next N character on the ffle T. Where N is less than
5, only the first N characters will be matched.

READ (T, A) will store a left-justified AlFA of at most NCPWcharacters
in A. The variable will begin with the ffrst occurring non-blank
character on the file T and continue with characters until the
number of characters Is equal to NCPW,a blank character is en-
countered, or EOLN(T)-TRUE. While spannfng leading blanks, EOlN
will be fgnored. EOlN will be cleared on return from the proce-
dure if it terminated the transfer of characters.

READ (T, A:N) will store the following N characters from the file T
left-justified in the variable A with blank padding out to NCPW.
Nomore than N~PWcharacters may be transferred. EOlN will, as
an installation parameter, cause a normal termination with added
blanks out to NCPW.

'II::
en

READ (T, I:N) will convert N characters btgfnning with the current
Po'ltlon of th. fll, T to INTI'I~I~ .tOrl'he re,u" 1n I,'Iitn, blink. II" "

b. trel',i II bw' .rltltn, Dr Imb'dd..
bl.nks r.pres.nt .n .rror Ind .h d1ltftosfd II such. Th'
n_.r 11II1Itt If,n'd or "n'f'.,

UA8 HI
\
li~~8Ii ~Hl~~~~ln ~liiU1f

.

RA!AI'lI~ {~I EU~~~t
~Ol tt~1I Q, iIi. fH. t tit "iKi::PI . cnil'lClt.1'I.. the
'r.atfon, "lfIkl b,'ore the wII01..\ 'Illi 'Ol1l\11f"l'hi 'r.ctlon

to b. conlfMrld I.rot. Jlllb8dcttfnon-dftftlI'" .rrors. Th.only.lcI,'fon fa thlt I cltef.1
' _""1" thl d.tl whfch

would ov.rride the 0 'PlCf'1c,atfeiif~" .
:!OJ"'. "_,

--"i'!!;i',i'\~'~

READ (T, 8) wf11 reed a BOOlENf .1"'.1,'8freef1eldf". the me T.
TRUE II1d FALSE w111 be the fThIwIIJ ClftlNcter pettems.

-
OPENR (F) will cause the system to RESET a file without rewinding it.

This allows the user to position the file before executing the
PASCAL program.

OPENW(F) is the non-rewfnding version of REWRITE.

PUTEOF(F) fnstructs PAS~Al to wrfte the output buffer, followed by
an EOF,and invoke OPENWbeyond the EOF. PUTEOF is the tool for
creating multi-file volumes, a PUTSEG for EOFs.

GETEOF (F) will cause an End-of-File to be read (skipped). with the con-
current resettfng of EOF(F)to FALSE. OPENR(F) will then be invoked
to open the ffle past the EOF. If two contiguous EOFs are detected,
this will fmply the end of the volume, and EOF(F) will be reset to
TRUE upon return from GETEOF(F). If EOF(F) is not initially TRUE.
d.ta will be skieped untfl the EOF fs .ncountered, and the normal
prOO'ttln, qf Q~T~Qf wIll ~gntlnH',

DETEOF('l N) instructs th. systemto skip N EOFm.rkl onfill'. Whln
th. N ,.rlmltl,. II IPeetrted, Q~f~O' II In'jo¥Qul to Q'T,rGl' N),

IltIBf(~'I}~~t"~fl fir t~6m'"t m~rtt: ftfrfBr,f1 1~ ~~~1~~1~"t f~

:z
o
-<
"":w
tI:II

""::II:J
..

,
Thl IboVI"Iv,n propol,d l.tln.10n. to the 'In,uIVI .r. dlr.ot.d tD
ov.rcomfn, thr.. 0' the 'our mtntfon.d d.,tclenct.l. Thl cod. n.c ,.y
to fmplement th.s. ,..tures fs sfmpl. Ind r..dfly fnst.ll.d in .ny com- ,

pl.t. tmplementton of PASCAL. (As.n .xamp,., .'though trlvl.I, the
code for readtng ALFAs fs Included as an Appendix). The observant
reader will notice that no attempt has been made to provide a workable
solutfon for the third problem: formatted .nd freefield 1/0 for structures.
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It is conceivable that a mechanism cln be devised which is compatible
with the syntax, granllll rand structure of .PASCAl, ilnd wi11 allow the
separate assignment to different eletlllfttl1n . structure of specific
form.ts. After giving the metter much thought, I .m at a loss to
produce a naw and uniquely appropri.te sche... It appears at first
blush that some hybrid of PICTUREs.and FORMATs might work. .

/

For want of an adequatesolution, we.t'MlhaVe adopteda strategy '".

which we knowto be flawed. It is UftaeceptlbleIS a solution to the
problem of rlcords .nd textfiles blClVI.~'t simply ignores the exis~
tence of textfiles altogether. By specif,ying a single word format
descriptor for each element in a record, it is . simple matter to
hav. a procedure decode. whole rlcord quit. efficiently. By building
IrrlY' of

TYPE FORMAT · PACKED RECORD
FTYPEr (ALFA1 8OOL

l ' INTEGER, REAL),
OSIU I 0.. 7711, · DECIMAL PLACES ·t
I
JI
I
I !

1
'::~~J'lJ l j i

I
~'iijijr~t~~i!f~~!~ 1

1
~N ~

A I II""J, · ~~~~"!lf WUHh INmil U.,

or th~ IA~ 111@I' 'hi rl@or~1 to bl r'I~, filling In th@flv@ @llmln'.with e~~ro~riate deseri~tort, end passino that array, along with a
segment of text already read, the text can be converted.

The procedure WI use has four perameters: . vector of char.cters; the
FORMAT arr.y; the result.nt decodedRECORD of d.t'l and an integlr which
specif1es the numberof elements to'deCodl. For the sake of efficiency,'
the routine was coded 1n the assembly language of our machine. The on1y
tr1ck 1s to manageto get into PASCAL Awholesegmentof text to decode.
This is accomplished by fudg1n~ the 1/0 buffer allocated by PASCAL and
.llocating a array on top of that buffer. Dat. is then read into that
buffer, and decoded directly out. coe, as well as most other manufac-
turers. provides a powerful read facilit¥ which will initiate a read
of a specified numberof words (or byteS), and read until either the ,

Hst is satfsfied, or the record on the input device is depleted. It
is this feature which I would propose to be an implementation dependen~'
feature.

'

READBUF (F, X, N) will initiate the re.ding of N items of X (which is'
and array with at least N elements) froM file F. This operation'
merely initiates the read, but does not guarantee its completion.

WRITEBUF(F, X. N) is the inverse of READBUFand initiates the write
of N elements of the array X. Once again, completion is not
guaranteed.

.',

Ei'tnberg, J.. "In Defenn'ijf F'0I'lllltfld'1nput',.PASCAL NEWSLETTER,
Number 5, S.ptember, 1976.

Jen.en, K..W1rth, N.. PASCAL I!SER MAHuAL. AND REPORT, 2nd Edition~
Springer-Verlag, '1976. "
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ARISING OUT OF

CONST NCP" = I v I (* NU"BER OF CHARACTEPS PER WO'W *)
VAM I: INTE~ER I

C~BUF: ARRAYIl..NCPW) OF CHARI

CORRESPONDENCE BETWEEN SOUTHAMPlON AND TASMANIA

tJEGI",
IF EOF(F) THE'" '

BEGIN MESSAGE(E* TRIED TO REAO PAST rOS/EOFE)I HALT ENDI
W14ILE (Fu;: E) AND INOT EOFCF)I 00 GETlf'H C* SPA~ LEADI!IIr. BLANKS *)
IF NOT EOFIF' rH~N 1* COLLECT 'CHARACTERS FOR ALFA *'BEGIN

11=0'
REPEAT

11=1.11
'CHBUFII) 18F4-1

GETIFI ,
UNTIL IF.-E ~) OR II-NCPW, OR EOL",IF"
IF EOlNIF) THEN GETIF)I I. CLEAR EOLN FLAG IF SET *)
WHILE I<NCl>tIj DO C* FIll REMAINDIR OF WORO WITH BI.A",KS ,*'

REGIN
II-I'U
CHdUFt IJ 1=: _

END'
PACKICHBIIF,l,A)

ENO
£HO C* RDA *)1

m>:ED LANGUAGES

Here is the Focus of the survival of PASCAL. IF it is possible For

programmers to access and use the vast library of FORTRAN mathematical

routines that have been developed, then there is hope th3t the

scientiFic community might be encouraged to transFer their skills and

eFfort into PASCAL from FORTRAN. A tremendous beneFit, and greatly to be

deaired. If this is not possible(tomix languages)then even this slim

hope must fadeaway. The inertia and ecological success of FORTRAN istoo

great for any naive competitor to survive and thrive.

I note many PASCAL compilers produce assembly code for their machine.

Shades of' IBM70401 Still, the approach does allow mixed languages at

11 ttlB. cost, but same attention must then be paid to (1) efficiency, and

eli) eBse of use of the joint system.
< to' r

(*ST-.P..E',U',~"P HEAD ;:NC;:.COLUMN, A!-f:~i~,!i~rlXED FORMAT. ,HAGERTy *'
PttOCEOUR£'ROAdVA'" '.t TEXT! VAR AkA"fi"'.~.IHu:eUII;

::j;" ~ONST NCPW .it\; ,; (.NUMB~ of ctWt.ftM"1N'AW'OItt) .,
VAil I I INTEIUI' ,"~ II.

CMHUFI ARRAY[l..NCPtljJ OF CHARI

On the Burroughs86700, the pl'Oblem is much more significant Ba no
f-

., .

~.eimbly language exists. (For those who marvel at this, know that no

computing centra director would want one for the security riSk it would

be CB6700 Integri ty relies on sort'<Jllre), end know that the atructure of

tnl lICiautlbll cadi rnl would reqLlin In l1lbor*h "Inler to IpICU:Y

all thatls necesS81Y...) Burroughs I\lgol is the lowest level of the B67OO.
.

'
.

COn8equently achlevement of mixed languag~s requires either compllation

1ntoAlgol (dlaregardedl) 01' the construction of structured code-Filea

thlt Ir. qylt. Ingr~IRjy Qg,~P~~~Py th@ .tlnd@fA@ Qr ffigngjl'hlg ffi@gh\n@"

Thi bind.f in riot hi. tu b. Rul. to rW..frang. code (a.pecially In thl

liuUPINI11i willllll) rll.. ftItIAIMII fWI!=!llIrlAllt1 fltJj'/i'"I IlIIIItHf>1I"~1I!tI!Iffllflll

~~I~~~tf1ml{lf (:~m!1mm!H~i ~11~jt! ~ma mr ~1111\ljl~!ln~~t~~{~ll

Nfl..
'r' IO~(n TI4!~ . ,

'W~
.

'tAIN M!SSAG!11* T!lltn TO "!AO ...".l'toS/EO'!11 HALT ENOf
I' IHC<lIo~ANt)ONCPW)THE~ ,)r;).:~i$::':' .' ';,.

'IEGIN MESSAitl:* AlFA ~IE~D WIDTHtAWORl}I "AL~ END'
I' NOT EOlNIF' T"EN (* COll.£cT ~NC! eM."ACTERS .)

B£GIN ,,!t:;.' .
"

.

II=Of
IICllrAT

t '8hll,
C'IIU'III"'.,

~~I!i'lilil' II 18,I'flll I~.&I"II 8J1818.IJUILi~~1II
IIU1~ ,. ;'!t<.'

118J.&I
c u,II),.. ,

CHIH
!tACK ICW8U'," A 1

EN'"(NO(. 'ItDA *,.

.. '

Nllllrt"'11"I, I/IIIIM ~n thh UII8Ii!, tJili' 1I\Jt'lhvlillllllt l1r /I11HlltJ.ll!nllU10I prOIl"""'lM\)
mult bl Ittemptld. EVln mort mUlt thl1 bl thl el.e In simpler .1tultlonll

thl only Ixeeptlon. belnQ mono-18ngusge Iyetema such as Brinch-Hanaen'a.

An~ thele ere not ~ddressed to the same purpose as viable general-utlllty

eompll1tre.
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PORTABILITY

I~ is im~ortant to realize that standardization is not a good in itself;

the prlsent benefits to computer IOlenoe of .tand<lrdhation are

(1) trlnl'lrlbllity of Ikilll bltwlln complllrl,

(2) portabiltty of programs written in standard languages, and

cn .xohlng. Ind dlvllopment of compatibl. compil.rs i. medl man Illy.

It mu.t bl rlll11td tMit the IlmIntlcl Of thl llngulOI tl quitl II importlnt

I. thl IVntl)( In rlll111n; obJlOttvl (2). Ind tn tnl1 rIVlra thlrl ,r,

~n~ ~Ir af ~~rr'a~r~~" ~n ~~nnffI~ ~~.

, ", IfllIlI",. 11I,.1 III"IN"" 0', hfllll. 'HfI ikH'. iilJllll'W"fI'lilt
"8,,ilt with I-"UI "'Nllt"', thllImQ ,NI AIIa1 OhIrlllhr Inl Mt
b. twg.rdld II thl dl rlcto Itih~rdI a' thl indu.trv. All ~ICAL a~illrl
Ihould have the capebility of working in nt!JIr (ore'ereblv bQth) of th...
two chlr.ctlr .It.. The implication. Irl that no-one i. JUltified in
inventing I new character ..t, nor In 111awingany other charactu .It to
b. u.ed unle.. it i8 a, rtrm cOlllllittllltnt by thl computer/operating 8yetllfti
and that even in CDC8nd other &-bIt machines sn effort should be made to
provide ASCIJand EBCDICchlract81'S. I can think of no more cdnInOn
portability trsp than thst of ignoring charllcter collllt1ng order. Pe_l-P

caught.

Anath", not la obvlaul, 1. the prlatlal a' 11lowlng InV-1tn;th identi'i.r.,
but permitting only tl1. first '801 nnr.ct.rs to b. 11gnirtClnt Ignoring
t~le teU. If I pro;rem 18 compllld on I computer with tN' Iny-1qth
identiflerl (I.g, 86700), then It 1. quit. on thl clrdlthlt It will bI
campl1,a inoorrlctly by .oml athercomputerwithout Wlrning,II

l' the

names Ire TEI1PATTOP(fK~~N, .

r
~M~TT! rt

~~. r,IQ, ~t1ent tft,r, ~I~ "Il'.;III!~ bl~ lillilf:iIIUI,llij, 1f'1/'III,I ',."1. Uu, j'/I,iil i ~Jlil/IU J 1/
!f~II~\1!1 Ht ~I..H II~ ~H ii .1t,~1i II WHit M~ UHf \l1I~V 1 . IMHtI.~III'V
~ 0' bett.r In!££it thl'II"",

There Ire ~eny more portability traps which sct 80 liSto limit the

r.el porte~111ty or progrema written on one computer to quite I long IiIIVbelow

thet Which Ie Ichievable at the pre.ent state of knowledge. They require

more attentlon in the case of PASCAL. I find it infuriating to receive a
progrllm thst the author claims t. "portable" only to find that he or the

is oav!ou"ly not aware of the most obvious requlr~ent~ for portebl1ity.

INCLUSICI'I OF 9JURCE TEXT

"_'r :.-:'~'~"'-~\'-'
r 'g~~~

'
",-

The B6?OO compHerhII.. f~~~ (~8
;~'hl~l~' compilers) ~~f~;."

inc1~ing .ource tlxt f~
~"'~,

n,~oj.f~,,~,~l~~t1on. The
1~"

tl.t liliYbl, but 1.1not 1I_11V, U._. It liliy inalUCI furth.r 1noludti
fUa, up to ne.ting depth de,ined by the nuaber of f1~e butrl1'l relml8d .
(in thl PASCAL compUlr:I _th or'?.}n ftetthl,lh U88c111. ~1nQ
lid In the 86700 PAOL ClQlllPUtrIM'I!.. ''''lat1041n.lI~~, ... 20-30fUll
(1OmI with .1ttr"'tlvII) linkld Into ~~ir...likl .t~turl bVIncll1lian

"'trlnGlI. 'Thl facUity 1. 81.0 Y8~"'or 1",,~\oICI~nQl1bNry I'CII,It1n..
(1n, /"" ,"'i,' """""!~;;~;,,,;.,,,i\"7N+J.1, 'i"i."j.'i

ii~~I.f'_~~i .'li;;';'I..
., ..,..., .&MfV.f U~.. V'" ,.., m..,

".". ,-."" '".
. til'h'J.'

.
'

.

: _ _
- ~jt*.r1:

Th. 1170O ea~.ifUl\ i. . ~11.t a_illftl li t. 1ft. 1tft01111"1
which blljl1ns with I S, and hla the following syntlx:

.-I ... INClUDE-+- f11enlllllL /' -1lIqulncenumberrange

EXllllPl..:

IINCUJOEPAOW3E1

IINCUJOE' ARTlt.R/S'I'ANDARDITVPES 3QODO-mII

Quita al.rlv, .unh I CCI".tI'Uotill IfIAIICAI.GGli1d1111IbI IIIIbIddIdIn
""I

cornpll.r option Wirth ha. Implllftented,H only It wIre net 10 rlltrlotlV1
In lyntlM. I would commend IUch I flOi1ttv to III PASCAL compl1tr-wtitlr.,
pnr'Nb1V .dh~I'ln; to t.h. IlbOvl .vnt.., "hl d,"u1t lhou1d bl to amU
lilting thl included tlMt.
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F"iles are PASCALI s biggest problem. .In is'modernc'o~tey.t, PASCAL's f nes
are an anschroni~n. PASCALshould heva,eccess to rando~-access files

as well as sequential; should be 8bl~ltp communicate with terminal devices

as well as card reader a and line print...e; should be able to at least
specify rile attr1butes;and'8hould 1'18~!,,. record-oriented i/o aubsystem.

On top or this rills do not rill into'the same clasa as other VARobjecta,

since ror the moat part their lire (extent) is not limited to the extent or

th~ prcgrem or a procedurl thsreor. 'They may be slready exiating (in which
caee ths dlclaration is mers afths neturs tlf a specification), or mey livs

an peat thl prag1'llll11 d..th (end aft8l'\ h8vs to confarm ta Ixternel

rsquirlmSnta euch a. lin.-Ienoth)~

'f~

Therefore all normal VARoperat1anaan ,rUn 8hoUid b. carefully avoided.

The a88igr1ll8"lt, andcanpllrisons on 1'11.. ehould be regarded aa sbsolutely

meaniI'lQ1..a; ..,Ihould poa8i.bllitr"~'.a 8rf8y.'or rUn, or records
,

", <.,' (~'-
"',

-';f.'
,)

~,.,':'ti)'j,.;:'-'_'_i

contsinin; Ulila, end other a~,,~. r-,
,

""t;,
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"
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. . ~
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.., " ,

The B6'1!X1imp:\._tation will' tOclboi .ttr1butll lUb, in the FILE type
i-

.

-',

" "

, :._-"\

declaration (lofIetharin ths 'rVPIr'GI'":\IAR.tIh't)8CCaltl1nvta the following

syntax:.

_ f'ILE...,..
'"OF_-.

'"
(

-+ mechlnnpecJ,t1cattributsUet..)..J

EX8IIIpln:
VM

INPUT
roDE

(KINO-REAOER) OF PAD\ED ARRAY [0119) OF OiAR;

(KIND-PACK,TITLE_F.XECUTAlLE/COOEITEST,UNITs-woRDS,

MAXRECSIZE-JO ,BLIJOW:ZE=)Q() ,MYUSE-QIT)

OF SECTORRECORDTYPE:

The Ittribute lilt prabably hel to ba mlChine-iplCiric at the prelant Itlte

or operating systeml. The ~ecIBrBdKl7.e of the record of the file is

checked for compatibility with,..,.«IpIC.\I'l.ed attribute.

All B67CO flIes Ire automatically allowed to be accaas~d lequentilily
or randD"lly, so this qu!!stlon dt1ev.~1OtIrin specirically. Environment
enr.ulries and attrttl.ltp.' Chan!)p.~~e vl..'of.f;(~i'tt flp4rnItlng /stem.

I

STANDARDS

Adherence to the PASCAL standard, interpreting this to me3n the language

defined in the Pascal Report, and the axiomatic definitions thereof, must

be a very high priority of sny PASCAL compiler writer/ma!ntainer. There

are nevertheless several sticky problems which face any person in these

categories. Let me expose them.

1. There is the question of whether to implement a strict PASCAL, or to

extend it with various features. or Lourse there are$Orne areas

where PASCAL must be extended (see later), but every extension provides

a user temptation and reduces portability of the resulting programs.

Thil workl towards implementing PASCAL IS she is defined, and that

elans.

2. Thsre ars the problem. a..oci.ted with undefined part. of PASCAL; for
example the elaboration of a CASE where the case expression evaluates

to a value not matched by any.lsbel. A compiler writer has to do

something, Bnd these flaws or loophole. in the definition are left to

individual discretion.

3. There are places in PASCAL ldhere the language is seriously deficient;

primarily in treatment of files and i/o. Individuality here is necessary

but can be seen to be clearly tending towards the Algol and BASIC

mes.ee.

4. There ere pIeces In the: PASCAL definition where the antecedents of

the rrl!lIent etcote shrn.. through, In IIn un.erranted manner. Examples

of tt_e are (1) the CDC influence in the curious PROORAM construct

(often unn.cr ry, and derlviOQ from COC FORTRAN), the us. of .. or

from Algal in Brr.y declaratiolll' (when TO ia more explicit and leas

ObICUU), and the Insistel'cP eJrofORTRAN's arLhaic control character

It the IItlirt fir II fJI'1t,hcJ 11"11'

l1b.1l1cUvely I u~ 1111fol' !l1'I r !1m capatlJ I' of it, it lIeernD to me thllt PASCAL

has in I'BCt been frozen too soon, lJefore the defects have had a proper

chance to be eradicated. It is thel'eforE of prime importlnce that

10mB pracedure be adapt I'd whereby uvolutionlry nhange in thl Iln9uaQe

canbecontrolled I ntherwi Be PHIl! f C!'Htion of ~ialects i$ inevitable.
Som. al' the .rterthoughta should be recognized as ouch, and removed from the

province of the standard defining document.

(*P.eceived 10/31/76*)
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OPEN FORUM FOR MEMBERS
(SHORT, INFOR~~L CORRESPONDENCE)

LEHIGH UNIV.".ITY
.ITH"'_".., ...HN8Y&.VAN'. 1

D~~.TIIINT Of' MATH TIC.

C.." UCON HALL ... July 28, 1976

Mr. Andy M1ckel
PASCAL Users Group
UCC: 227 Exp. Engr.
Univera1t

r
of M1nne.ota

Minn.apol ., MN 55455

I).., Andy.

wn.b happen.1I to that n.w 'A.OAL r.l .nnouno.CS
lilt MareM

1~ ~1iGi6

1

gt IIi
.

:iin~!:I:iiiwift ;elit'!!~iI"i~!,:Jefti~H
kl' _1~~1."~ '*~t...l~. Ibi11

}

t ,r~li'~el.161. beer.lb.
I.pu~'wr. QAl ~...on. wl.h ~'I lB. uqmpil.r tor 'hl.
Ilftlijl.1 ~. 'Y~i. .tt'g~,n., t. OWOpwi Itd, ~. ~n'.rprt..d
-t i .~ll (l~.,~ weldl' 'AICA ,'Olfll. fh. iHb.rpfltilr
features good run time debugging aida which in .lJIany way.
reeuble PASCAL's PMD.

In add1tion to the lee.on eo8p11erand1nterpreter,
there is an object lesson decoder and student monitoring
facility. The student monitoring routines record and
report individual atudent acorea. Llasons can also be
aet up which admin1ater testa. The monitoring facility
reports a trace of each student'a l.ason aes8ions queation
by qu..tion. Th. ay.t.m klep. traok (on a perman.nt fil.)
ot eaen .tUd.nt'. .tatu. .nd ean b. u'.d to a.qu.ne.
.tud.nt. thru a ..ri.. ot l...on. and t..tl~

In tot.l, the .yat.. 1. thl 8O.t v.r..tl1. and
.ttiol.nt OAt.y.t.m I n.v. .v.r "In. To a Ir.at .xtlnt
th' vi.billty or th. ay.tl. o.n b. attributld to thl t.ot

:t:te~~ r~;'t~~t!~w~t;ntfUft~t: In~tltft n~ ~fH~ ~f; rn!
.~"t~m tn. ~~8 n~~8t8~~~.t

~~
Richard J. Cichel11

(*Note: The student mentioned above is PUGmember David Eng1ander.*)

\ I

'1'1 REPLY' 'I..AIE QUOTI:
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UN.IVERSITY <;Ot,f~T,lfIj(J CENTRE
THe UNIYlUITV 0' SYDNEY,.

1'1"'2". .30th July, lt71

Pa.cal U..r'. Groupci- An4ytU.ok.1',
Un~v.r.1ty COIpUt.r C.ntr'l aa1~lxp IAtr.
un1y.~.1t1 of Minnl.o,.!
Minn.apoU., .. 11458
!L.LA&.

D8~ Andy,

»1..,_ iw.~ 1Mi~l!..~!~
..

Jii
.

.

.

.

.

.,
~

.

.' :i
.

'.

J
"k

.

!~
.

,
.

i _~ ,...il
Vii.., .. 1M", Aft III&'ftMl, A _\II.lif.~',~,", .'UII.8....

011IG8f\1"'" au... ,IIY"" I ,' "'. ""i¥llli',..
11'I4to 0\1\1141 \lIlt.. h, thl pui 11 11I0111111.we haft
b..n 4eveloping' 8081 of our application. programs in PASCAL.
w. h.v. toW14 . dwn.1Uoant illfI:OV nt in the r.te of
pro4uct1on of r.Uabl. protr It 18, of co~.., .
pl...ur. to wr.1t. in.

Th. PASCALcompiler b.re i. ..int.in.4 by the B r
Department of Comput.r Sci.nc. who ..It. ext.lid.. U8I of it
for underqa8duate te.ching and r...arcb computing. A8
we bav. to continue to provide 8Ottw.r. product. aoro..
hardw.re chan,.., w. are 1ntft'..t84 1ft the tranat.r of
'MCAL to new ...chiA.. u4 iA,,"ru wdUn, tool.. 110.
doubt your Center ha. th. Ocm0.m. Aa we h.v. only. bad
o~ CYaU 72-28 lo~ two y.ar,'1~'wUl H'1OII8 t1.lll8Hlon'

,

we 8Q' haft to fao. tha prGleII!L .

}IUII ItD~ljllJl

~~~..
Brian G. Bow..,el1 k

.ncl.

,."
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....
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..
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2512 san Gabriel St.
Austin, TX 78705
17 Aug 1976

f}?; C(%,7INnMtU~o/Jf~nd~
Plmi~r¥' Jf~~tJr~tJ'

.9h~I'.u (J/()(}2

">en
n
»
r-

Andy Mickel
Univ Computation Center
Univ of Minnesota COMPUTER AND INFORMATION SCIENCE

GRADUATERESEAACiiCENTER
(4131545-2744

August 31, J976Dear Dr. Mickel,

I would like to join the PASCAL user. group"and receive
your news1etter.

'

! ','

l'
.

I a doctoralcandidatein anthro my uses of
PASCAL are tor organizationan~,"rI', ta on 'language
~u18i t10n and on cognitiveva~~ion e programming
toX' anthropological appl1cat1ons''\r8ua1 1ve. handling
od_11 data (when the 8tu,dy is not'.'-ju.p

',',

8'tati8tical one),
the .bllity to 8truc~re that dat.. ha. a ,."'IX' 11berat1nc
.tho',~ OM' 8 proINM1nci

"

, ,
..

~/"C'"
,",{'J"'!'

,~:y",;
"

Karwevei-, :f have tound the lackof tormatted read capability
rathe~,-.nnoylng at time., and I won~8X' it,o'theru.er. ,teel
"'e ... way, It WO\IldMrtalnly no' k'iUftt.oUlt to ..dd:VUe oapability to the compiler in .uoh .. .." that it would

'==-=e=:~::b;;tty W!~~,,;~~,~~,' W~~(1974)
,

'~>" ~;}"i.- , :,',> , 'i
,~;i'lJ,,, _, _ '1t

,'~(t. xttw1, .a.wl, .'IW" R'h"~:~':" ,

W.lrlii~;'~i;l~iiiHm1mu~tir
. 01", ot Itrinc'~ or thlrl wOijld bt ;rlftl"rta_111ty

PJ'01t1", b.twII" ~.tlm. whioh tl'ijnoatl ;ral1ine ~lanlc. and
II ihioh do not, RIal numblr. luoh a. ,0$, -,' .hould

not... "DR to halt thl pI'O~"1I\(in tOl'lllattedat tr..t1tld
1'0..)1 Hon8lt

,

ly
,

8M you'd think !TH nlver writ.. prolJ'&ftl.
Whloh ha1

"

1V'e'
1:

,,

0 "adt~'l»utput of Portran programs {i.e.
"1I1.~~oa.\ .~c~C..)... , ,,,

.J'. 106)
,
11\1:

,

'(~rw~~l to .etint, Illy tir.t PASCAL ullra e:roup
newa],.t~r'-- tell ",e if there are any dues or anything.

Dr. Andrew Mickel, Editor
University Computer Center
227 Experiaentsl Engineering Bldg.
Un1V8re1ty of Minn.eota
MtDnI.polis, KN 55455

A. we dhcu88cd on thl' phonl, Inc10eed 11 an itelD which we would
like ~~ h.v. fncluded fn ths nl'xt 1slUI of the PASCAL Nswslst~lr.

Dear Andy I

AlIO, Inclosld 11 s nopy of the IctU.' prl~typr1nt1nl pro.r..
III. .'I!III"I"'.tf.CIt1, whfr-II t. , n, )'lIlIf in,.II'...lIlIo I

fl1ncn.J)'.

':~+111'.;6.f,J
Henry #. l.e"l!ard
A.lociate Profeasor

IIlLI11118

Enclolure

fie

OPEN FORUM FOR
tl~3~t, 1~~d"~~L co~~~spbNtl~Nt~)

WUloU KIllQlton



UN~ CI8 NICK

LABORATOIRE D'lNFORMATIOUE Nic8," 16 th SEP'lDmER 1976

"WEST Tf)(AS STAT! UNIVERSITY

SCHOOl OF BUSINESS CANYON. TEX.AIi, 79!'16
DEPAaTMENT OF COMPUTER INFORMATION SYSTEMS

SeptAab8l' 13, 1976 r
Paacal UHr'. Group
0/0 An1y Mickel
Univtrlity Carputer (;6I1l..1'
227 Exp. En.ir.
Univereit

r
of Him.lOta

HLN18Ipol
"

MNm n
U...A.

." ..'
.. U.. .,. fill11M.. .u JIUO . IH ., ...N.w'8111 lIP
~ 'Mew. 0..1' Manual and llilport, S800nd IlU.Uon. 1n the proce..
of IIDriJtc frca DI'ak8 t.o Veat. Texa. State I haft bzed III cOPT in
Nob o~ ,.t 1InpIok8d 1'8. Would J'O'1p18a.. .end _ another
eow. I 1ICNldappreo1ate 8Uoh.

. aN in the proc... of Pt.t.1111 PASCALup and rumdng on our Dl!lC-10.
\<I _ ~ without. letup ca the pI'OC888 of COIIftl't.1ng too PASCAL. _ nth.r op8IMIiDdedcolleap.. I w11l \188 PASCAL a. the vehicle

",.c.;JaIIpa&e 1D the data st.nl.ct.urea COUl'88this epr!1II. (Ie there allT
otbttr tI87 too do 1t.?)

,

Do J'O'1Imaf if an:r- bae Jet. t.o bu1lc1 a 1'81l1.1 interactive ftra10n of
PASCAL?

''\
;

fII"I\I !

~ raA~ with m4ph int~lt t~ ftrlt. nIWIittttr ~ ~nQ.r ~ ~~pgnl!p!lttv,
ahd 1 WIIsvery ~s.8d of the \lut otIIOJnt of useful int'ormation. yoU

ll\Ula.gedto pack in it. One problem ~ .. .J at Sf 1.31 for post. costs.

~ feo 1for the gm.ap will not even'~' th8riitor one year. It you have a
non-negligible ~. of., oyerseq, ~ts. this could be a problem.

\\buld it not be good to have a EuropIIiri-'Tei.distrirotor. who could make as

III.IChcopies of the newle.~ter as ~;,,", send them t~t our

whole old continent? He cculd' al8O'~ fees and keep t'he part nMded

for his own costs. This would be an ..,.ion of the sugges1'ion made by
Judy tUllins of Sout~t'On. I am not' IUiPIting that I could do this work.

since we have no really aood copyina tacil1 ties in Nice. rot maybe sanebody

else could be contacted in a wealthierl./niversity. I think t'hat' Pascal is a

lanauaie which is equally popular on both tides of the Atlantic. and that

it would be a pity not 'to take ~"of this exceptional situation.

The rest of the present letter, is c<', tq someremarks. caJlllent'sand

pNCisions urged on by the T'Mding '18'tt'4'Y'. Sane of t~ II8Y be

ot interest for ot ~l_ anet lcation in 'the _letter,
rot I think it wouldbe better tMt10n and mcrever:'. lWoIr'it'ina,
since I know ~ Engli8h hu auoh ~ departUre frail Can8da.

Pascal User's Grou s' IFIP',,. 77 : in the same spirit as
';

'the I'8I8I'k before. I think it would b8~ int'eres1:ing to have a world
Illi4!ting alter- the many national ~:.~~, England. France (more
Qetails below), Switzerland, etc. t1¥.ld be jX>Ssible to a=ange sanet'hing

with the local orpnizers in ~.~ t~. 'It: 2 ft8IIber. Since IFIP
;.u a very fomal orpnizat'ion, it ~'be UHtul to search far 80118

~~ement as ,1IOOfIas pc:I8Ii.b1e.
"

.

IIben d08S the t1ret. edition of the PASCAL slett.er ccae out? I..
1ooIc1D& fCln.rc1 too reoeivilli it.

~
H. P. .~.. RrJ.chI]c

.

Assistant. hotee80r
Cclaput.el' Iatar8t.1081 S78tAu

"'~;'.'?'l
fP ,

"'~:'..:,,-,' ~,'

';":/.:a:
CIiII'
rf1:&

'"..
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Standard Pascal book t1j Bill AtwqOd ,: I am sornewtJaT afraid by

thi~ tjtl~, and I willwriteseparately to-Blll. What is exactly

Standard Pascal, I do'ntknow',and I think it stJould bE- very dangP.I'OUS

that a{lybody (but Wirth) <X1IJld say that hi8 own ,:idea of the language

is ~ stanaard, without ary~sir)n witb,th!': ~niTyof Pascalers.

Many peaf'le h.?vv different ideaS on the subject. ~nd I ~y /ID1"e on the

subject below.
,',

'."
,",

" ' 'tfews about ~l'Wr,~e and 9thi!r fr.ench-spe<\Jdn& parts
of Europe (Pien'P. Delii~n'~~d say uuch IDOJ"8than II1P.about the

F'Nnch-lilJM!;il\l.I ~o(IImI~~t/l P.1CA1,iI \Iud in .CIIIIIimport'.nt

or' smaller Univel'Sit~.. ,4ft,a ~C:le for t8llciling pl'Ogranming and
writing software, .8peC~ly ~n Peril (Inltitut de Proareation),

Toulouse (Univet'to!t.j N)lt,S.ablt1flr). Bruxell.. (Universit~ L.imo),

lAusanne (Ecole PolytecM!que "F~le), Hontpellier, Nice, Neucha~el,

etc. Some important Univet"~~f«' (Grenoble~,~nr.s) do not use it
because they have made ~,~ve8tments in either Algol Wor Algol 68,
which are IlUch better tool. ,.1~ Fortran and therefore stronger
Ob6t4cl.. to the! shitt to ~1. I~18llllI'\t.tion& of PdlCrIl hdvt' b..m

IMJe in Grenoble! on the IBM,~, Paris on th~ CII Iris 80 .00 10010

Neuchltel on the 11111,130.,. isbeing made in Nice on the cn'

Tr.1OMI,
""'"'

g"t.nll to11ow' "implMM"tl!ttQn" f'41't of th!'
pre.ent l.tter. A two-tSa~:{

, about 1'4\'1~'eltook pleco in Nic," I:In"
"HfI 1IItI, lOIh',' I!fft'!lfJI'" ,"""",."... III!liilMlllilh'i 'iwHII\IIf'lOilIi!~j!JJllfjlib'1,

,IL\U~ltlr:Er\~~
~~. .

.

~n~ f~~1 ~I,Jn~ ~\~rH~ m\n~ ljIT\'~
wHic:~ ~ ~'lInt~1

.' ,. t t~ ~ lJH.i."Qh the Un
ot Paled in tftlJC'hin&. 1.1:. ~~t.ti(ln end it" CMn~p.1Ior IIxt..nl!lions.
J; ['WII \0 ~rllf\\ilil .. dIllUtl',~!'I111 Kly 01' 11\.1111''/7,

About till) M~~ bit f(1_~ CtOhi'lp, I. 1 Il1lt,k it ~ltcJ lJ.. e
very useful lolicy 1'0 r'8qU8fIt;~~,p80plf!.ftrdin8 Pa.cd prosrams to

wI'!t!! t~m In th!1 pUblil':Ation ~.. and not in any po!rt Lculdr' twrd-

w.al'e Ct' i"'rl"mcmtilf ion t,,'~.I\y "publicdt ion langu.:lgf'!". T Inf'.;tnth.,.
f..fnl u~...j in bolh Wirth'8 boQkll,4l1(\in the PucAl reports from Zurich:

ff:'"., use of l<:'Mel'-cas" t~~t~"lJnclet'l~ne't keywcX'ds, use of ev.~ry

,iml'le alld aese.hetic availabl~,~tel'S. :ouch as { afld) for conment5,
~, ::.. ~ and so on. B-1"~reOr impleme~tatiofl la"8ui'lge". I ::!ean the

form used in Jemen & \yirth's bOck (be<Jause of limitatie'ns on 1he

character set) and 011every impl..ntarion : gene-Hilly only lIpr'>l'-C<1~"

letters, (

"
and.) for conments, <. ,>= ," and so on, I think the

publication language is th,' only tnlly J'eadable and aesthetic form, and

that every implementatior, should be free to give its own interpretation

of the characters which aC'e not avai lable on its part icular hardware,

provided it confQ1"IT,s to the general rules stated by Wir~h himself. In
fact, any implementation language which can be translated inro aoother

one by means of a one-~>CIg'" Pascal program should be acceptable, and this

includes national varian's for keY-lIoOrds. In Cichelli '5 paper, examples

ir, the lext generally confonn to the publication language, corrrnents

excepted. but figure 1 does not Imderlinell Jo:"YIo.\?rd~and uses a Qhar«cter

'fit not p8rticulary readable, and th~ caJq)lete program seAms to me II good
('J<dJ11I>le of what ::;liould be never done : only uppP.r-case letter'S, no

undftrlined KeyIIoOrdS, fUf' strings, 1* .JOO *1 for comnents as well AI ...

and
'

, and so on. I ~JIOWwen that it is very difficult to have any

secretary to typecorrect progr\3l!1 texts, and that is probably the reason

why Jensen & Wirth'"" book was typed by a c"'alqJUter, but it can be done

and I think it is ;«>rth the traJbl... Of course. these remarks are not

criticism>; about Cich,>j Li 's paper, which I find very interesting and

u..tul.
About the paper by T:inDthy M. Bonham :. I agree about point 1.

Ahou'; point 2. I IlUSt recognize that to crhize Habermann about the use

lIf "..." lnatNd fJt ".." wa~ a ~Hy 1X'1lit 1ItttJ{J1't!bablya !!t'J t1d!lffl tJt the

t'VPf.set.t"!l'. t.tlf 1 think ,,190 tl1l'l' f'I''OOf~~dif1!! eKistR for N'fIDVinM!luch
fll'r(W~.

"""
1iI","~JQ~ "..." Ij:,i..,r WOIjj

'1 ~HII' I" ,,'" "'II~ ill 1>\.11110'IOPqllnlilPIii,

~Ht~ iI ~Uig ~ th~ c,L(y Wi'ee-~~lJ~tm J~'\!hJL.~ ;;, U;~ l~:~i~:

I have. IIDnI Impol't.lnt Crl deism about thfo CDC6000 l}'JInpiler, which

1'OI1JI,1r1.f'!I
"""

1,141
"I"

liS equlvl\lent. tor efll1lll h!,Hol'lnlll .,,111OPIICUf'II

t'MMn. ""1
III 1!t"lJtbly tllf' ItWlJI1nb!l1l1t\lu hj /I "~I'Y nl,ltl,]" 111"1tllltUt'flll

II)(ten11l0l10f' the ~ statement, vb. the use of a !luh'\!Ing~ as e CI..

llbll, by limilary with thf! notllt iOIl tor rt\llf8,

About. point 3, I think that thiG long discussion should not

be lIec.,,1IAI'Y if the distinction b<otw,wn publica lion /llId impl,"""nt/ltion

language was clearly done: if you hav~ the left ar'l'OW dr1d lik(' it,

lIse .it; hut it is nuch more uncormDn than you think, and there are nuch

rrorc Algor user'S than APL U5('r6 on the Fdstern side of the Atlantic.

About point 4, I agree. more eSpl,cially as the French version

of PaEcal keywords uses 1",,, and haut (up and down) as tmnslations for

.!.2 ilr1<1~. Awu\ point r" T di,Mgf'l't'" 1~i\IIt." three rliff"f'l'tnt svnHIX"S

:z
o
<
I'T'I
::II.I'T'I
::ID
..

."
>
G'>
I'T'I
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tOt' OQnmJlltw",,6111 r"',:jJ l,y 1(1) Uh. M it ii, th.. cW"r'8nt Iyntu hat

IrQI'I l\,jI/4ntAi"'R rtl4/1 i:lili~"nt~'.II' OneilIIPrt, howell/or,r th!nk ~t

<'VCI'Y1,11'11.111.11 \lxi.,I! ,~I,)!,I/~I1
IJ

'O!1 W\lkl1l1'W t..,
'!'''1lls \,!t~ci h1N 1'

1

111,

"vtl' /'II! i ,i)", [. ,I, ,I (;'ilrylill o/i >I,i, I, I"., I" i.I""
,jj",j IIII!) f ~

".;11I<I..t1,I ,jllf/ (It "111'4I~j..tf\liiill J Jiy ti"tJlI..,11 I,v" 111II'''IJIiW't\l1t.!ltl
pl'QjJr'iI/II ..OOlll.t Pa ""p"pt,ill:ll" (11I.I11not tCII' l~bnC!iltjonl),

f'tist:!a.lbilJ11oil~ I my tNft!iliitiOFI in rl~t1i!h ef Wil'fh'!i
first book (Systematic programnina) is at last~n hands of the

publisher (Masson). I expect the book to be reall8ed durina 1977.

Implementation notes : Although CII 10070 is a nickname

for Xerox SigJ1147, the cn Iris 80 is another machine, rrore precisely

an extension of the first one. Itreover, the cn operating system is

different fran Xerox and transporting a Pascal compiler fran a Xerox

Sigma 7 to a CII Iris 80 probably would not be a trivial job.

A Pascal compiler for both cn II1IIchineshas been written by Masl",.

'Thibault and Mancel of IRIA (Relearch institute in Inforllllltics and

Automatics, a french governnent agency), by bootstrapping the first

COC6000 Pascal compiler. It has now been upgraded to accept Standard

Pascal and to allow separate caI1pi1.ation, and it is officially diltri-

bllted by IRIA, A C.II which le11118unique. Its ioverall performance IHIIII

to be quite 8000, and it bUIld in French Univerliti.. ""ich have one
, of these II¥Ichinel.

The r.n Iris pR ~~ <1PtW tP.f
qy r1j

ff
prepl \1¥\(:hi~'

1

H1n
II", I I! Ii I., ',(1 jg litblj(' ~ ply cJ, plpl, 11m.fH~ DH

IOi!iilJI~tl /Ilk! WI"lillY" !it~liI'HtiUbl. lltHJ!:!!' wiIii'Ii H'V111MI.t! !~i_tI.
H4'~.~, PII,o.~-P ~'ent~y workI inrerpret.til/e!v, ~t it i. ~~Dl.
tf1P jHHj!I'!>IIJI!i]iif'~I!f1 rJlilfi SfI@ lJiIiII, illlf188f1~i!fjlJi\rnly It 8i1RfliH.. Ulltl
as a tool for bootstrapping a true canpiler. 1 plan to write. brief
papcor for d.-scribing 'ttw. Ixx1tAt'Np me'thod which will be used. and ""ioh
SeeJ16 to be a unique one. Maybe it could be do~ in time to be/included

in newsletter number 6.

A Pascal compiler- for the IIJ1 360, which was probably the

first one, has been done in one of the Universities of Grenoble.
Unfortunately, the people who made it had no time nor support for

distributing it, although it ~ to have impressive performances in

execution time (but less good in storage needed for compilation).

People to contact are I1eSsrtl. Henneron and Tassart CInfonnatique &

MathEimatiques Appl1qu&s, B.P. 53, 38041 Grenoble-Cedex, France).

Implementations for Pascal-P, Pascal-S and finally full

"'110.1 hav. bien done tor the IBM1130 and IN in us. .t the
UnillOrlltyot ~~t.~ JPt~ d. ~~bcm~~4llfllr\~,e2~1 t.11-2QOq

*tlf'I~Uh ttnif.l2m)! '

A ~~~t' AM "tjJ,",,~ "8I!fUtf' lItf! fhl H!in;II~t. A,'
ami Ii hat bien dono boJ~ f)e.11.mS£nt,who08,. live )IOU.n
dliiilNbla !!\fOflMti6fl.Ntywilj, it Ii... t6 bi i v.toy gdCId~ll!l1i!ftta.
tion, especially in the dCllltin of catptibility and confonnity with

the Itandard. . .

I hope that IIaII8 of the.. informations will be of interest
to you, and that IIri poOr English win' not be . hindrancf', If you

l1181'14gedto read this long letter irl"lts entirety, thank you for your

long-Suffering. I look forward to any news.

Sincerely yours,
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UNIVAC
INDIANA UNIVERSITY

116.."". Com,..,u.,C_
W~.~~~n'ter
.LOOM_MGTON, INDIAN. ..,....

U~\IAC NAIC, It, O. lOX :l5H
6T. PM&.. M!NNE80TA

II'"Tn. ,'f4ONt 1U1;?t I"W",

S8Pt..ber 17, 1976 TaL '11--11'''''.''
September 22, 1976Andy Mickol

Uni~er&ity Computer Center
Univer8ity of Minnesota

227 Jxper imenta 1 Enqin..ring
Minneapoli., Minne.ota 55455

\

.-U41Dg
PASCAL User'. GrouP\
c/o Andy Hickel

Univ.rsity Computer Center

227 Exp. EnlP"
Un1v.rsi~ ot Hinn..ota
Minneapoli., Minn..ota 5S~55

D.ar Andy:

Since your visi't 'to Indiana Univ.rsi'ty las't Spring and
with some prodding from Al Towell, I've become "hooked" on
PASCALI With my adminis'tra'tive r.sponsibilities in 'the center
I hay. not b.en able 'to spend the time on the language that I
would lik. <i I'm not an "exp.rt" y.t); neverthel..., it

is cl.ar to m. that the language tar .xceeds (elegance, read-
ability, tlexibility, e'tc.) anything .lse 'that is gen.rally
availabl.. I 811\gratified to ... the formation of PUG (enclo.ed
.is a 00 ch.cIc for memb.rship); if ever users (without manu-
f.cturers' interferance) have had an opportunity to do a .r.at
..rvic. to tha computin, community, thi. i. it...we mu.t not l.t
the language get away from us by allowing local .xtendon. to
creep into widespread existence without a proper review proced-
ure (Eg. a PUG Standards Committee.. .we have a "~ewel" here that
needs protection). I also support 8ellmut Golde s belief that
the widespread acceptance of PASCAL is dependen't on 'the ability
to mix Fortran and PASCAL main- and sub-progreJll8; For'tran (an

hi.torical accident) can only b. corrected if programm.rs are
able to "grow" to PASCAL gradually.

As my .xperti.. in the language develups I hop. to con-
tribute to PUG'. primary rol to maintain the int..rity and
promote the acc.ptance of PASCAL.

::~~y~
. W. Young

Director

D.ar AMy, -,f ,,~;H"f~ >;.".
.>" "'f'A,i/"'.ij:f-f,\~, t!" i",.'

'~iLr..pon.e to John E1s~..'b1:tCll. 'In
Defen.. of Formatted Input~',.1 WINl4 U.k..'to _k. ~h.
following remarks: '

1. Forma t'.:.ed I/O statements;are usually wrapped
up in a package of confa.in9mota~ions which
detract from the readabiJitY of . p~ogram.

C!" .

2. It is not clear that a ~8Y8temroutinewhich
does ord (ch) - ord (

"') woul4 be any'better
than the user'..own~1.~"~;-a44ition,
it is unlikely to 1f,.IJ_,~kin a fl.xible manner
to exceptional nUMlar.-<n~g. be)'On4 machin.
preci8ion) . ri~;_,;
Formatted I/O still doe..;~ 801v1lt1:he
general problem of numb'iP"~cf.tt'iW 'and string
to numberconversions.:'i:IV ",;

"i'.

The University of Illinois PASCAL compil.r has
a rather elegant solution to ~h1. topic. This
implementation of PASCAL allowe the user ~o 'read'
or 'write' numbers or strings to an4 from arrays
.s well as files.

~incarely yours.

Robert E. Novak

SWY/pce

P.S. I know of at least two PASCAL users; hence,

"PASCAL User's Groun" .hould become "PASCAL

Users' Groupl"
.
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DlpAlITMlNT
0' COM'IITIR lellNeI

THE UNIVERSITY

MANCHE'TER

MIl 8I'L

29th S.ptIMb.r 1916

.,. Andy Jllok.!
Unlv.r.lty Comput.r C.nt.r
227 Experi..ntal Engine.rlng Building

~t

nn.apOlh I

nnu~~.11~4~5
Hnts/lta !;!w!j!J

I !'I./I.

Dear Andy,

Tbenk. lor tb. l.tt.r and d.tall.d inlo,..tlon that you ..nt. In an
attempt to get thi. to you by l.t October I hl.e only included the
toUowing:

1. Docu..ntation relating to P'lCal It UMRCC

2. Detail. at our coe 7600 i_pl...ntltlon
3, A .hort not. on our .xp.rl.no.. .Itb Pa.oal und.r NOS

on the cyaD 72
4. A oopy 01 th. updat'l to the o..,ll.r ..ntloned In It.. 3.

'a.1 Ir.a Lo Ula, dlltrlbuL. or 4..t'oy: Iny 01 th... 8Qd.
I, D"III. ot I pOI.lb11bve la '_I .vrioh 00.,11." LlOk of ,1..

p,.vlnt. .. rl~M Ilndlnl th. ..u.t, II I will onl, I.a. 'IV 'h.
Ivld.no. 'hI. "M',

P.5. This will be late - I've been ill.

LEHIGH UNIV.".ITY
aITNLIHI",."'_WAIIIA ,....

DC".ltTMINT Of' NATHIMATIC8
CHIt.8TM"8.8AUCON MALL .14 October 9, 1976 -

Ik'. 1~Ad7 JU.olctl
'AlGAL Vlln Group
UOOI 127 Ixp. lnar.
Un1vlre1ty ot Minn..ota
Minn.apoU., MN 55455
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University of Illinois at Urbana-Champaign

.'.P'

,."t:

""w>, IUcui,
.,."Va1.".nity..f 1U.uu.0ta
'it 1Ju1vor81ty Coapute.r Cent.r
~227 hp.rilMliw !aa1D..r1D&Blda.
l1~polu._. 55455

~ADdYI" "m
:~ Uft ... ,lvll"" 8ft 'AlIW.. NtH II If ".IUII. .. a". 11111
t.","'l_"'" 'he "'h', DIG-10..1I1.oa.". rift" .. , 1.' h..u,
~.. ~"t I~'",H'~"~ ,lit~m~'.", 'f'~ "" ~..~W. U, ,..
~,_llk! II' au 01 un u IlUIIItU,I...~.ItIUIUI II la~tUIUIU
)8 lbe""Uer aMIh. ., I."" nUt~ii&I' ".811I..,U.,

;" &he'11I11.1,.f 811e0.4. (11i40 fl.. oa. HI ... ,.rlllilf ,.. . .,
1}1aDlrat Itcuk 011proC"III. 11.111ra.. to III 8018 .."licabla to tll8 older

,rASCAL coapLlor. rlth.r tbaa pum. th8 DIM..
'1" IIOVl18ia,). lIowov.r tile

;MiD th1l1a I hove to II&Y18 that I _ _111. to report oa the 1&88&1of PASCAL.

rar a. I know thoro 18a't &DY._opt a fn coaputar op.rator. who uo. it
. to 40 boa8work that ... .uppo.od to b. dOIMoa the CGllput8l' ac1.8IIC' D.part-
. _t;'. PDl'-U PASCALey.t.. I thoqht 101III18bt fiad .,. _1,..11 of th1l

.1t\Ut1oa uoful.

. "''Oitthr 11. 1976
""',

Ollr 1111it ..li1l11 I 1I.lIrcll IIP U... MulilIi Iur I..put.. plI.r181ft.

<}~"p.ou11aw"ia Oft..., 01'.no.., ... ,~ 'UI'U
0"""'."

lIa Vl'f1l8"
'ul 'Of U. rille., .U, ". In .hlD d.&.. IIIIUlua1it,uI/'UI,UI .p.raUoD"

. 8OlItrolH"1 I robot, or dob. liD IIC'OO work. 'MeAL IIA 118"11 III blu.d

,'lIf 118~IIHiIIl tll. I.HUH.. ill 11IM..
' 'iIiI ."*11I HI''''. WI.t

~1~~~t!~~!~~~l!~,l~ii[ifil~ilufii[~('il'iitJi~[ ~t[iI~i liU~[ii~~~J
!WI. 0' 1/0.

Andy Hickel -2- October 11. 1976

Secoad. va do . con.iderable .mount of work in .rtificial intelliaence. PASCAL

c.rta1aly ha. the .bility to build complex data .tructurea. but the.e .bilitiea

.r. rather low-l8Val compar.d to LISP. Or even SAIL. To do what w. do with

LISP in PASCAL. on. would .pparantly have to write. ory-man.aam.nt .y.t_.

either a.rbaso-coll.ct1ag or reference count1as. .nd than build up . collection

of basic procedurea to manipulate the structure.. I.e.. one would nearly bave

to r8W1'1t.LISP 1a PASCAL. Mol'..bout thb balOw. undsr ruatime m8ll0ry

manaaem...t.

JlIIAU" V. 119. 189d "fE 9t wllilf IIItMllf"IIIIAH'" "IIf'~1IIII IIlIcH"I!," Tilt.
includ.. WlieLIII .y.t.. prolr... .uch a. . ..£1 .y.tom, variou. proara.. fOf
.~'JlI,o~.tll

""'
Ullll IlIiHII~'V.~IIIHI...fllll .lIeI JI'fill4l'~'U, ftit aHIIIvlHII' 14,IIIt~.

~~m~ttm~mnu! ~mm: :t:': ~!I df t~:U ~t:~:l~~: :~'j::t:~ ::~ ::; ~~t~

..D1 oblourl...ttar oa1i. andto tr.u.for8 dltlbetv..a. tha fora uaad in

IOnito, 0011. Ind uI.bl. oatern.l fOri', PAICAL provIde. uo fa~111tI.. for
do1q IIOdtor oall. (liao. th... .re by d.finiCion ..ohln. -d.p.nd.nt). 1101'

do.. it .upply tho l.rle library of conver.1on procedure. that SAIL, for

example. do.. (SIXBIT to ASCII. etc.).

Mol" aan.rally. tho lack of strinl proc..ains facilities make. many t..ka

rather 1acoaveaiant. Thi. r..lly f.ll. into the cateaory .. my cOllplaint

that PASCAI, 11 !lOt LISP. lince we .re .a&1a talk1al about a lack of run-time

.amory. aalllS888IIt. Strina procs..ins appeere to require thi. as much .. li.t

,roo...i... 11 run-ti.. ..lOry a. t ...n th. .hillty to do NKW

repllc.d1" without 8V.aClI8l1y rUM1a, out 0' .pace. Thil to nqu1n

I.rb... ooll..CSo". ref.renc. count., or .uoh .ch8m', a. w.ll .. an
ability.. I.t ..,. ..ldty ltomch. .p.f.tiB. ., when It i. oe.d.d. 1
U.U.. th.t thh 11 . IitlllttIJ'Il'ui.1 :1811111U ""BCAt h intllnd.d .old, II

~~ f'Pt!'ffl~~f~

r
t~~ f~~lt"'II'" .

tF '"1111+4 ""~
,,~pm II ~IIHf-fn lI!"I1!AW!llIlIlIlIlIll!\.I\~

:t~~~~: :l~~~ 1\1~ 1; ~~~ ~6t:;~ l~~~ ~~ l:m:m~; ~m ~~;:~l~ J~~~~;:t~: ::~:-
I.lf. lut 1 blli.v. it il UnrtAlonAbl.t. ..p.ot Ippli..clon. pro.rlmM.r. to
ina111d.I ,llbl" aall.otor .nd/or aemory .1110ILor in .v.ry ~rolra.. I find
it hard to b.li.v. thlt .ny .eriou. u.. c.n b. ..d. of NEWwithouc.0.. ...ory ."
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Andy Ki~ kel Oetober 11, 1976

8III&,..8nt. Ind..d th. DIC-IO PAlCALllOIIpUn II'" IIItllll:l.OIY to PAICALto

t::tUr :~t.bt f:n: wmn t.~:mj:: J~'ltblJ t.mttn mb211 ~nUmDft
'~'lil~ ~. ...H.hl, IIHI~1I1t.1I.~,i!iHIJiU, "~II""~. .11.11t1llll18111....
R.II

'"
..dp ~"'''J ItWR 8IM'_' w\l1.lIlI. ".. '11III .0.

Al.", iii liU_t 1:11M¥' 1I.1IIt It f.dHtU. dlicocHq .l\YtMq otb.r

thaD Dua.dul iDput it_. I..t ~,tO '"1t. . ,ro~.. that lIOuU rMCIa
,ro,r_ ... bOIl tha t.r.:l.nal aad tb_"rllli it. 1 kD8It tbat 1 would baya CO

do the r-.tq by a 0.11 to .n' bl~~. .lIbrollclo.. lilt wIwIavr1tiDa
tile 111.- 10111II'1'b..- to look11lft~~.th8 'JDtax 8D8ly..r fo~a"
8111 c:oap11er, I IIVI II' aacI 1118dSAIt: 111facc, thi. VII w.yl..t .tC8llpt

co 11I8 rAICAL. (':1.18_' OD the DIe-lO ua DOt tr:l.viall A full-b1_ OD'
a:l.&ht b. DSI:IIPGM.DB[5,731.WL.SIIC].,,~t '117 put UD be 1.lt out. aacI

,.ts . d.f.ult ...1_. Also. the br.c:kate4 :l.t. \:III_ f1rst).

I th1Dk en 1'..1 18su. 18 what k1Dds ot,lP~ PASCAL18 iDtlllUd to .U8ck.

It 18 mn::_ull1. to uplet.y "~~"laJIauaB' to haVl the ~r

ea,.111111:1.s of LISP. That ODe eould ~tI . LISP lot.rpr.tIJ; 1D PASCAL18

,o..:l.ll1y aU that should b. ..ked. n.; ~:I.11tyto haDdle _y I/O aacI

"lI)'st. baeb" s._ _1" ser10\11,~.If .. liveup OD that it ;CO

:ua1t PASCALCOc:oapller vr1tiDa .Dd . replac:8Ut for POIlTRAH. (IU a!lQrt-

1:CIIIi.q... . rep1ae_tforCOBOL bay. be8DDOtedelsewh.r..) n. but
laqlll" for .ueh thiDas OD Ch. DEC-10 18 SAIt. . StlDlord 11D1ver8:l.ty
u:taacled ALGOL. It ukes DOpret_. at ~1Dd.p8Dd_. ThaI" 18 a

.",tax '.1' doiDI IIOnitor ealls d1reot1,.. AI1¥:f'1./0 _d. .v.ilaIl1. iD tha
. Maicor _,. 11. u:p11o:1.tly ,p8dl:l.ad (aM 18 baDdlad 8utOlllt:l.eally, .0 that

buff.red .Dd _buff.red '1./0 caD b. doDl v:l.th the ._ h1aher-l.vel l8Daua8.
_truet..). ... b library 01 .peeial puzpos. proeedur.. 18 provided.

1DcludlRc CCll1Y.rs1onprocedur.. thet allow _ to _kI S.OI' of diU 10

ll1DD7IIOD1tor foraet8. If all .11. fe111. ODe..y in..rt seet100l of

..s.bly 1all&lII,' in the a1dd1e of . WL pro~... Aceumulators .re freed

for your V,,, .Dd constructs ere defined to 1.t you refer to the addrss., of

II'r.y el_eot8. record e1emeDts. .tc. in hiper-11V.l tenal. WL allO ha.

several date types that depend upon ruDt18e 8880ry-management: e.g., strin,..

lists. .nd record.. (I believe the.e three el.s.ea are aeparately garblae

eollectad.)

Andy Micit81 Octob.r '11, 1976

IAtL ~,!l8,U1~I,QQt "', ,~~,'"'f""'"~"', ","~~~~M ~"'~
ft~ .1~~lff»l.i»'I.,~JIIJIII
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X.roa Corporat1oa
Palo AIIO R h Ccn\ct)))) CoyolC Hin Rood
...10 AIID. CllifOtnil 94)04
(415' 494-4000

Mr. Andrew B. Mk:kel
EdIIDf. PaKal Newtlctt8r

pllter Center
"henley or MillMlOC8 .

Minneapolis, Minn. 55455

Dear Andy,

OkL 15. 1976

:'-!

Upon r..dinl JII. Ian i..". of JII, "llleal Ntlllll,,,,, I wu IIIrprlHd to find dlat YOIldo

!Iii ~1.Unllli~h "'Iwltn "'~Ii" 1'111'1 and "III" 18 the r~II", II&ronltr dllliffl willi
your ,Umlnillon of Ihll dllllntlen, Ind fur th., 101M of tilt WIlli" of thl "IIbUlhlld

1,"'fI! IIII~ 'NIII ~IIYf HI' hit Iflfl'~'~1 .

W!!%!~~~li~~nl1~1'~~i; It~rIW1Y m1m~~lf~~~itl'~t~.~
,~,

, .

j.

You,. ,'n..rely,

"rof. N. Wlr,1I

C. S wesT TEXAS STATE UNIVERSITYI SCHOOl OF 8USINESSCANYON, TEXAS 79016

OEPARTMENT OF COMPUTERINFORMATIONSYSTEMS

October 21, 1976

Mr. Andy Mi che l'
227 Experimental Eng. Bldg.
University of Minnesota
Minneapolis, MN 55455

Andy:

I havejust recently finished reading fromcover to cover the
Pascal Newsletter Number5. Youguys deserve a big commenda-
tion fromall advocates of progress 1n pr'ogral\llling languages
especially advocates of PASCALand its future development.
With lueh a common forum IS the Newsletter, perhaps we can
tnt"'ld in lueh . w'1 Ii t.0 i!IIeIlUI"!jf!H nO\ forei!, II "~lIIII.
darb" ..rill of 1mprClvemenhto PA!;tflL.---

Tn PO

!

pf

m I

.~~.r. II hm ...r!:h.~
"

I

.r.1
*1"'"

tUt In-

:am 1~
.

; .
u

lJ~r; =U! ~~t1~n!lat ~~illll~nUtl~~. ~f',~hl~~\:
H~n.." c ~Hl PAScAl.tould youpi.ase arve n~ nforma-
t10n tortc.rnfnl the avail.b111ty uf co"turrent PASCAL for the
DICS18tem. 10, 1hltappe.r. to meto b. . d..ir.bl. w,y to
go with thl operating 'Ylt~m' cour...

Ke'r up thl lood wurk. I will lupport you in Iptrtt .nd con-
tinue to I.nel 1n I11YnIC1li8tary~upport for th, Newsletter.

p.:k
H. P. "Duke" Ha1duk

"1:J
..
en
""



The University of Tasmania

. , fILIA8IQUOTI:

PoIw Add,...: Bo. 252<:. 0.'.0., HobIn. T_I8. Auatr.li. 7001

T.I.phono: 230581. CobIII'Tllllnl' Tot..: 118150 UNTAS

INFORMATION SCIENCE DEPARTMENT.

,.....
. _ 011OAU....

22nd October, 1976.--

PattalUser's Group,

C/- Andy Mickel,
Unlv.rslty Comput.r C.nt.r. 227 Exp. Engr.
Unlv,rsley 0' "Inn..ota,
MINN.AtOLI,. "H. 55~55

. Judy Mullin., 0' the Unlv.r.lty 0' louehampton ICl 2'00 proJ.,e, h.,
I ~"'v' b.." I.ndln, you 10_1.1 or the .o',.,~ond'n" WI.r. ,In.r.Cln, b.tWl.n
T'lNnl. .nd South8fllptonon the cOIIIIIIOnprob'... 0' ImplementingPASCAL on h1lhly
structured computers (86700 and ICL2900)In.t..d of the moreusual monolithic.
Meehln... I enclos. therefor. my reply to the '.-, letter sh. s.nt you, Incasa,
you WIne co Includ. It In the H.ws,.tter. Ie cont"ns. I think, discussions

0' ..v,r,1 Important Is.u...

Some tlm. lat.r I must writ. , vl.w for the Newsl.tter specifically
on PASCAL development, for It Is clearly goIng off the ralls (clear to me anyway).
A I,..t pity, and something should be done to remedy the r.sldual problems In
de"nltlon and to encourage greater Interchange of programs and program portabIlity.
I shudd.r at a II those PDPII and IBM370 Impl_ntulons~

, .nclose .Iso . rele.se on the st.tus of the 86700 PASCAL
ea.pl'.r, whlc~ I ask you to print. It should clarify the sltu.tlon for any
Int.r.st.d 867~0 users on a machine which Is noted for the rarity of any new
cOllpllers.

Yours sincerely,

Ene Is .
A.H.J. SALE,

Professor of Information Science.

~:'m'"
~(;t

. .

Departm~mtof Mothematits 4M1
070a 118122 rxt 2387The Unlve,oIIty, Southompton, SOt 5NH.

The University of Southampton
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VI have W' ti 01r: ,~ ~II,'r.vioU81Y. aftd i. theUpt .l""'14~ ~1"1_,...~. /".,. ,e! ,.."
What' v. beli lor "te.r or for vor.., i" It.ndard 'a.eal. .. laid dowu
1ii""J8"..n aDd Wirth. Th. 1900 cOIlpUer vttich VI ar. bootstrappi"l ia a full
i8pl_UI;toa;_

.

. _
..

t~
.

', 1I4Ud with 011I eatepdonl the P&lcal 1 1/0 fwd",s.
.re kept (e. Se\.'-~) .vttU. DOt (eh-ao") ~ re.ct (ch) .tc). Couid,una
th. the Z~~\.. ..~*' lot into when A8ann tdect to rationlb. th'

ireacU...proced_ for int'IU'. VI con.id.rttail a vi.. choiee. However, J .
Wellb 11 propolina to .upport rudin. wdtab ill tand.. with tbe otber ..t, to

portability probl !o be reali.tic on. mu.t acc.pt that th.re i. DO
.uch thing &I a fully portable progr_, but if the cbeng.. are few aDd well
uDd.ruood tho_ iDt.1Upltt progra_r will have a ._11. alb.it irritadna,
t..k to bdnl' an aUen proar_ up on allOth.r _cbine. The .yntactic chena" in
your i1lphllllntation are aood on.. except for the 2: corilent vttich rUlind. ..
too _ch of alllllbler, aDd the ELSBCal' laltal (80r. of thet allOn). But if you
allow all these goodi.. .net .tuct.nt. .et to know of the., it mer.ly wicten. the

. coamanication a'p both 1»et'V8811the .tuctot. a1lclthe exc.llent t.xt book. thet
.re beginning to appear ODP..cal, and the atucl8llu' programs and other _chine..
Burrough. in.talladOll' baYefor l18fty y.an fed tbe Algol 60 c~JQicadon gap.
.nd laily ignor.d it. coa.equeuccs. Cert.inly. B 5700Xalgol progr... are more
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r~a4l1bla andb~Lttrin ~~ny~e8pact.thaD'tb.t~'equivalont.on conventional
III/lchf.noa,t~t b.,o,.thd r id~nM baon topi_t""_orienca hu .hown that
people wilt stjc~ to a atendnrd unla.. it i.~tG intolerabla. Portran i.
just inside th~ tolerable, tASIC (&u definc4 at Dartmouth in 1971) is not.
lixtenslol\l! bo','med with the ruult that the Sundardiation Co_hue cannot
bope to pro,lutc a useful document now. P.~1/_.t have a aIOre prolllbing
future. '~}hr--:-

"...1
"

.~t.~~!"

'''''?What .hould be done then? Firstly, we beU~'t,.t'P8.cal is well within
{"" ,the tolenble. It is a 'p"ne language vbklr~tive. it ita lllain advantage - tight

"

and fllst i"plcu\f:ntation. It is vel1-defin~t:t"f'!811-.soe-ted and .upporud by
academic articles in readily availabla jou..-\l.,'It,.t..repreaenta a graat
bap forwnd in the use of dnta structure.'8IIcI1,,..addlli"elf-documentins
proera!lls. 1;,erefore ve shllll i1r.J'lement Pa"*l.. fa tbe&aport, and tlutt alone
i. pretty good. Secondly, there are holesthatcannotbe ignoredand two of
the mo.t pr ing aro file 1/0 anniasnostic aid.. We are taUng the line that
both of tl,c.o .hou1d encrooch as littleas po..ib10 em tb. rucal .ourca. What
.dditiol\al ~i'!ltax vill be neadod for fU.. 011 tbi! 2970 wiU only b. coasidored
in about Joouar)' and I .hAll keep you infofllM,' If you _U ..ad me full
details of )'our I/O inteTface, it will be aroutld at the vie.llDOment andwe can
eee if the 2970 version can be made te conform at all.

A. regor~. dingno.tics, we are lucky here. Gla.gow haY. i~le..nted a
diagl\ostic pack"~e for .YDbol table du~ps, profile. .nd tracingon tbe 1900
compiler and ~il] be putting it onto the 2900 .. .oon e. our compiler is ready.
(They arc r,ettinga 2980 eventually). The .y.t.. i. .imple and induces minimal
oyerl~ads at execution time. A few parasitic procedure. writa information to
disc and in lhe event of a failure,the po.tmortem proar" (writtan in Pa.ca1)
comci in to di.hecttnucorpseand produce it',report. 411 v.ry clinical: 1
enclose a copyof Glasgow's doculttntation., ,II!> conjUftCl:ioa with David Watt and
Bill findlay we are going to ~hange the user interface frOIDtha horrible
prasmets to ~or~ recognisnble directives (propo.a1s attached). Global options
will comebeforethe first Pa.cal statemant (be it CONST,PROGRAMOR PROCEDURE)
1,1-

OPTIO~ LIlT. FALIEI

RETROTRACE . SOO;

with .uitab1e defaults, local options COIII8in a. coaaent. '

(*$ LJSTOFF, TRACEOFF*)

1 hope you <lon't ",ind i.f I send a c0l':' of this leat t~r to An<ly Mickel for the
P.U.G. nlmBletlor a8 I .ho1d b~cl" m~lIl\inr, to wdte to hint on the s4llle tllvic.
On the phone ahout distributinl( newsl"ttt!rs,he reitcr3ted his concern about
the health of i'uscd and the extent to >lhich it is div",l'sifying. No one is
quite sure wh:>t to do, except worry, but I agree that a committee i. not the
answer.

1 haven't broached the secvnd question (i.e. How?) but that will have to
wait for anolher letter. Befol'e I close, two quick comments.

EI,SI:: cose laPel: I had the opportunity to discuss this wi th Wirth and his
obJection i. a very valid one i.e. the progr",""",r will put the ELSE there to
catch val~e. which he expects, but wants to treat in such-and-such a way. What

will h4ppen is that it will also clltch thllse inevitable values that "can't
p088ibly occur" nnd the Pl,Ogram ",ill produce wrong results, when it should have
halted ill error.

SY!\'TACTlC SIJC:\It: Your Iyntactic options (TO instead of,., OF instead of:)
~0n;-a1mOat-rustifinblc if you provide a mocro processer, written in Stnndard
Pascal which 'li11 convert any 116700 program to tho Standard. This wil1 put
some reinon the extentof the changes, and can be given to any serious
progrll~r ",holeaves the B6700.

Yours sincerely,

~/( (;Y.-
./' ,/

Judy Mullins.

Profe.sor A.H.J. Sale,
Information Science Department,
Univer.ity of Tasmania,
lox 2S2e, c,r,o.,
Hobert.
TAS}WlIA,
Au.tnlia 7001.

cc. Andy Mickel

Enc, diacno.tic Iysee. document
OPTION.yncAx,ropo'll,
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08.r KI.. Kullin..

Think you 'or your Ilttlr, Lit ~I try to Inlwer your ,ptcl'lc . ',.InUI .Gmt0' whichI "1''' wIth. Ind
' 0'

whichhorrify lINt. I hlY. dreft'"
",t 0' thl. litter II I per.on-pl"on cClllllWnlcatlon.Ind pert.. optn COllllltltt.'\

." ..,.en 0' thl PASCAL cllVllopment cycl." '.
. j;

-.'~:~:I MI..' ~k., I~.~J.~J ~.itAl ~l~ ~. j~~.t~J ~W, ~U~ H~~ ~W ~"i itluluil
...lw.I~" A' 4" ..vl"'Aft, A'.. ',~'wr.. "

~A§ftAb 8Hiftl R~. 'M
h.v, ..Ift

".ftll.,IIIII" (InlOllcroYlrtlllly In "'y oplftl.n). Ind
"

.1I.olue. .dh.renCi I. IItINnIIlcI
I 'I" 'e, Ihl 'W'Y'I,.1. I' 'hi ,.".Y "",Ig,, 'h.. p,gl,.mmMrtII. nt' 'n
..n'f.' ch'H,_ I.H,UI," whl,.. th.y ~.,..Iv. adV.ht'.., Ih ..v.~.1 .f A
dell,htful 'Ingu.go emb.dded In I 10ulYImpl8Mlntitlon, or with poor flclllt"'r
liliY not dllplac. I poor l.nguI" which hi' lvolv.d Into I good lupport .Itultlon.
PASCAL vs FORTRAN ror .II.mpl

' '

Frankly, I think that Insufficient thought his been given to ensuring a hellthy
future development of PASCAL, just as InsufficIent thought was given to the problems
of ItS porc.blll ty. Th. very Ipersenl" of the compilers Ire In 4Pncouregeillent to
diversity, with atl the ,"ects one Cln wltnesl In the POP-II Ind IBM370
Implementat tons, not the reverse. I hDve glv.n I lot of thought to the ecology 0'
l.n9',a<)"s, .and perhaps I can best give notice of a diatribe on suitable protection
of PASCAL's niche.

2

~.b.tWt.,..,
OUCh:.,1" you Ir. hon..t nout It.nardl you a/Iould ,..1118 thlt 'nvlntlng any new
ch.r.ceer ..e (Ivln If It

'"
AtCl1 o,,..tW64) II~. No-onl

ouuld. Iwropt would cone.pl..a, It. .v." !PAleIl ~.II on, COIIld

i't" ~hh" h you;.'t'''I,,,~, .f ...r!~"ltl"'H"'IIO~H4 '" ¥ "Nt

tl~I~It~1~t!~ 1!!~~~,ll'
I hOfll I:hl. wll I ...~ you not. It. .0 pI ',CI, Thl lit con.t,uctl you
quotll,'I!ou!d,.bl;...nlbl. gl"'"

.
any 111"1

- .
....

.
...t'!

.

H1...,.
. '.

...,..
.

l_ntetlOii": II\It If on. hi.
to be ewerl of 101II nructurl of the lan :~t.r lit, I ... no r..lon'
why you n..d to hev. I new one of your own,<.'ry

IF CHIN ("A" TO"Z". "0" TO"9", "a" TO"z") THEN

IF CH IN ["A" TO "I", "J" TO ''R''. "5.' TO "Z"], THEN
Frlnkly. IClnnot .Ith.r I" why you thInk III ASCII's low 6' control cod.. Ind
lower-C... II" .0 "nlmport.nt. P.rh.p. you '1" not thlnkln, 0' .n Int.r.ctIYI
Invlronmentl JUlt of I ""mb.r~c,unch ..t 0' ""'1 with b.tch?

Old you r..llz. too th.t I' PICS I. Iv,ll.bl. end thl d.f.ult. you wIll Inlvlt.bly
h.Y. prOlrt/lllllrt "I In, CM"Ind OROwrit In_ Pl"Olr"'~hlt~,. non-po,teill. for
qultl myUerlou. r...ont11!';1!l ".

.

16700 . 111IIIII1"'

v.t. It Is rllllln.teant"o' 1er I,nt Itt.1u{~I:' ,II .1I_ly Iln,ulge
f.ltur.. (nor YltFOATRAH) Ire bed. Although PASCAL'. commlnt f.cliity II .tr..tl
Ih.ld 0' Algol'.. c8A$IC'10' COJQL'I. It I,tlll hll. 'ew dehcn, .uch II I
propen.lty for IWillow'", tlXt wIthOut trlca. 'Thll II I minor .ddltlon (experienci
Ihow. thlt thl. .ort of COIIIIItnth. pr.ferred by prOllr_rs thin hev,lng to cloll
on. 0") to k..p 86700 compltlblilty, end to .ntici 86700 prOirammerl to tran"lr.
A f.w 10111.1 help now Ind then will do wond.rl.

.

I hi VI In mind too prl..raqulrementl for 'IIt.nllon.: In ext.nslon Ihould fill
Into one of two,clalle,~" I.t can be, r8tllOved by I .Impl. contellt-fre. program to
produci a standard-eomp.tlble v.rslon, or the facIlity provld.d Is quit. unav.llable
In the Itlndard. Thll filII Into the flr.t Clili.

ELSE In CASE

I have heard the Irgulllflnt yO\!Ittrlbute to Wirth before, but I cannot gIve It
much foree. In flct. PASCAL I.IVII und.flned the let Ion of I CASE wh.re the
'IIpr.'slon ey.lu.t.. to I v.lu. not match.d by , CliO Ilb.I. Con.lder the
Iitultion (1 n'ldy wrote "c...") where

(I) the value Is In-range of the type. but not represented. and
(Ii) the value Is out-of-range of the type.

.
It
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It is arguable that In the first case the effect should be "do-nOthing" on the
.n.logy of IF-THEW: or It should be a run-time error on special arguments. I
personally incline to the second (as Wirth). but the first Is far from Indefensible.
Only in the second case should a run-time error always be caused; .nd this may be
forrelsons qu i te Independent of the structure of the CASE. but s ImpI

y because of the
type Involved. Therc are I few nasty ,spots wIth semI-Infinite types (Integer)...

I 1'1IIII1" unr.pentlntl ELSE In CAli 1'1' fNtOH'whlc:h IIIlrro,. thl wlY prOtrllMllrtl
think Ind offers WlYS of .pxresslng thlngs'thet are unbearlbly cumbersOlfte wIthout
It (trV II ~I\$I tm t:hllr In II I'/llul .nllv..;t), 'thollllh I will cone that 1011II
,..P ~fear'mmlf' elft mIIW.I It. 'WI Ihll II IPUI ef elher rl'lwrll ef ~AICA~,'If
11111'II1'1.In the ,,,,.EATwherl the reltelon I. .lIpr d II .n

II ,... londltlon
IAU"9 lit .. lI'IiH~IHH~;t8i~IHIjII t1!lHIIH181'1, 11'I6I11f.IIH\I wI 1111'11HI Ihl 1I~lIh(l1!j1l

tns, Inf'"'f' '~'r' er~ 'r"~I~.

!!,!.~Jt~~:~n:~:J:~~,II~\~~I:~kV::Uk~~~\lf~~i:l~dl~n~~~'~~:~:~~~Idt :,b~~I\~~-

wopid "om you, You Wit hundr.ch0' CAlli, All 0' thlftllhouldb, proo' 1IIInu
'Iewa ,,,d b,d Input. Your .nd-uI.rl will cu,fe you (.nd not .~o~ u~~.) Iv,rv
tIme the c:ompll.r c:r..h.1 b.c:.uI. of .n out-o'.rln,. CASI. Ar. you then wIlling to
'orego ELSE In f.vour of I.borioul .nd .r'Ot-pFOnp Illtl of .Itern.tlv.s not
..pect.d7 Robultn.ss Is .s much. virtu. .s correct b.havlour with .xp.ct.d Input....

",,,.d-Iangu.g.

You put your finger on I severe and very Import.nt spot. See my longer comments.
Tha 86700 problems revolve around the COIIIPI.IC'Stl'\lcture of the code-file, .nd the<
~'alC .ct lone tlk.n byth. 81NOIR to r..r'l_filth. OIIter-bIoc:k ItlCk for OWN

'.,.u. ,nd the nt diet lonery 'or VALut~..tI. TI.thil up with 8tlCk
clU11up .ctlvltles, fll.s, .nd binding .xt'rMl~ecu (Including flies) by name
In~_t.rnal1y compll.d proc:edur.s, and cheCk.JIIf'par_t.r comp.tlbilityat blnd-
CIIt, ,"4 VQWmlVr..II., thet the c~"lCltV ,f. coli"I I' with .'NOINFO II ,n
.r~.p ., fflIln'ludl 'lfUlf thin In IMllYtlhl. "1.,

ffiM
~ukl I d'~'I~ ~o~~~..I.H~e"~ IJ.. o~ ~II.,. 'i~ ~~~H~.J~~.~l,. "l.ll~~JII~
between compllt-tltlll ICtlonl (.n INCLUOE) ,nd ,'liII*tltlll Ictlonl (,n I-h Ind k..p
ah. ,- for !2.tll Chilli' 0' the .ntlty InYOlvedi"~iflul,.ct In 'let th.t '11'1 might
hlva be.n bett.r out 0' the VARp.rt. .nd IntO'fntnvlronmtnt Ip.elflc.tlon, which
would hay. b..n !nOr. ICcurete. Who knowl; ,IC~.'&_ Ilte1

:,"ilj~!
<

DI,Gnostlel

!to r..1 c:omment; .11 s.e", good Ideu. though..., Burroughs ,xperl.nc. I..dl me
to suspect thlt I would spend more time fl,httbf the oper.tlng system thin anything
else. 'hive In mind Iiso Illowing I 'ecflJty;1'11O'thel Int ctl'" users C8n
browse through the saved stete making .~t:"1 ' . '"..,.I.bl..,. etc. Dumps of Iny

'tort .r. sled,thllMlers, where Icrewdrlvll'tC t.ndo.'

COI:Jpiler opt ions

Unless you are absolutely stuck on everydetail of the CDC PASCAL Implementation.
you wi II not implement compiler options in the same way. The mechanism for specifi-
cation is too terse, unimaginative. and not self-explanatory. Judging from previous
remarks emanating from Southampton. there is probably nO fear on that score!
May I suggest that the 86700 style is quite good, whether it begins with I $ on I
nowllno, or I, .nclol.d within a PASCAL comln.nt. Look It up In tho manu.h (Alvol
I'y), but br.r'lv on. c:.n SET, RESET or POP an option name. .ach beln, r"lrded .s
on a bIt-stack (48-blts deep). SET and RESET push the stack down and Insert the
now val~a, Somo option, ~lIn h~ve numeric vaf~P5, In which ~a5e S~T/R~S~T/PQr ~re
ntl~ feleveNt. 'n8 j

'ew 'f. '~ecl~1 (INelUtl~). UI!t"d~tIH~d tl~tltiHI .fl ,118
allowabl., at lowlnv tho user to let up ,ouret tellt which I~ perometerlubte .t
~1't1ii~II"c~IItU! II!~ n~"IItHt¥=t,;"'dl!' ~tl't~t"Hi. tl'tllhl I:IHI'H t:lH): II.. II.. 1I...t-l!jj~itlH. hi
'~lIrrlll .".

~

~m~
,~

~fIg' $h'
.
'~

.
'I1~ .

.

.

.

"t:I. ,

. " ,
1".

.

U

.. '.
I\~

.

I

.

III' H"I~
.

1/~1I.'.II"IIIIiIf.III"
'~f1If1r"

!

qr II~ lin In \~r~ p~IIP.~
I
Y r,,!' p"/q~/~17P~ fill"", 'I! rr9t ~"I

'"!compl er de u9!! H ) and probab y 101 66700/87700 minor JIII<'ICI1lCS.

I~.mplo' whlGh ml8~t b. '.".o~pl.n.tory (~nllk. Tt, 'I~.)I

lIT LIST,TA8LE,CODE,LINEIN~O,tXT" fCHECK
RESET L 1ST I NCL
POPLISTINCL user-option name. fr..ly chos.n
SET OHIT-EXTAACHECK
ERRORLIHIT-100, HEAP-2000

Th. 86700 n.tlv. Ityl. II

$SET LIST, TA8LE,CODE,LINEINFO

while a PASCAL Id.ptlon might be

(SIT LIST, TA8LE, COOl, LINEINFO)

.ill!
Whydo vyy not mlk. I 'If It Impl!llteHidti6H

6' Iltl whltH .t~t@~ thellt I. 8 ~8tk"d
!~~,Il', .nd 'her"or. p~lnted to by I dl

r
criPtbr1 SIMce there Ir. "~-~~iji~ (Ih. ~~.'@8A_~fM~~~t ,_

'WAR¥, V~N~"H ij.1 ~w., wllh II, ."~
op.fllIllI"'

"" "H ~
t

n ~. ~CI~''Iltllf P

I

In-
I 'n'

~pq". ~, ~y 11\1110-11:tlfl"'"~I'"
'MIl " .

I
f.~PH

I
"A'1i

~ ', c~n "'~ \'''P c,hUn lid IIY 1111111/,I',
1""

~ bl~, , ~I~,
c' I, bt1tUt IIOIY ,1/1 c.n b~ 11111rll'.n~fd, Dyuslng lb.

I"w5 blU (.)1bll.
of your word) Ii . blt-w h n-word IndeK, .nd th. r.mnant of the let-el.m.nt IS .
word-wlthln-.rrIY Ind.x. Thll Is how we Ih.11 Impl.ment .ny-,II' ..t" though w.
move from on..word I.tl to thIs. You might c:hoo.. to Impl.ment .ny..118 .nd
Introduce .n optlmlz.tlon for small sets lat.r It might get you out of that
lIlly ch.rlct.r probl.m.

80UNDS CHECK ING

The Welsh'l technique of compile-time bounds checking was going to be built Into
our compiler. but has not been on the first attempt. PrImarily this is because
\"e have been focussing on our main problem: the 86700 and its system. and not
so much on nice f,.tures of the compiler. I think I have a long list of run-tIme
Ind cOlllplle-tlm. Improvements which we shall consider when the complier reaches
Its second .t.bl. point (with 8 comprehenslv. fll. .nd ilo facility).

Incidentally, 11m not at .11 surc that r"ad(ch} dominates our co<'piler's speed;
il1tuitivelyit scems unlikely given thev~ry efficient leKical analyser. My
e~tinl~le at the moment Is thlt the sp~cd 15 mainly limited by the symbol table.
.,IIj by the code generators.
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<rT1
::8
!:II
,."
::00
~

-0
>
en
,."



It do~s not surpriz~ me to hear that W.rwlck University do not have compiler

expertise. It is v~ry rare in 86700 Inst.ll.tions; no-one writes compilers for

867005, or so it seems to us. All sorts of people fudge the existing ones but

that is . quite different activity from cre.tlng a complete system. Tell ~e of
your Impressions of 86700 expertise available close to you. This Is one of the
re.sons ~e have been accumulating Info~tlon in this area, so that we c.n become
experts and hopefully contribute to the future of structured computers.

~,'~rraYs, 4nd off-stack storage

I suppose you'd noted that our compiler does not store any multi-word object

on-stack (apart from the double-word Items such as double-precision and possibly
com lex ~arlablel). Instead there II a de.crlptor (one-word) for each multi-word

'"
0 ect, which de.crlb.. e linear pteca of COre containingthe objeCtT.rny of
Integer, array of record, array of arr.y, record, record of array, ate.). If
lerge enough (.ay more than l02~ word.) the Iineer stOre will be sagm.nted Into
th. 86700 2S6-word p.ge..

It is not feasible to store arrays. within the stack for two good, though not

absolute, reasons. Firstly the stack address space Is limIted; for usual nesting
of procedures to 2k to 4k (11 or 12 bits of displacement address), and It Is locked

Into core (not overlayable). One doe~n't want to use it up too fast, though It Is

conceIvable that records which do not contain arrays as elements could be In tha
. stack. Secondly, It Is presumed that descriptors In the stack refer to off-I tack

~; allocated storage, by the HCP. To be sure the Algol compIler has a curious piece of

'"
code that can allocate an in-stack ar..ay(It turns Interrupts off and does some

<;"welrd things) but I have not yet been .bleto evoke this action, nor Is It

J likely to be very nIce. You see, our solutIons are different from your InitIal

ones.

Polnten

Since pointers point only to things In the heap, and sInce the heap descriptor

location Is known to the compiler, we Itore 90Inters as one-word Integers (with
zero used as the nIl value at present). SInce a single vector on the 86700 Is

limited by the software to ebout ISOk words, we could pack It Into less (say 20
bltl) 'f we need to. I'll probably changa the nil value to some out-of-bounds
Index so thet the hardware checks will tr.p It. -

.

Speed and Space

It may Interest you to see those sample jobs I sent you end note that PASCAL

compiles the twlddly job at about 10' - 20' slower than ALGOL or FORTRAN, but
executes in about , the code space (~k Instead of 8k average) and about 70' of
the data space (Sk). Space Is a global property, so the small sIzeIs very welcome.
Speed is e local property of programs, and perhaps some tuningwill quite reverse
the situation,though perhaps not by much.

I await vour next letter with interest;
He>1S1eteer.

too have forwarded a copy to the

Yours sincerely,

~ll d?k-/
A.H.J. SALE,

ProfeS5o!~_ Infor..etlon Science.
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cOlllpller 1.. the onlt
one ..1iu:.ll to,"'1'V8 our~"".. 8~~;_temp1at.u.1n6
PASCAL.ia".,cOllllll8rclal&ppUcat1on.'dft~ '. reasonably
rel1able and efficient ~lemantat1on.t an4the only other one
that ..eta those criteria is the ~~tqb~~piler; but it
support. I/oonly on a card readeZ"&Q.d&"printer, which (for
us) i.absurd. But the mo8t recentpubl1.hed into1'lllat1on on
the~k:,yo. compiler i. dated from tMJa14411e of Ma,y. Has
the~ been any progres8 since then? We're strongly interested
in get
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.

a cO'py ot 1t &8 soon &8 it 1. available to run
undeJ'IBN'. 08/"570 control program.
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CUIIINTS ON Si.VIWiA!.I'1'Q!S,

~ Ii:l'N¥ fa"...tel'.~.."aQobi'. pl'op08alll "II" "110_1 it ,,111

tUl an a 1n Fa.cal that -1\1 users haVII pero'ived .. vant1n,; in

Utfl
"

IUtIi.llnuwl..., ",,,VII"I VI.'."""... .."'" il tu

WID
'''''

t.II. 1'1"11I11'".ed 11ft\lllIt,w nt' ., dt.tt6.l"U

tI_«t! U~U~~! ~~I UII ~t IDI ~Itmln 111I rtltl"nll ~
.tandal'li tll/lllt.l0nl 110111and Ih1i:hl, U to at Ui.l 011I

.t VII"'lln. t.. \h. .w .t ",ull L.\h. .1... ~l.no.ot
.1IIaI\Jot 1t .. t... t.uo.. to thOl' ot othOI' laft&ll&... .l&Oh .. ALJ.JJ..nd

~, 'J!ll. uk.. the t,nk at 1.1'0"1' 1'1 whoa1read,y knowtho..

1&npae;" and are attwlpt1.ng'to learn Fa80al ~ ...1.1', I .tI'0ll61,y

.,... v1~ C, A. It. 110&1"(in h18 art101l -Kinta tor ProIl'8M1ft4j;

laJIpt.,. De81gn") tha t a _1n tuk tor the lancIIaP dellgner 18 con-

11I~1 .1Id oonu11datlon-both withln thl lancu... and, lt po..l-

bla. v1th oth.r la~WlI"'. For th18 I'o&lon I voa14 lUge..t that th...

ItuMl'lL.t\IlIIUOftl
'"

lIi..n"\I 11I11III.'~tc:""'''''''1IoI&nII'

+ at '1w' .M 'hlaM.: '1M.. "0II1d be A.atMM tlit.b thl

/:,;1.!tfM '.r "" .~'{."'~""' WI...~ .i4;l!iJ, I ".
""

-'t~'" UIII titllUlIi~ dUlllllill' Iltlftll.;. tlltUi
MlMMt.1"jllClul11in ..:s, ,,," at tA. "';"~"'.tII......

J~~-:""~! ~

'1wboud'"&DeI'h~bowI4'... ollal'l.1 "-.w. ot tboI..
"'Sf~~,~~:}'f'<-',>~~ ""~'f'!:'"

...~,.,-u.a...n 1. .bit 01... t.bat. IaII.:&. y<'Wji'tl If" __j,i~.,(,

('~. 'Undel'd.tOl'MU7pablUhedb,y... .....
>',(!;;".'

,~""
..'"

'
..~ f~,~ f" ,~.':' ~~_ J;'

': '\iYt,;~";;#t~~
the ~.lIF8''''~''l'IedbJ .~.bi8\ Or ,ii

\ntI1otoryaddlUone, extene1oM, and ftlOdU1oau.O.a~ It th18 trend

jjA;)IC;. 'nt~ro wt!r~~ l;6v~ral communL::i on this in iiewsletter r5. 1

would like to ..,\.1 HI,)'voio.. to tho~e who seelll to l;.. callin..; fOJ' a ...,
::c
(I)

r-
",....
....
",..

1'Msol11:;t:.'IIJal~l~ ';oiJllnlttoe to d..n".. a forlll&l "stunda..d", I';.;

.o.n"what IICJrvOllti abOllt 11 oOIll.itt eapeolal1ytl.d tonJa..oy Uh'~'

a..", to hlllv. to o'''''l'r,)jUis. ratJ.er than ohaoa. th... btoatl bu.t. 1 dot'l't

kOQWof IIIj g~hlll' ""i.lllll~b1. "ay to (10, lIo~t'llny t.h~ OOlQiiJit.t ', IitNOI.UI'"

"111 b. .1/1IUJlr t" tli. t. IIf III.tHULA,wh the .."w~l t.t... "...IfII ~ .u

H~~~.~t"lt. ~r~~tl\~n~'IfR tMt~" tl!'*f~r~ ~t.~ ~~
.lij..~I4IIIMIIHlH.HI" al'M

.bnJ.rd II1J Uti ula,Jai.J. 'I" i'~VltJI9'l1labi.~I an.1 U)l1l UIU'Ol,ilL bu

. 1~" Or A\II"'l\\IlIt~~Unn Iwt.w..n t~1I QOMtit.e. Ind tll_ \4.arll, l wII.d,1

b. V.ry "ll.L1n~ t", alllbt .uoh . oonDitt.. in I'V "ay that 1 coull,
.no.! 1 hopw that II)\u.th~ntO 1. ol'Uan1&od .oon, btttor. /':Ido.l l'l"""n~ij

mol'.. a colleot1on or 811.,11ar dil1loots than a I1n,:le sl.lu~laJ'.i, pOl't~,h1e

lJapl_ent.stlo/lli.. ,Does anynn. hl1ve any information on A t'ascal co",pH.....

tor th. IiJiIISy.to,~
3' (It th.re are non. ava11,Qbh, th111 W')'ilJ £CQJlI

to b. a load proj..nt ror '011II oomputer 8018110. IIl.ud8"t, ainou U.iI>

lII&oh1n. is vW.1,y .lhtl'lbuted.) Al'o, d.o.. anyone know of a



IMPLEMENTATION NOTES
''',' The IIoFLEMENTATION NOTES sectIon of 'the--.stetter Is organIzed as followS!

1) A check I I.t to con.lder when .endlng u. Informltlon Ibout dl.trlbutld
vir. Ion. of Standard PalCal.

2) PalCal-/>, a "portable" complier of Pascal for a hypothetIcal "steck
mechlne". It comes on tlPI II . kit end m.y be ulld to bootltrap
compiler. onto rill computer ,v,tems.

3) Othlr partible complllr" ~'IC" Trunk compillr, P.,cII-J. P.IO.I-S.
.nd Concurren+ ~'IOII,

if..'

~I ,~,,,,nt.t'on 'n~I~ln~.nt~"'r!.~'tln~ too\,.

;\ g~ll~fi ~~g IgJt;I~~ .~I~IRI ~~II J~~i~ibilib 6~U~8~1 I~~~IQ Q~

GaIII~u+lr IY'+"",

Our policy
"

to print only nlw InforM.t'on~ If you do not find whit you .r.

lookIng for In N.w.letter '&, check,;.

As N.wsl.tter '6 goes to press, WI stll I do not have enough ImplementatIon

and distrIbutIon InformatIon. ~wever, thanks to Timothy Bonham, WI sent

requ.s~. for InformatIon to ov.r 80 known Implem.ntors 'at. In Octob.r. Th.

responsas WI have received sInce then have been very gratIfyIng. We thank all

of you who hay. tak.n +he tIme to respond, the replies have been a bIg boost for

thl. ..ctlon of the nlw,'etter.

AgaIn we must str.ss that we need more InformatIon. The PUG N.wslett.r Is

the foe a I poInt for communIcatIons deellng wIth Pascal; Implementors and
.,~,

distributors must keep us Informed. We .ncourag. usars to share theIr

exp.rlences by sendIng qual Itatlv. .nd qu.ntlt.tlv. descriptions of p.rtlcul.r

ImplantatIons. Pl r..1 Iz. th.t Indlvldu.' requ..t. for Inform.tlon .re e

gr..t draIn on our resources.

ThQse sendIng InformatIon .re encouraged to consIder the check I 1st, .nd If

possIble, to supply a short order form Cboth "camera re.dy"). To further the

spread Qf Pascal, .nd avoId duplIcatIon of effort, thIs s.ctlon should be k.pt

complete .nd up to d.te. -John.

(SOURCE INFORMATION, P~AL$~f<0R EX

BUG RE~TS, PRoGRAM WRITl,'GfOOL$):.

,STANDARD PASCAL

CHECKLIST · CHECKLIST. CHIOCI.IIT

2. I4tOhlneC,)C"I"ufecturer.~_''')'
J. O""I;lnl 1'1...111. MIIII"'."' ,..flgur.;lolI. lto.
4. Method of dIstrIbution CCO$t.",J\III8IIe+lctape form.ts, etc.).

,. Documen+etlon 1V.lleble (NChI,.. rltrl eble, In fOrMof I
suppl ement to the book P.scal User Manu.t end Report).

-<;','rt.1~--
.:'

6. Malnt.nlnce pOlicy (for howfOlig; future dev.lopment plln.,
accept bug reports).

7. Fully Implements.5t.nderd P~.lf 'why not?, wh.t's
dlffer.nt?) .

8. Complier or Interpreter? (wr'tfttn' In Wh.t Iingulge, length In
lOurce II

"".
COllI!>

"
er orl nterpreter I 118 In word, or bVt...

compll.tlon .peed In Chlrec+.rs 'per second,
compll.tlon/eXlCutlonsPIld.t",~ to other languege
proceslOri (e.g. FORTRffiH:,,1'1'''' .,

9. ReliabIlity of complier ()r.'hfterp, Cpoor, moder.te, good.
excellent) .

'
,'{".:

10. Method of develop.-nt (frOll"~a'..p. h.nd coded frOll
scr.tch, boOts'trepped.c~'''Id. etc., effort to
Implement In m.n months. ~~~~ of Implementors).

CHEO<LI ST - CHEO<LI ST - CHEO<LI 5T - CHEO<LI 5T - CHECKLI ST - CHEO<LI ST
-J...


