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EDITORIAL: TIME TO ADOPT THE MISSIONARY POSITION?
By Rabert Bittlestone

Responseto the publication of VECTOR Volume 1 Number1 in July 1984 has been most
encouraging. Production technicatities apart, we've received nothing but praise for the new format
of this journal. Our thanksto all those who havekindly written us letters; but we shall, however,
start to becomesuspiciousif the knocking copy doesn’t arrive soon. No doubtthis current issue
will give plenty of opportunity for proffering the practised poison pen.
Enthusiasts of the APL computer language havelong since resigned themselvesto the fact of
their minority role in the league of computer language usage.“Look at us’’, we exclaim when
surroundedby a throngoflike-minded converts at Heidelberg, Washingtonor Helsinki. “APL
is the only language whichhosts an international annual forum”. ‘Ah yes”, reply the cynics,
“but that's becauseit’s the only language whoseinternational user basecanfit into a single
dining hail.”*
In fact this isn’t true. The annual conventions tend to exhibit the same group of faces, mutatis
mutandis, representing the inner sanctum, the mystics whoare reverentially charged with the
preservation and developmentof the language. There continuesto be a muchlargergroup of
sess fanatical but equally persuaded users who workin industry, banking,insurance, government
and almostevery otherprofession. These people are simply too busyto attend an APL conference
— forall the right reasons.
Butthere is anotherset of people out there who cade systemsin APL who simply do not know
that APL conventions, associations, publications — eventhis one— existatall. David Preedy
told me about an occassion onthe Bristol-Londontrain journey when he had been discussing
matters of APLesque gravity with a colleague. They werefinally interrupted at the approach
to Paddington by the occupant of the adjacent seat, who had been unable to contain his
amazementat hearing that a whole organisation — indeed several — existed to promote the
languagethat he thought only he had discovered.
So please adoptthe position of a missionary in the cause of APL. Think of some APL users you
know who haven't heard ofthe British APL Association — or even some open-minded savages
whoarestill sacrificing their dead in the namesoftheir local deities BAY SICK, FOUR TRASH,
KO BAWLor P'SKULL.Take upthis copyofVECTOR,walk up to them and stand on your soapbox
{it may be youronly tradeable commodity). There are at least 10,000 APLusers in the United
Kingdom alone and the current membershipof the B.A.A.is less than 10%ofthatfigure. Why
not do it now? They have nothingto losbuttheir intellectual virginity — and as for you: well,
you always wanted to be a Viking didn’t you? After all, isn’t that why APL is so popular in
Scandinavia?
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With LP. Sharp’s products for the Global Information Center, your users enjoy:
© IPSANET...one of the world’s most advancedprivate communications
networks providing secureerror-free transmission anywhere your
companyoperates, .
Integrated Software...a library of end user productivity tools to reduce
your applications backlog. Products for today's decision making.
Worldwide User Support...through LP, Sharp offices in
22 countries.

* Online Public Data... access to over 100 numeric data bases to
complementcorporate data and help your organization
makeinformed decisions.

© Integration of PC’s and mainframes.,.with a
single application developmentlanguage,SHARP APL.

Readyto install, ready to run, and already proven on
an international! scale by I.P. Sharp clients,
the Global Information Center gives you the most
advanced implementation of the
Information Center concept.

Whynotlet them
have the world?
Call yournearest LP. Sharp office in
oneofthecities listed below and
we'll show you how your
Information Centerusers
can have the world.

LP Sharp Associates London,England (European Headquarters)
LP Sharp Associates Limited,Products for the 132 Buckingham Palace Road, London SWIW9SA,Global Information Center England. (01) 730-4567, Telex: 8954178 SHARP
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GENERAL CORRESPONDENCE
Wehave beeninundatedwith letters following the publication of the inauguralissue of VECTOR,
One consequenceis that we have split the letters section into generalletters, which appearhere,
and technical letters, which are in the Technical section. it would be helpful if correspondents
wouldindicate which sectiontheirletteris intendedfor. Letters containingAPL symbols normally
appearin the Technical section: please note the requirements on theinclusion ofAPL code stated
on the inside cover. The Editor reservesthe rightto edit letters unless a writer states thata letter
is to be publishedin full or not atail.

Unenlightened
From Mr. Witcomb 26th June 1984
Sir: | Was at ‘APL in Focus’ on 22nd June, and | am writing to say how much| enjoyed reading
VECTOR,particularly the AGM notes, during the more erudite sessions. Aiso, | expect ‘Why
APL?" to be helpful in explaining APL to some unenlightened colleagues.
Yours sincerely
Simon Witcomb,
Nabisco BrandsLtd.,
121 Kings Road,
Reading,
Berks.

Auspicious
From Mr. Andrew Tarr 28th June 1984
Sir: First let me congratulate you on a mostimpressively auspicious inaugural issue ofVECTOR.
It appears to contain something for anyone with an interest in APL— myonly worry is that any
attemptto follow it must be an anti-climax!
Asthe introduction to the APL competition gave no nameto receive entries, | am enclosing mine
with a brief related communication which you mightconsiderforthe letters column. The ‘APL84
in focus’ meeting showedthat some people are concerned with accelerating the execution of
APL,anduntil weall get‘compilers’ we should make our ownattempts to balance efficient coding,
quick execution andnotfilling workspace.
Yours sincerely,

Andrew Tarr
ICI ple (Mond Division)
Finance and Info Systems Dept.,
The Heath,
Runcorn,
Cheshire.

Editor: Mr. Tarr’s comments will be includedin ourpresentation ofthe “This is Your Life” competition
results in the next issue.  
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Apology
From Professor Alan Hawkes 4th July 1984
Sir: As VECTORis published bythe British APL Association, may | be allowed to use its pages
to makea public apology to Norman Thomson,and to correct a false impression which people
may getfrom reading myarticle in ‘The Role of APLin Statistics Teaching’’ which was also
published by the APL User Group(asit was thencalled).
Thomson’s paper on multivariate analysis, which appearedin the proceedingsof the APL83
Washington conference, and whichI refer to on p.131 of my article (another apologyfor spelling
his name wrong)), is a very good exampieof the way in which APL can be used to enhance a
student's understandingofstatistics. That is what | intended to convey. Unfortunately, the wording
of myarticle canbeinterpreted as giving rather the opposite impression.Ifthe last two sentences
of that paragraph are interchanged, it then conveys unambiguously the meaning which | had
intended,
Sorry Norman!
Yours sincerely,
Alan G. Hawkes.
Dept. of ManagementScience & Statistics,
University College of Swansea,
Singleton Park,
Swansea.

Enthusiasm
From Mr. Philip Goacher 5th July 1984
Sir: Can | say how pleased we were to have such a well produced and meaty journal to take
to Helsinki. It certainly had great impact and | wassufficiently carried away to announcethat
it was now theinternational APL journal. This was greeted enthusiastically by most, and many
offers of contributions were forthcoming — let’s hope they materialise. Competition to Quote
Quad was taken more philosophically by the SIGAPL team!
Yourssincerely,
Philip Goacher,
Chairman,British APL Association,
The British Computer Society
13 Mansfield Street,
London W1.

Sensible
From Mr, G.N, Lance 9th July 1984
Sir: May first, in my capacity as Chairman of the BCS Publications Committee, congratulate
the APL Specialist Grouponits production of thefirst issue of the new periodical ‘VECTOR’.
First impressions are extremely favourable and the BCS should be proudto havethis added
to their list of regular publications. Maybe more Specialist Groupswill follow the example.
Thefirst ‘Letter to the Editor” was from Mr. R. Bowmanonthe subject of Character Representation
in APL; may | please commentonthisletter, although | do not pretend to be an APL expert.

6



 

VECTOR Vol. 1. No. 2

In reality most computer languages have encountered the kindofdifficulty which Mr. Bowman
highlights; however, the authorsof these languages havetackled the problem in different way.
Ratherthan invent new symbols which donotexist on standard terminals they use a combination
of standard ASCII characters to represent special symbols. Obvious examples which cometo
mind are the “.GT.”’ in Fortran to represent“>”. Now it occurs to methatif APL users are anxious
to promote the exchange of programs using standard protocols, which accept only ASCII
characters, then they too could invent equivalents simply for the purpose of communication.
(N.B. Ilin ASCII meansInformation Interchange.) Clearly text converters would be needed but
they should be quite simple to produce. Whetherthis helps the publication of APL programs
is another question, a lot would depend on how “‘sensible” the equivalences were.
lam sure that this idea is not original but hopefully it will keep this correspondencealive.
Yours sincerely,
G.N. Lance,
Chairman, BCS Publications Committee,
University of Bristol,
Computer Science Department,
Schoo! of Mathematics,
University Walk,
Bristol.

Brevity
From Mr, Llewellyn-Jones 12th July, 1984
Sir: | am very much enjoying reading VECTOR and wouldlike to offer my congratulationto all
the membersofits working groupfor putting together such a readable, bumper,inauguralissue.
A successsuchasthis will be difficult to follow so | wishall of them great goodfortune in the
tasks thatlie ahead. My one and onlycriticism of the publicationis its ‘perfect’ binding which,
in the case of my copy,is turning out otherwise.
Iwasvery interestedin the matter of an ASCIl-basedcharactersetfor APL which wasthe subject
of Mr Bowman'sletter as well as being a topic of numerousarticles elsewherein the journal.
| became so moved bythe force of the argumentsin its favour that| felt impelled to sit down
andtry to design one which would lose Jess in brevity than FGL, becausebrevity is not only
the soul of wit,it is also one of APL’s great strengths.
Yours sincerely,

L. Llewellyn-Jones
Reuters Ltd,
85 Fleet Street, ©
London EC4.
Editor: Mr. Llewellyn-Jones appendedafurthernineteenpagestohisletter, which we haveincluded
laterin this issue — see “APLpip — The Hard Seedof a Health and Wealth Giving Fruit”. The
covers of the first 500 copies of Vol. 1, No. 1. were not laminated in order to meetthe Helsinki
deadline: some of these have deteriorated prematurely.
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QUICK-REFERENCEAPI DIARY
Compiled by David Preedy

Efforts are made to ensure the accuracyoftheselistings before publication, but readers should
in all casesverify details nearerthe indicated date. Association members will be posted details
of all meetings.
Unless otherwise indicated all Association events are free, open to non-membersas well as
members, andstart at 2 p.m. at:
The Read Lecture Theatre,
Sherfield Building,
tmperial College of Science and Technology,
South Kensington,
London SW72BT.
Tel. 01-589 5111
Underground: South Kensington, then subway to Science Museum.
The “APL Publications” bookstall will be a regular feature of all Landon events, giving delegates
a chanceto purchase hard-to-find APLliterature.

Date Venue Event
September21 London Association meeting:

“APL and knowledge-based systems”
October 15-17 Toronto I.P. Sharp APL User Meeting:

“The Information Centre and Changing
Technology”

October 19 London Association Workshop:
“How to survive in Version XX of APL”

October 31 Lisbon Portuguese APL Association (APL*2)
Minicongress

November 15-17 Mexico Mexican APL Society
Annual Conference

November16 London Association meeting
“Information Centres Revisited”’

December Midlands Association Special Event:
“What's New for APL in 1985”

1985
May 12-16 Seattle APL’85 Conference:

“APL and the Future’’
1986
July 1-4 Cambridge, APL’86 Conference.

England
Further details of events organised by the British APL Association are given in the British APL
Association News section of VECTOR.
Overseas events are detailed in the International News section
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BRITISH APL ASSOCIATIOIN NEWS
Compiled by Robert Bittlestone

Situations Vacant
Mr. Christopher Beatty, formerly Education Officer, has indicated his enthusiasm to transfer
his activities to the Publicity Officer role, and has been confirmedin that role by your Committee,
which anticipates with pleasure the missionary zealthat he is sureto lend to that position. As
@ consequencethe role of Education Officer becomes vacant.
The Association’s Education Officer is expected to spearhead the exposure of APL to schools
anduniversities by involving them in the Association’s activities and encouraging them to sample
the language. Duties include(a) acting as a reference pointfor inquiries from the academic world,
(b) promoting the use of APL in schools anduniversities,(c) liaising with the Activities Officer
in arranging educational events and seminars, and (d) contributing material to VECTORto assist
the APL novitiate.
Various candidates for the Technical Officer's role are under consideration following the
announcementof the vacancyin the previous issue of VECTOR.In the eventthat no appointment
has been madebythe dateof publication, we are reprinting the details that we published then.
Therole of Technical Officer requires a history of exposure to APL,ideally on severaldifferent
types of computer, and an acknowledged expertisein the technical aspects of the language.
Duties include(a) acting as a reference point for members ofthe Association whohavetechnical
inquiries, (b) coordinating the activities of the Association in relation to APL standards,(c)
supporting the JournalEditor by identifying potential authors, and (d) supporting the Activities
Officer by identifying speakers and panellists.
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SituationsFilled
Christopher Beatty, our new Publicity Officer, writes as follows:
Having eschewed Higher Education on leaving school, | spent 5 years in Chemical Engineering
before taking a Physics degree at Essex University as a mature student(sic).
| then spent 10 years teaching in Uxbridge Mathematics which culminated in my appointment
as Head of ComputerStudies at Westminster City School — largely due to the seminal experience
of reading the ‘Ladybird Book of Computing’ prior to my interview.
During my 4 years of Golden Enchantmentat Westminster, APL wasintroduced to the pupils
and Westminster Computer Systems Ltd. was formed by myself and a groupofsixth formers.
| have now severed mylinks with both the School and the above companyand| now intend
seeking my fortune in Computing and Communications.

Christopher Beatty, the Association's new
Publicity Officer,

 

APL86
International APL Conferences take place alternately in the USA and elsewhere. The 1982
Conferencewasin Heidelberg; the 1983 in Washington; 1984 tookplace in Helsinki; 1985 will
be held in Seattle, and 1986 has beenallotted by EuroAPLto the United Kingdom to take place
in Cambridge from July 1st-4th. Initial planning is currently under way by your Committee, and
in due course it is likely that a special secretariat will emergeto run theaffair, with an identity
distinct from the Association Committee itself, although existing officers are by no means
disbarred.
Offers of assistance in organising APL86will be gratefully received by the Secretary, There Is
also a requirement for referees to scan through papersthat are submitted to the conference.
Although such appointments are normally by invitation, any individual who considers himself
or herself qualified and enthusiastic for such involvementis also invited to contact the Secretary:
address onthe inside back cover of VECTOR.
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Activities Programme 1984
Here are further details of forthcoming Association activities:
September21 — APL and Knowledge-based Systems

(Do wereally have to learn PROLOG;or what should we
do to make APLattractive in this growing area?)

October 19 _- Workshop — Howto Survive in Version xx of APL (Some
APLs are more equalthan others; what do you need to do
if you covet that which your vendor doesn’t supply?)

November16 — Information Centres Revisited. (The British APL
Association has set up some working groups, one of which
is in the Information Centre area; here they report on some
case studies)

December 10 — What's New for 1985
This eventwill be a revival of the long-popular
“Roadshow”in which we present an exhibition of all that’s
newin the APL world both in hardware and software.
Product forumswill accompany the exhibition. A new
feature this yearwill be a ‘‘softwarevillage” to which we
invite anyone with interesting APL software (both
implementations and applications) to exhibit. Please
contact either Dick Bowmanor David Preedy as quickly as
possible if you want to book exhibition,village or forum
space.

1985 The technical meetings programmefor 1985is being
prepared; among the prospective topics are:

Graphics
Generalised Arrays Workshop
Tree-structured datasets and/oruserinterfaces
Text and numeric editors
Interpreters and Compilers
More complete details will appear in due course;
meanwhileif there are any topics on which you have a
burning desire to know more(or indeed a compulsion to
tell all) please contact the Activities Organiser.

The programmeis subject to revision; further details of each meeting will be sent to B.A.A.
members nearerthe date.
The recentActivities Questionnaire reveals someinterest in our holding meetings in venues
other than London. Weareactively considering this and wouldlike to hear from anyone willing
to act as a local organiser.

11
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INTERNATIONAL APL NEWS
Compiled by Robert Bittlestone

This columnis opento other APL Associations outside the UK;please write to us with yournews
and we shall be pleased to broadcast extracts for you. A substantial number of VECTOR
subscriptions are from overseas and wehopein this wayto keep APLusersin touch with each
otherinternationally.
The International Newssectionin this issue offersa truly transatlantic tour from APL'84in Helsinki
to APL’85in Seattle, via Toronto, Lisbon and Mexico.

APL'84 — Helsinki
All reports from Helsinki suggest that APL’84 turned out to be as successful a conference as
everyone expected. Rather than attempting the gargantuantask of summarising the proceedings
of the Conference, weare grateful to David Ziemann for preparing a photographic review of
some of the memorable moments.

LP. Sharp 1984 APL User Meeting
“The Information Centre and Changing Technology”’ is the theme ofthis conference, which
will be held on October 15-17 in Toronto, Canada.
Keynote speakers include H. Mitchell Watson Jr., IBM Vice President and President, System
Products Division, IBM Corporation, White Plains, New York; and James Cunnie, Director of
Office System Planning, ITT Corporation, Stratford, Connecticut. There will be a special half-
day presentation by James Martin, who is according to Computer Weekly the computerindustry's
most widely read author and best attended lecturer.
The registration fee for the 3-day Conference is $320(US). A brochure and registration details
are available by contacting:

RosanneWild, IPSA Ltd., Suite 1900, 2 First Canadian Place, Toronto, Ontario, Canada
or |.P, Sharp's Landonoffice.
More complete details of this conference were given in the previous issue of VECTOR.

APL*2 Minicongress
As you may already know, there is now an APL association in Portugal, called Associacao
Portuguesa da Linguagem APL, or APL*2 for short.
APL*2 is holding its second minicongress on October31st, 1984 at the Faculty of Human and
Social Sciences, New University of Lisbon. It has been arrangedto coincide with the National
Informatics Conference organized by the Portuguese Computer Society.
The guest speakerwill be Professor Wolfgang Janko,from the University of Karlsruhe, Germany,
and several paperswill be presented by local APLers.A detailed programmewill be available
by October 1st and will be mailed to anyone who requestsit.
Forfurther information, please contact the Chairman of APL*2:

Jose Marques Henriques, Rua Pedro de Barcelos 14,
Encosta do Resteto, 1400 Lisbon, Portugal.
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Mexican APL Society Conference
The Mexican APL Society is holding its annual 3-day conference on November15-17, Topics
will include Microcomputers, Decision Support Systems, Documentation and Technical items.
At the time of going to print, we do not know the venuefor the Conference, but further details
can be obtained by contacting the organisers:

Adolfo Garcia, Presidente Sociedad Mexicana di APL,
Arenal 40, San Angel, Mexico 20, D.F.

APL’85 — APL and the Future
Looking slightly further ahead than the coming 3 months,it is not too early to be making
arrangementsfor APL’85 in Seattle, Washington — the EmeraldCity. The following extract comes
from the Conference Announcement:

“APL'85,the 1985 Conferenceofthe international APL community will be held in Seattle,
Washington, USA— May 12-16, 1985. The Conferenceis co-sponsored by ACM SIGAPL
and by the Puget Sound Chapter of ACM. The Conference themeis: APL And The Future.
“The Conference Committee welcomesyouto the scenic Pacific Northwest, home of
beautiful mountains,forests, lakes and Puget Sound. Mayis customarily a warm and
sunnytime in Seattle.
“The conference site is the Seattle Westin Hotel. Its twin towers contain complete
conferencefacilities, over 800 steeping rooms, swimming, health and diningfacilities.
Located in downtownSeattle, the Westin is in easy walking distance of manyof Seattle's
fine tourist attractions. You can also ride the Monorail to the Seattle Center, then eat at
the top of the 600-foot Space Needle, and visit the Center’s fountains, shops and cultural
attractions. Seattle’s FREE downtownbusservicewill take you to otherattractions, such
as the waterfront and restored Pioneer Square. For more extensive touring, you can take
a Gray Line boat and bustour of Seattle, or a one- or two-dayside trip to Vancouver or
Victoria BC.
“The Conferencestarts Sunday afternoon, and ends Thursdaynoon.This is a day longer
than previous North American APL Conferences,allowing fewer papers at one time so
you can hear more papers ofyour choice. There will be the traditional fine banquet. The
extra evening will feature a boat ride on beautiful Puget Sound,with anIndian-style salmon
dinner, and entertainment by a Pacific Northwest specialty— African music from Zimbabwe
played by a Marimba band.
“An excellent technical exhibit will feature the latest in APL Hardware, Software,
Applications and Literature, with an emphasis on Personal Computers.”

To obtain a registration packet, please send you name and addressto:
Mike Metzger, 1800 N 46th Street, Seattle, WA 98103

or use [PSA and STSC Mailbox Code — APL85,attention Registrar.
The call for papers closed on September14th., but other questions aboutthe technical program
should be submitted to the Program Chair:

Robert C. Metzger, |.P. Sharp AssociatesInc.,
1200 First Federal Plaza, Rochester, NY 14614,
USA (IPSA & STSC Mailbox Code — RCM).
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Questions about any other Conference matters should be directed to the Conference Chair:
Bob Gailer, Boeing Computer Services 9A-90,
Education & Training Divn., PO Box 24346, Seattle,WA98124, USA (IPSA & STSC Mailbox Code — APL85).

APL'86 — Cambridge, England.
lfyou think May 1985is far enoughto plan ahead,spare a thoughtfor the British APLAssociation
committee whoare already planning for APL’86, which as you probably knowis going to be
held in Cambridge.Inevitably few details are available to date otherthan the venue and the planned
date whichis July 1-4, 1986. Further details will be announcedin future issues of VECTOR.

APL Quote Quad Subscriptions
Asan information service to VECTOR readers and as a courtesyto the editors of “APL Quote
Quad”for allowing us to reprint someof their news material, we are relaying the details of how
to subscribe to their journal.
APL Quote Quad is an informal quarterly publication containing articles, algorithms,
announcements, book reviews, correspondence, problems, and other materials of interest to
usersof the programming language APL.Subscriptionis a benefit of SIGAPL membership,but
is also available to non-members. Address inquiries to:

Fred Aronson
Coordinatorof SIGs
Association for Computing Machinery
11 West 42nd Street
New York, New York Telephone:(212)869-7440
USA 10036 Telex: 421686 ACMUI

The price of annual subscriptions to ‘APL Quote Quad’ is US$30.00.

14
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APL Quote Quad Back Issues
Back issues of APL Quote Quadare available, while supplies last, to membersfor $7.50 US
percopy (except Proceedings issues). Proceedings of some APL conferencesare also available,
with a discount for members. Request a Publications Catalog and/or Order Form, or mail order
with paymentor purchaseorderto
ACM Order Department,
Waverley Press,
P.O. Box 64145,
Baltimore, Maryland,
USA 21264.

Order Number Description Price $
SIGAPL APL Quote Quad 7.50

1973-74 Vol. 4 Nos.
1974-75 Vol. 5 Nos. 1
1975-76 Vol. 6 Nos.

7
8
9

wo ho
w

a
R

1976-77 Vol. Nos.
1977-78 Vol. Nos.
1978-79 Vol. Nos.
1979-80 Vol.10 Nos.
1980-81 Vol.11 Nos.1981-82 Vol.12 Nos.
1982-83 Vol.13 Nas.
1983-84 Vol.14 Nos. 1

554760 APL76 Conference Proceedings 23.00
554790 APL79 Conterence Proceedings Vol. 9 No. 4 Parts 1&2 22.00
554810 APL81 Conference Proceedings Vol. 12 No. 1 28.00
5584820 APL82 Conference Proceedings Vol. 13 No. 1 23.00
554830 APL83 Conference Proceedings Vol. 13 No. 3 24.00
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International APL Organisations
Weare publishing with permission an updatedversionofthelist of organisations appearing
in APL Quote Quad, Vol 14 No.1. The VECTOREditor would be pleased to receive information
from any of these groups for publication.
Austria

APL-Club Austria
Dr. Siegfried Streit, Chair
Wiener Stadtwerke
Mariannengasse 4-6
A-1095 Vienna
Austria

Belgium BACUS
Anaffiliate of the Computational and
Applied Mathematics Group

Belgian APL-CAM Users Society
Joseph De Kert, Chair
Rocienberg 72
B-2570 Duffel
Belgium
Telephone: 015/314724
IPSA mailbox: KERF

Canada: Toronto CIPS APL SIG
Anaffiliate of the Canadian Information
Processing Society

Toronto Special Interest Group on APL
Richard Levine, APL Co-ordinator
Xerox CanadaInc.
703 Don Mills Road
DonMills, Ontario M3C 182
Canada
Telephone:(416)429-6750, Ext. 2684

(after 4 p.m.)
IPSA mailbox: RLEV; group box: TSIG

Finland FinnAPL
Finnish APL Association
GustavTollet, Chair
P.O, Box 1005
SF-00101 Helsinki 10
Finland
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France
A subsidiary of the Association Francaise
de Cybernétique, Economique, et
Technique

Group APL, AFCET
Gilles A. Martin, Chaircisi
35 Boulevarde Brune
F-75014 Paris
France

Germany APLCG
APL-Club of Germanye.V.
Prof. Dr. Wolffried Stucky
Postfach 6380
D-7500 Karlsruhe 1
Federal Republic of Germany

Italy
A subsidiary of the AssociazioneItaliana di
Calcolo Automatico

APLClubItalia
Giorgio Faconti, President
CNUCE
Via S. Maria 36
1-56100 Pisa
italy
Telephone: (50)45245

Mexico
Sociedad Méxicana de APL, A.C.
Erick Alvarado, President
Teleinformatica de México, S.A.
Arenal 40
México 20, Dist. Fédera!
Mexico
Telephone: (905}550 80 33
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Netherlands APLWG
A subsidiary of the System-Programming
Section of the Netherlands Society for
Informatics (NGI)

Werkgroep APL
Dhr, Bram Kornaat, Secretary
Rijks Computer Centrum,
Fauststraat 1
NL-7323 BA Apeldoorn
Netherlands
Telephone:(55}778822

Portugal
Associacao Portuguesa da Linguagem
APL
José M. Henriques
Rua Pedro de Barcelos 14
Encosta do Restelo
P-1400 Lisboa
Portugal

Sweden SIG-APL
A subsidiary of the Swedish Society for
Informatics

APL Special Interest Group
Bo Lundmark
Sperry AB
P.O, Box 1138
S-171 22 Solna
Sweden

Switzerland SAUG
Swiss APL User Group
Herr Th. Formanek, President
Postfach
CH-3000 Bern 29
Switzerland
Telephone: (31)624980

United Kingdom
A Specialist Group of the British Computer
Society

British APL Association
Philip Goacher, Chairman
British Computer Society
13 Mansfield Street
London W1M OBP,England
Telephone: 01 637 0471

17
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USA:Dallas-Fort Worth SWAPL
Southwest APL Users’ Group
DonHatfield, Secy/Treas.
2809 Apple Valley
Garland, Texas
USA 75043

USA: Denver DIGAPL
Denverinterest Group for APL
P.O. Box 3931
Englewood, Colorado
USA 80155

USA: Houston
Houston APL SpecialInterest Group
Mary Hall, President
Charter Oil Company
P.O. Box 87535
Houston, TexasUSA 77287/7535
Telephone:(713)640-4724

USA: New York City NY/SIGAPL
New York Chapter, SIGAPL
P.O. Box 524
NewYork City, New York
USA 10025

USA: Rochester
Rochester Chapter, ACM SIGAPL
Robert Pullman, President
P.O. Box 92487
Rochester, New YorkUSA 14692
Telephone:(716)244-4732

USA:San Francisco APLBUG
APL Bay Area Users’ Group
Dick Foss, Treasurer
Crocker National Corporation
West Tower, 29th Floor
One Montgomery Street
San Francisco, California
USA 94104
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USA:Seattle USA: Washington
UW APLUsers Group / SIGAPL Washington Chapter, ACM SIGAPL
J.R. Atkins Lawrence Dusold
University of Washington DH-05 Dept. of Health, Education and
Seattle, Washington Welfare HFF-146
USA 98155 200 C Street SW

Washington, District of Columbia
USA 20204
Telephone: (202)245-1413

What’s in a Name
Whilst savouringthe delights of Finnish vodka recently a discussion arose aboutthe choice of
the name VECTORforour journal,
This lead to a suggestionfrom Jim Ryan, subsequently extended by Jim Brown, that an annual
volume of VECTORshould be called an ARRAY.
To takethis further, perhaps we should give the name SCALARtoall single sheet meeting notices
and announcements andcall future conference proceedings MATRIX.
Needlessto say, a collection of such publications on your bookshelf would be a NESTED ARRAY.

18
 



 

VECTOR

Eugene MacDonnell collects his award
from APL84 conference chairman
Timo Seppala.   
  

Phil Goacher, the chairman of the British
APL Association,tells an expectant
audience that APL86 will be held in
Cambridge, England,
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Gerald Langlet, a French delegate,tries
out a problem on an Ampere micro.qo
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“It says here: ‘Rub the lamp and Jim Ryan demonstrating his APL on the
walk North’ Analogic APL machine.

Brian Drury of Cocking and Drury tries
out some benchmarks on the Wang PC.
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BRITISH COMPUTER SOCIETY NEWS
Compiled by Philip Geacher

Following myarticle concerning the BCSin the last issue of VECTOR, a numberof readers have
contacted me to enquire about membership.| have therefore put togetherthe following notes
on membership requirements,facilities and services.If you have anyqueries piease do nothesitate
to contact Pat Harris at BCS headquarters; she will be only too pleased to help.
Membership of the BCS
Eachindividual memberbelongsto an appropriate grade of membership,whichreflects his or
her experience and qualifications. Members pay a subscription which varies accordingto their
membership grade.
The professional gradesare:
Fellow (FBCS)
Member (MSCS)
Associate Member (AMBCS)
Requirements for Membership
Fellow (FBCS) This grade is for persons who have been membersofthe

Society for at least one year, and who are recognised as
authorities amongsttheir peers in their sphere of computing
practice.

Member (MBCS) The requirements for applicants for this grade are:
Passat, or exemption from, both parts of the Society
Examination,plusat least four years’ full-time working
experience, OR
Exemption from Part Il of the Society Examination, plus atleast
six years’ full-time working experience, OR
An honours degree(or equivalent qualification) in a subject other
than computing, plus at feast six years' full-time working
experience (NB Unless the degree contained a substantial
computing element, more than six years’ practical experience is
likely to be required), OR
No formal academic qualifications, but at least ten years’full-
time working experience; the applicant should be at least 30
years of age.
Applicants should normally be sponsored by two Fellows or
Membersofthe Society. ,

Associate Member: The requirementfor applicationsfor this grade are:(AMBCS) .
Passat, or exemption from, Part | or Part I! of the Society
Examination, plus at least three years’ full-time working
experience, OR
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Passat, or exemption from, both parts of the Society
Examination, plus at least one year's full-time working
experience, OR
An honours degree (or equivalent qualification) in a subject other
than computingplusatleast three years’ full-time working
experience (NB Unless the degree contained a substantial
computing element, more thanthree years’ practical experience
is likely to be required).

In addition there are the following non-professional grades:
Student:

Affiliate:

Facilities and Services

For those studying to take, or gain exemption from, Parts |and/orII of the Society’s Examination.
For those wishing to take part in the Society’s activities but who
are not qualified for other grades of membership. The categories
of Affiliate Membership are: Individual Affiliate and Institutional
Affiliate (corporate bodies, institutions, companies, educational
establishments and student societies).

All members of the Society benefit from:
— Opportunities to meet others from the scientific,

commercial and social sectors of the computing industry
— Membershipof the local branchof their choice
— Advice from, and participation in, the 46 specialist groups
_ Choice of The Computer Journal or Computer Bulletin,

plus the Society's newsletter, free of charge
— A copyof “Computing” each week
_ Notification of conferences, exhibitions and seminars,

manyof which are run by the Society, and discounts on
registration fees

_ Discounts on computing publications from major
publishers

— Use of the Society's library, housedat the Institution of
Electrical Engineers, which welcomespersonalcallers as
well as operating a postal lending service.

In addition, a wide range of advice and services connected
with professional indemnity and legal charges are available
to membersof the professional grades.

Furtherdetails of the entry requirements canbe foundin the “Guide to Membership Regulations”,
available free of charge from the Information Departmentof the BCS.Detailed enquiries regarding
eligibility should be made to

Ms P Harris
Assistant Registrar
The British Computer Society
13 Mansfield Street
London W1M OBP
Tel: 01-637 0471
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B.C.S. Appoints Cambridge University Press as publishers
As you mayhave noticedin the press recently, CambridgeUniversity Press (CUP) are to produce
the Society’s periodicals and booksin future, although specialist groupswill of course continue
to have complete freeedom to use the publisher of their choice.
The Camputer Journal is the leading publication of the BCS.It is produced quarterly and
comprises papersthat:
(a) describe original research or new applications, or original contributions to standards or

working practice, or
(b) review the currentposition in some branchof computer technology whichis not adequately

described elsewhere, or
(c) are of generalinterest to readers, for example, describingthedifficulties encountered in

introducing new working methodsin an establishedsituation, or
(d) provide instruction on some aspect of computing of a standard at least equal to Part | of

the BCS’ membership examinations.
All papers are expected to have high computer contentor,if not directly related to computer
theory or application, must show how theresults obtained are applied in real computing situation.
The ComputerBulletin is being completely restyled in 1985, and will present a authoritative
voice in many areas of computing. The ComputerBulletin will have a very practical outlook and
should be essential reading to a wide range of compuerusers and the computer managersthat
serve them.
The Computer Newletter will appearten times a year from next January and will keep members
up to date with BCSactivities, particularly those in the Branches and Specialist Groups (such
as ours).
In addition to these publications the BCS publish several series of books including the Workshop
Series (for conference proceedings, workshop reports etc) and Computer Monographs
There are the various ways in which our APL users can make useof the ‘BCS connection’to
publish papers,articles or booksontheir subjectof interest, to supplementthe pages of VECTOR.
If any of you are budding authors wishing to follow in Adrian Smith's footsteps then | would be
pleased to offer any help to get your manuscripts into print in the most appropriate way.
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Philip Goader, BCS Business Manager(left)
and Michael Black, University Publisher of CUP, signing the publishing contract
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NEW FROM SUSTAINING MEMBERS
Compiled by David Preedy

The category of “Sustaining Membership” of the British APL Association is available to any
companytrading in APL products and services;it is seen as a formal statementthat these
companies regard APL as morethansimply another programming language, and is intended
to promote increasedinterest and activity in APL and in the Association.
As well as receiving public acknowledgementfor their sponsorship of the Association, sustaining
membersreceive bulk copies of VECTORto distribute to their customers, and are offered the
opportunity to submit news materialfor this section of the Journal. Theyare also able to submit
announcementsfor Association meetings (subject to the approvalof the Activities Officer) and
are invited to inform APL usersof their products via seminars andarticles.
The Committee of the British APL association wouldlike to acknowledge the generous
financial support of the following organisations that have become Association Sustaining
Members. In many casesthese organisations also provide manpower and administrative
assistance to the Association at no cost.
APL*PLUSLtd. Aston Science Park, Love Lane,

Birmingham, B7 4BJ.
Tel. 021-359 5096

Cocking & Drury Ltd. 16 Berkely Street, London, W1X 5AE
Tel. 01-493 6172

Dyadic SystemsLtd. 30 Camp Road, Farnborough, Hants.
Tel. 0252-547222

Inner ProductLtd. Eagle House, 73 Clapham Common South Side,
London, SW4 3DG.
Tel. 01-673 3354

MicroAPLLtd. Unit 1F, Nine Elms Industria! Estate,
87 Kirtling Street, London SW8 SBP.
Tel. 01-622 0395

1.P. Sharp Associates 132 Buckingham Palace Road,
London, SW1W 9SA.
Tal. 01-730 4567

Despite theinevitable pressures of work and the competing attractionsof their summerholidays,
almostall of these companies have managedto gettheir newsitemsto usin time for the print
deadline.

APL*PLUSLimited
APL"PLUShave been extendingthelist of IBM PC compatible machines on which APL*PLUS/PC
is available. At the latest countit includes Wang PC,Olivetti M24, Eagle, Compaq, AJ Passport,
Corona, Columbia, Ericson/Step One and ITT XTRA/OC,They have also announced Volume
1 of a tool kit as an optional addition to APL* PLUS/PC.This packageofutility systems covers
IRMA support for 3278 communications,full-screen management, RAM disk, a report formatter
and various developmentaids.
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APL*PLUS/UNXis a newfull-featured APL for the UNIX operating environment.It has virtual
workspaces(if the hardware supports them), plus additional features suchas sharedfile, full-
screen editor, windowing,error-handling, nested arrays, etc, APL* PLUS/UNXalso doespartial
compilation of functions, which results in a 2-3 fold speed-up over tokenised code.
STSC’s APL compilerwill be available on their timesharing service from September. In addition
customerswill be able to purchase the compiler support package enabling them to run compiled
codein-house;this will be available by November for APL* PLUS/1000 customers,andin the
New Yearfor VS-APLsites.

Cocking & Drury Limited
Cocking & Drury haverecently installed thefirst two copiesof their AFMfile system in the U.K.
The first company wantedto provide integrated databases using AFM’ssharedfile capability,
whilst the second chose AFM primarily for its improvements in access time and storage
requirements.
The companyhasbeeninvolved in A.1. work for some years, but has not been able to talk much
aboutthe projects they have worked on. Howevertheywill shortly be publishing a management
overview to A.l., including an appraisal of current work on expert systems.
Cocking & Drury continuesto grow. Recentarrivals include Caroline Hewson, Minaxi Patel and
Bernard Perkins — making 18 full-time APL consultants.

Dyadic SystemsLimited
Incollaborationwithits US distributors, Dyadic has recently announced implementations of Dyalog
APLfor the Convergent Technology Miniframe and Megaframe,AT & T's new 3B2, Sun 68000
and the very fast Pyramid Minicomputer. These versionsarealso available in the UK and Europe.
Back at home, Dyadic has completed two new MC68000 implementations — the NCR Tower
and Hewlett-Packard’s HP9000-200. This brings the total numberof implementationsto 18.
Dyadic has signed an OEM deal! with Modern Business Technology enabling MBT to market
an enhancedversion of Dyalog APL on its newly announced MC68000-based processor, the
MBT10/40. MBTAPLis also available on Torch computers.In addition, MBTis marketing Dyalog
APLon Fortune 32-16 systems.

MicroAPL Limited
MicroAPL’s SPECTRUMsupermicro has been enhancedwith a hardware change which speeds
up CPU-bound jobs by about 25%. Basic SPECTRUM prices have remain unchanged since
its launch in 1981. During that time CPU speeds have doubled, the numberof RS232 ports has
trebled and the basic memory has been quadrupled. At the same time morefree softwareis
included with the machine.
Testing of the GDDM emulation software (see previous VECTOR)is going well, and it will shortly
be made available commercially. The emulation allows APL users to access graphics devices
using a protocol compatible with IBM's AP126,with all the low-level GDDMcallsfully implemented.
It will run on all MicroAPL's Mirage-based machines,including the Sage IV and SPECTRUM.
The widely-used statistical packages GLIM, GENSTATand the NAGstatistial subroutineswill
shortly be available on MicroAPL equipment. There will be an interface from APL to these
packages, allowing users to combine APL's easy manipulation of data with the useof standard,
well-tested statistical software.
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Thelatestrecruit on the sales side is Pau! Thornton, farmerly of Burroughs and of Hart Computers.
Paul will concentrate on U.K. end-user sales and deal particularly with new customers. Luan
Thompson has been promoted to Director of Research & Development, and will be taking
responsibility for both hardware and software development.

|.P. Sharp Associates Limited
Theprice of SHARPAPLin-house has been reduced to approximately £1000 per month or £25000
for a long term licence. The system provides significant extensions over other IBM mainframe
APL's.In addition a range of optional system software and application products allows users
to acquire a system geared directly to their individual requirements.
In responseto demandfrom their in-house customers,!.P. Sharp have developed a 4GL product
called “VIEWPOINT”. Directed at the same market area as products such as FOCUS and
NOMAD,it requires no APL knowledge and makessophisticated use offull-screen techniques.
Of course, being written in APL it has very significant advantages in terms of applications
development and customisation. VIEWPOINTis available in Septemberandprices start at £1000
per month or £25000 fora long-term licence.
James Martin will be a key speakerat this year's User Conferencein Toronto on 15-17 October.
The meetingwill concentrate on the opportunities provided by combining APLwith the Information
Centre. A numberof Sharp's inhouse customers havealso agreedto hostvisits to their data-
centres to explain their current and planned useof APL.Thiswill provide a unique opportunity
to see a numberoflarge and sophisticated APLusers and to discuss how they have approached
the problemsinherentin running large Information Centres.
On the personnelfront, Theo Sahlsberg has been appointed European ManagerofDistributed
Software in recognition of the increasing importance ofin-house softwaresalesto I.P. Sharp's
product range. Theo was previously managerof I.P. Sharp’s Stockholm office.
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...Probably the most powerful APL in the world
 

  e Second Generation Interpreter e« [FMT
# Runs under UNIX™ e Event trapping
@ Nested Arrays e External Variables
e Full-Screen Editor © Full implementation to ISO Standard
® Full-Screen Data Manager e Auxiliary Processes in high-level languages
@ Portable © Complete access to UNIX™facilities
@ ComponentFiles © Full ASCII support
 

..and runs on all these computer systems
BLEASDALE BDC680 GOULD SEL
CADMUS 9000 Hpgo00
 

 
 

 

 

FORTUNE 32:16 PERKIN-ELMER
ICL PERQ VAX
ZILOG $8000 (With manyto follow)
 

    FREETRIALTRIALOFFER|hee,

LF
Oo  

 

(| farther wnformation fiim the couponand post today toSales Department, Dyadic Systems ied, 30 Camp Road.Famborough Hants Telephone (0252) SioaTelex sean

ADDRESS:

NAME
COMPANY

| POSITION ————— |

   
  

 

TM UNIX ag a trade mark TELEPHONEof Bel) Laboratories —
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APL PRODUCT GUIDE
Compiled by David Preedy

VECTOR's exclusive APL Product Guide aimsto provide readerswith useful information about
sources of APL hardware, software and services. We welcome any comments readers may have
onits usefulness and any suggestions for improvements.
The second releaseof the Guide contains several additions of new products and suppliers who
slipped throughournetat the first pass. We do dependonthealacrity of suppliers to keep us
informed abouttheir products so that we can update the Guide for each issue of VECTOR. Any
suppliers whoare not included in the Guide should contact meto get their free entry — see
address on inside back cover.
Wereservethe right to edit material supplied for reasons of space or to ensure a fair market
coverage.

The listings are notrestricted to UK companies andinternational suppliers are welcometo take
advantage of these pages. Where no UK distributor has yet been appointed,the vendor should
indicate whetherthis is imminent or whether approachesfor representation by existing companies
are welcomed.
For convenience to VECTORreaders, the productlist has beendividedinto the following groups:
— Complete APL Systems (Hardware & software)
— APLInterpreters
— APLVisual Display Units
— APL characterset printers
—  APL-based packages
— APL consultancy
— Other services
— Vendor addresses

Everyeffort has been madeto avoid errors in theselistings but no responsibility can be taken
by the VECTOR working group for mistakes or omissions.
Note: ‘poa’ indicates ‘price on application’

29  



 

 

VECTOR Vol. 1. No. 2

APL PRODUCT GUIDE
Company Product Prices £ Details

COMPLETE APL SYSTEMS
Alan Pearman IBM PC & XT 1995- Authorised IBM PC dealer

4425 supplying complete systems
including peripherals based
on IBM PC.

CAC. APL Machine poa APL-dedicated array
processorfrom Analogic.
Manyconfigurations.

Cocking/Drury MicroAPL SPECTRUM 6000-— Supplied as part of a
SAGEII 35000 turnkey system. For product
SAGE!V details see MicroAPL entry.

Inner Product IBM PC 2000-— IBM PCs supplied for
6000 turnkey applications

MBSRentals IBM PC & PG/XT 2200- ‘For purchaseorrental
5000

COMPAQ poa Portable IBMPC compatible
M.B.T. MBT 10/40 poa UNIX/68000 based multi-user

APL system
FORTUNE32:16 poa FORTUNE68000 system

enhanced for APL
TORCH poa 68000/Z80 multiprocessor

Metatechnics COMPAQwith 3000+ Portable IBMPC compatible
APL*PLUS/PC with 3 utility packages

MicroAPL SPECTRUM 11000— Expandable multi-user APL
15000 computerusing Motorola

68000. Standard
configuration 1 Mb RAM,
12/36 Mbdisc, 12 ports,

SAGEIV 8500 Multi-user APL computer,1Mb RAM, 12/18 Mbdisc.
APL INTERPRETERS
Alan Pearman APL*PLUS/PC 420-— See APL*PLUSentry

600
APL*PLUS APL*PLUS/PG 600 Full feature interpreter for
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Details

APL INTERPRETERS(continued)
APL*PLUS APL*PLUS/UNX poa Interpreter for Unix systems:

WICAT, CADMUS,
CALLAN, FORTUNE 32.16,
HP9000/500

APL*PLUS/1000 poa Enhancementsto IBM's
VSAPL. Runs under
VMICMSor MVS/TSO.

Burroughs APL/700 3150 Runs on Burroughs B5000,
B6000, B7000 and AQ
mainframes.

Cocking/Drury APL*PLUS/PC 600 Discount on multiple orders.
Dyadic Dyalog APL 1000~ 2nd generation portable

8000 APLfor UNIX systems eg.
VAX, HP9000, Fortune,
MC68000,Zilog, Perkin-
Elmer, Pergq etc.

Inner Product VIZ:APL 250- 88-bit Zilog Z-80 CP/M
350

APL" PLUS/PC 600 See APL*PLUSentry

1BM UK Product IBM PC APL poa With event-handling, & APs
Sales for full-screen lO, disks

disketts, asynch. comms.

\.P. Sharp Sharp APL 25000 For IBM mainframes
Sharp APL/PC 58 For IBM PC or PC/XT

M.B.T. Dyalog APL poa See Dyadic Systems entry
MBTAPL poa Enhanced Dyalog APLfor

MBT hardware
VIZ:APL poa Customized for TORCH

hardware
Metatechnics APL*PLUS/PC 600 Withfree utility package

Discount on multiple orders.
MicroAPL APL.68000 1000+ Full implementation with

componentfiles, error
trappingete. for
SPECTRUM and SAGE
machines or other popular
MC68000-based computers.
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APL PRODUCTGUIDE(continued)
Company Product Prices £ Details
 

APL VISUALDISPLAY UNITS
Brent-Cybernex GR1014 Graphics 1970 Combined APL/ANSI/4010;

Terminal 1024x1024,, 2 ports, anti-
glare, swivel and tilt.

APL100 1065 Selectable APL/ASCII; hi-
res chars; non-glare, swivel
& tilt.

Farnell Tandberg TDV2221 1498 Ergonomic design APL
terminal, 50-19200 baud,
15”anti reflex screen, low
profile keyboard.

Tandberg TDV2271 1685 Combined APL/ANSI
ergonomic terminal as
above.

Lynwood Alpha 1995 Full APL characterset,
16-bit microprocessor with
pixel addressable
monochromegraphics.

Alpha Colour 2985 As above but 8 colour
graphics.

MBSRentals Lynwood Alpha 1995 See Lynwood entry.
Lynwood Alpha Col. 2985 See Lynwoodentry.
Concept/APL 1491-— See Shandell entry.

1663
Concept GVT/APL + 2220- See Shandell entry

2393{All above for purchase orrental)
M.B.T, various contact MBTfor details
MicroAPL Insight VDT-1 795 Inexpensive APL VDU

insight GDT-1 1450 With monochromegraphics
Tektronix 4105 2995 High resolution colour

graphics supporting APL
character set on MicroAPL
hardware.
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Details
 

APL VISUAL DISPLAY UNITS(continued)
Shandell Concept AVT/APL + 896- Conforms to ANSI 3.64

1195 standard; 80/132 columns,
4/8 pages of memory,
windowing, two comms.
Ports, low profile keyboard.

Concept GVT/APL + 1370- As above with vector
1825 graphics.

APL PRINTERS
Alan Pearman Epson FX series Printer prices range from

289 to 1995 overall models.
NEC Spinwriter

Datatrade Datasouth DS180 1395 180 cps matrix printer with
2000 byte buffer, 9x7 dot
Matrix and APL option.

Inner Product Epson FX80 500 Soft char. set, 160 cps, 80
col,

Anadex 9620 4160 200 cps., 132 col., tractor
feed

Siemens PT88 620 180 cps., 80 col., silent

TGC Starwriter 1180 40 cps., letter quality
MBS Rentals Epson FX series 438-1100

Datasouth DS180 1395 See Datatrade entry.
Philips GP300 2251 Matrix with letter & draft

quality & APL.
T1745 + APL 1390 Portable dot-matrix.
DEC LA120 2516 120 eps dot-matrix.
DEC LA12C 1444 Portable dot-matrix.
AJ833 2595 Daisy-wheel
(All above for purchaseor rental)

M.B.T. Facit 4565 poa 40 cpsletter-quality
Facit 4510/11/12 poa Matrix printers

MicroAPL Datasouth DS180 1545 See Datatrade,entry
Philips GP300 2251 Matrix printer with letter and

draft quality and APL.
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APL PRODUCT GUIDE (continued)
 

Company Product Prices £ Details
APL PACKAGES
APL*PLUS Info Centre 12000- Tools for full-screen entry,

20000 display and analysis.
Interfaces to other
proprietary IC products

CMCS 30000- Complete Materials
100000 Management, Factory

Planning & Forecasting
package.

Finance/Statistics 275 Comprehensive packagefor
IBM PC and compatibles.

Tools Vol. 1 poa Utilities for IBM PC;IRMA
3278 comms,full-screen,
RAMdisk, report generator

CAC. PILGRIM 20000 Language-driven data |
extraction, and foil \
preparation. VM/CMSVSAPL,AP 126.

PIM 3000 PF-key driven personal
information manager
VMICMS VSAPL, AP124

Cocking/Drury ARMS 2 3000-— Applications Generator
15000

AFM 10000 High performance shared
fite system.

CALL/AP 3000 Non-APL program
execution.

FORMAT 2250 Enhanced report formatting
WSAIDS 795 Workspace documentation

and developmentaids.
E&S PROTOPAK APL packagesfor

prototyping
consisting of: on IBM PC & mainframes.
RMS 550-2500 Relational databases.
AMS 550-2500 Multi-dimensional arrays.
RAMS 750-3500 Combined RMS & AMS.
BMS 750-3500 Financial modelling &

forecasting
FMS 350 Full-screen editting for iBM

PC.
CMS poa Communications package.
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APL PRODUCT GUIDE(continued)
 

Company Product Prices © Details

Holtech CASH 3500- Accounting package and
40000 hotel management system

implemented on MicroAPL
SPECTRUM & SAGE CPUs.

Inner Product Viewcom 150 Control Viewdata from APL
APL/DBASEII 150 Interface APL with dBase II
APL/WORDSTAR 150 Interface APL with Wordstar
APL/MULTIPLAN 150 Interface APL with

spreadsheet
CEMAS 3500 EEC monetary and

agrimonetary analysis.
LP. Sharp ACT poa Actuarial system

APS poa Financial modelling
BOXJENKINS poa Forecasting technique
CONSOL poa Financial Consolidation
COURSE poa APLInstruction
EASY poa Econometric Modelling
FASTNET poa Project Management
GLOBALLIMITS poa Exposure managementfor

banks
MABRA poa record maintenance/

reporting
MAGIC poa Time series analysis/

reporting
MAGICSTORE pda N-dimensional database

system
MAILBOX poa Electronic Mail
MICROCOM poa Mainframe to micro link
SAGA poa General graphics, most

devices
SIFT poa Forecasting system
SNAP poa Project management
SUPERPLOT poa Business graphics
VIEWPOINT poa 4GL — Infor centre product
XTABS poa Survey Analysis

M.B.T. RHOMBUS poa Integrated Office System
HASLEMERE poa Hotel Accounting System

Metatechnics MetaScreen 195 Full-screen handler for
APL"PLUS/PC, based on
VSAPL APL124

MetawS 195 Program Filing System for
large APL systems on
APL*PLUS/PC

Toolbox 195 Utilities for APL*PLUS/PC.
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Details
 

APL PACKAGES(continued)
Metatechnics DataLog.APL poa Interface A/Ds & D/As toAPL on IBM PC.

ADAPTA DLS poa Production & purchasing
schedulingfor continuousprocesses.

ADAPTA MSP poa Job-shoploading &
scheduling for multi-stage
production.

MicroAPL MicroTASK 250 Project developmentaids
MicroFILE 250 File utilities and database
MicroPLOT 250 Graphics for HP plotters etc.
MicroLINK 250 General device

communications
MicroEDIT 250 Full screen APLeditor
MicroFORM 250 Full screen forms design
MicroSPAN 500 Comprehensive APLtutor
MicroGRID poa Ethernet & other networking
APLCALC 400 APL spreadsheet system
MicroPLOT/PC 250 For APL*PLUS/PC product

APL CONSULTANCY(prices quoted are per day unless otherwise marked)
Alan Pearman Consultancy & 25 Per hour,onsite andoffsite

Courses
APLPeople Consultancy poa All levels, most APLsystems

Emptoyment Agency poa Permanent employees
placedat all levels.
Contractors supplied for
short or long term projects,
supervised.

Attikale Consultancy 160 Managementreporting
systems & Information
Centres.

C.A.C.I. Consultancy poa All aspects, specializing in
Decision Support Systems.

Cocking/Drury Consultancy 120-150 Junior consultant
140-200 Consultant
185-300 Senior consultant
275-400 Managing consultant

Delphi Consultancy poa Specialising in management
reporting systems and APL
on microcomputers.
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APL PRODUCT GUIDE (continued)
 

Company Product Prices £ Details
APL CONSULTANCY(continued)

Dyadic Consultancy & poa APL system design,
Training consultancy, programming

and training for Dyalog APL,VSAPL, APL*PLUS,IPSA
APLete.

E&S Consultancy 150-250 System prototyping
H.M.W. Consultancy 100-250 System design consultancy,

programming.
Inner Product Consultancy & 200 On-site micro/mainframe

Training APL, PC/DOS & Assembler
LLP. Sharp Consultancy poa Consultancy and support

service world-wide,
M.B.T. Consultancy & courses poa

Metatechnics Consultancy poa Management Information &
Production Management
Systems & Process Control.

MicroAPL Consultancy 160-250 Technical & applications
consultancy.

OTHER PRODUCTS
LP. Sharp Productivity Tools .poa System utilities, operations

utilities, system
administration utilities,
analyst utilities, auxiliaryprocessors, comms.
software, int. comms.
network,

Databases poa_ Financial, aviation, energy
and socioeconomic.
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VENDOR ADRESSES
Company
Alan PearmanLtd.

APL People

APL*PLUSLtd.

Attikale Ltd.

Brent-Cybernex Ltd.

Burroughs MachinesLtd.

CACIInc.-International

Cocking & Drury Ltd.

Datatrade Ltd.

De!phi Consultation Ltd.

Dyadic Systems Ltd.

E & S Associates

Farnell International
Instruments Ltd.
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APL PRODUCT GUIDE(continued)

Contact
Alan Pearman
Maria Pearman
Valerie Lusmore

Barrie Webster
John Ward

Peter Hurdley

Ken Rumsie

M.J. Fennell

Paul Thornett

Romilly Cocking

Tony Checksfield

David Crossley

Peter Donnelly

Frank Evans

R. Fairbairn

or Roger Attard
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Address & Telephone

96-98 Chester Road, Huntington,
Chester CH3 6BT. 0244-46024
3 Cross Lane Close, Orwell,
Royston, Herts SG8 5QW.
0223-207530
Aston Science Park, Love Lane,
Birmingham B7 4BJ, W. Midlands.
021-359 5096

51 Brookside, Paulton, Bristol
BS18 SYR. 0761-415427

Sovereign House, Dallow Road,
Luton, LU1 1TP. 0582-452020

Heathrow House, Bath Road,
Hounslow, Middlesex TW5 9QL
01-750 1400

Orie! House, 26 The Quadrant,
Richmond, Surrey, TW9 1DL.
01-940-3606
16 Berkeley Street, London
W1X SAE. 01-493 6172
38 Billing Road, Northampton,
NN1 5DQ. 0604-22289
Church Green House,
Stanford-in-the-Vale,
Oxon SN7 8LQ. 03677-384
30 Camp Road, Farnborough,
Hants. GU14 6EW.0252-547222

19 Homesdale Road, Orpington,
Kent BR5 1J5S. 0689-24741

Jubilee House, Sandbeck Way,
Wetherby, W. Yorks. 0937-61961
Davenport House, Bowers Way,
Harpenden, Herts. 05827-69071  
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APL PRODUCT GUIDE (continued)
VENDOR ADRESSES(continued)
Company Contact
H.M.W.Programming Stan Wilkinson
Consultants Ltd

Holtech Ltd. Jan Bateman

IBM UK Product Stephen Voller
Sales Ltd

(nner ProductLtd. James Manning

|.P. Sharp Associates Ltd. David Weatherby
Elizabeth Penrice

Lynwood Scientific Gareth Wokes
DevelopmentsLtd.

M.B.S. Rentals Robert Notiey

Modern Business Michael Bramson
Technology Ltd. (M.B.T.)

Metatechnics Steve Margolis
SystemsLtd. Dave Toop

John Stembridge
MicroAPLLtd. Richard Nabavi

Shandell SystemsLtd. Maurice Shanahan
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Address & Telephone
142 Feltham Hill Road, Ashford,
Middlesex. TW15 1HN.
Ashford 41232

‘O’ Block 4th Floor,
Metropolitan Wharf,
Wapping Wall, London E1 9SS.
001-481-3207
PO Box 32, Alencon Link,
Basingstoke, Hants., RG21 1EJ.
0256-56144

Eagle House, 73 Clapham
Common Southside, London
SW4 9DG.01-673 3354
132 Buckingham Palace Road,
London SW1W QSA.01-730 4567

Park House, The High Street,
Alton, Hants GU34 1EN.
0420-87024

119/120 High Street, Eton,
Windsor, Berkshire.
075-35-68171
P.O. Box 87, Guildford,
Surrey GU4 8BB.
04868-23956

73b Pelham Road,
Wimbledon, SW19 1NX.01-707-5469 or 01-543-3953
Unit 1F, Nine Elms Industrial
Estate, 87 Kirtling Street,
London SWéSBP. 01-622 0395
12 High Street, ChalfontSt.
Giles, Bucks HP8 4QA.
02407-2027  



SSSS— COCKING & DRURYLID.SSS THE APL PROFESSIONALS
 

 

Enhance your
APL Information Centre

Cocking & Drury have a range of powerful
enhancements to VS APL thatwill not commit your
company to a non-IBM strategy.

* Multi-user APL filing system
* Enhanced report formatting
* High speed printing
* Mailbox facilities
* Execution of non-APL programs
from APL

For further information call us on 01-493 6172 or write to
16 Berkeley Street, London, W1X 5AE
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BOOK REVIEWS
APL — AnInteractive Approach (3rd. Edition)

by Leonard Gilman and Allen J. Rose
Published by John Wiley & Sons

Reviewed by David Preedy
I must confessto having set out with sometrepidation onthe pathof reviewingthis book,feeling
ratherlike a Sunday-schoolpupil being asked to review the Sermon an the Mount. Afterall, Gilman
& Rose has been the standard work on APLfor a decade now.
However my dilemmaaboutwhere to begin was eased somewhatby the slogan“Includes APL2
and APL for PC’s’’, which adorns the cover of the new edition. So | decided to see how well
the ‘Revised Version’ copeswith these new aspectsof the language, and looked up ‘APL2'in
the index. Finding no entry, | turned hastily to the list of contents,to find the first mention was
‘'More APL2 functions” in Chapter 14. It dawned on methat | would have to browse through
the bulk of the book to pick out the new features offered by APL2.
When| did find the descriptions of the new facilities, they were generally understandable but
not quite up to the high standards set by the previousedition for ‘traditional’ APL.| did like the
side-by-side presentation of the new function with analternative way to achieve the sameeffect;
it frequently helped me confirm that | understood the derivation of the printed result.
Howeverthe overall effect was of a somewhathurried incorporation of the new material, with
several typographicalerrors;for instance the‘squad’symbol appeared everywhere as }?[] except
in the index whereit is given as }. Similarly on page 265 the match symbol is described as ‘
= overstruck with _”’ butis displayedas {}in the subsequent examples. Someof the type-setting
could also be improved, as on p209 where weread:
“For say, +/,+ is the left operand of the reduce operator/, ...””
A few spaces would beinvaluable.
The coverage of APL for PC’s is minimal;| did find a coupte of references to the IBM PC,but
the bias of the book remainsfirmly oriented towards mainframesandprinting terminals. For
instance, chapter 10 spends 8 pagesdescribingtheVfunctioneditor including additional variants
available under APL2, before a small section onfull-screen editors contains a recommendation
to use them in preferenceto V.

The assumptions aboutthe reader's starting level are also inconsistent. The original material
(i.e. from previous editions) assumes minimal knowledge, so Chapter1 (‘Getting Started”) is
an ideal introduction. The new material, however,is overlaid without any warning. On page 13,
APL2is mentioned for thefirst time without any explanation. Surely a brief review of the main
versions of APL available,or at least those explicity mentioned in the book, is essential for the
Novice reader.
In summary,| fear that the new material in this third edition fails to live up to the superlative
standard set by previouseditions, and seemsto have been hurriedly tagged ontothe existing
edition rather than being carefully integrated. Having said that, the new book covers & vast amount
of material andisstill enjoyable to read. it covers a lot of the less mundaneparts of APL, such
as operations on multi-dimensional arrays, better than any other book | have comeacrossIt
must remain an essential part of every serious APLer's library both as a reference book and
for the casual browse throughless familiar parts of the language.
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Mr. Babbage’s Secret
by Ole Immanuel Franksen

Published by Strandbergs Forlag, Denmark
Reviewed by the Author

Charles Babbage (1791-1871), originator of most of the principles behind the modern computer,
had an exciting hobby. He broke enciphered messagesin the so-called ‘‘agony columns” in
the Times andother London newspapers.In the British Museum,he studied the correspondence
of Charles | and his Queen, Henrietta Maria in order to establish their secret ciphers. For the
counsel for the defendantin a lawsuit, he broke an enciphered correspondence, and by his
testimonyas an expert witness, he decided the outcomeof the lawsuit. Under the pseudonym
“¢”, ina public exchangeofletters in the periodical “Journalof the Society of Arts’, he took
up achallenge aboutan “unbreakable”cipher, discoveredthe keywordof the challenger, and
finally set him checkmateby confronting him,in his own system, with a counter-challengethe
solution of which is given here, more than 125 yearslater.
Someof the codingprinciples used by Victorian Englishmenfor their messages in the agony
columns would also have been easily recognized by the Vikings and the Norsemenof early
mediaeval times. They were usedin the old runic inscriptions, butat that timein orderto invoke
the Godsand the Evil Powers. Other, and moredifficult ciphers can be referredto the times
of FrederikIl and Christian IV. Especially, this applies to the ‘unbreakable’ cipherin the “Journal
of the Society of Arts” whichis called ‘‘Vigenére’s Cipher”after a French diplomat who described
itin 1587, The Vigenére Cipheris probably the most famous and mostfrequently described cipher
in the literature. Nevertheless, American authorities emphasizethatthe only historically correct
description was given by 1.B. Lindenfels, a majorin the army of Frederik VI}. This description
appeared in the book, Den hemmelige Skrivekonst (The Art of Secret Writing), published in
Copenhagenin 1819 under the motto: E/blottif Lyst (Not only for pleasure). This book also
describes a predecessor of the Vigenére Cipher which was used by one of Christian IV’s
ambassadors, and at a glimpse, we get from an eye-witness a description of H.C. Oersted’s
contribution to the subject. A later Danish contributionis the invention in 1875 of a new enciphering
system by Julius Petersen, professor of mathematics at the Copenhagen University.
Many famousscientists, and especially mathematicians, have occupied themselveswith the
cryptographic subjectarea,either as a hobby orin a professional capacity. The study at the
British Library (British Museum)of the papersleft by Babbagethrowsa newlight on the motive
power behindthis interest. Throughout the ages, secret ciphers and codes have constituted
the mostpurified material for the mannerin which people communicate. Someten years betore
Babbagetookupthe challengein the “Journalof the Society of Arts’, he succeededin giving
amathematical formulation ofthe law,orthe principle, on which the Vigenére Cipher was based.
This accomplishment made him look upon his hobby as a mathematical laboratory for the
experimentalinvestigationof the fundamentalproperties of data and data operations. This led
him into a searchfor laws for data corresponding to the knownlawsof nature. He imagined that
data connections might be described by meansof a new kind of geometry in which quantitive
measures, such as Jengths and angles, were replacedby qualitative concepts, such asrelative
position and mutual order. Assisted by his cryptographical investigations, he tried to produce
a corresponding algebra, and he plannedto write a book on this subject. Like so many ofhis
other ideas of genius, this plan was neverrealised.

42



 

VECTOR Vol. 1. No. 2

The present book takes up Babbage’sidea and challenge.With the secret ciphers asits arena
and illustrative material, it extracts over the space of time from the Viking age to the time of
the most recent researchthe interdisciplinarily accepted data concept. Data are facts, and must
therefore be discussedin consideration of their procurement by observation or by measurement
in the broadest sense. Through the achievementsof Einstein and othergreat scientists, this
conceptual area has long ago beentested and preparedfor transmissionto datamatic application
areas, such as industrial production, or administrative systems. The necessary mathematical
ideas andtools have been readyfor use for more than half a century. What is now needed for
an integration of the computerin our educational systems,is not, therefore, new “‘inventions’”’
but changedchoice of subjects, and a new mutual balancing of the subjects. Which subjects,
and whythey are of importanceiin the formulation of a geometry for data and data operations,
are discussedin a historically inspiring perspective.
The education around the computernot only requires an operational theoretical formulation:
to makeit clear how the processes mustberun,it also requires the creationofillustrative areas
of application. Here, secret ciphers would be a goodstarting point. They can be madejust as
exciting as computer games;the only prerequisite for their use is that you are ableto write and
read, and they allow the gradual introduction of a number of mathematicaltools. In addition,
they present manydata theoretical problems of a general nature. How to proceed and build
up one’s datamatic laboratory is illustrated in the programming language APL.All examples
have beentaken from the historical source material, and the interested reader will be able to
try his or her strength against numberof problemsin the form of enciphered personal messages
from the agony columnsof the Times.
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SOFTWARE REVIEW
APAT:First Impressions

by Bernard King
IBM hasattemptedto provide a setof tools to increasetheefficiency and ease the maintenance
of APL code. The documentation for these tools is adequate but there are errors in the code
which need correction before use.
The tools are mostly flexible. All functions are unlocked so the logic used for each tool can be
examinedandtailored to meet particular requirements. Results are either returned as an APL
variable or the nameofa print functionis provided which can be amendedto redirect the output.
Efficiency
Execution timesof functions,lines or expressions can be measured using ‘PARETO’. The CPU
time used in each function is calculated; the analysis is moredifficult on large systems as one
extra function is added for every function monitored. Our own approachto split CPU usage
between functions wasto count the numberof times variouslines were executed. Thisis less
informative thantiming each function buttakes less CPUtimeitself, so it is more suitable for
a long term check. ‘PARETO’ would therefore only be useful for a short term check.
Proposed amendments can be compared using 'EXTIMER’to evaluate the saving made; each
function is repeated until the variation in CPU usageis within acceptable limits. Our ‘TIME’function
is a simple version of ‘EXTIMER' — it executes the function only once and does not compare
the execution times ofdifferent functions.
Once the areas where most CPU time is used have been ascertained, further effort can beconcentrated on thosefunctions. If necessary the CPU usage canbecalculated for eachline
separately. (An extra function is created for every monitoredline so it must be restricted to a
few functions only; this could be rewritten moreefficiently to avoid excessive function calls).
CPUtimerequired by functions called during executinis notincluded unlessthe called function
is locked or the modifications madeto the called functions are reversed. Our ‘CLOCKIN’ function
can be used to monitor only the CPU usage generated by eachline.
In addition to execution time, the available workspace required by a function or expressionwill
be calculated by ‘IRONMAID". The point at which maximum usage occursis identified. Inaprogrammerunning with restricted workspace,this highlights the worst areas, whichwill thenallow the best balance between CPU time and workspaceto be found.
Maintenance
There are several tools which ease maintenance of APL code
‘CONSTRUE’executes an expression orline of a function in parts. Complicated lines of codeare simplified by showing the order of execution of each line and intermediary results.Understanding code written by someoneelse is much easier using this tool.
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‘MONITOR’ showsthe numberoftime eachline of a function has been executed.A function
is addedto the end ofeachline in a way that does notaffect execution. This function could be
rewritten to record any aspectofthe monitored function that is useful. The option to stop monitoring
doesnotreturnit to its original form so it would be saferto copythe function from another workspace
and erase the monitor variables separately.
‘BMONITOR’showsevery branchwithin specified functions in order.
‘VMONITOR’displays alt values assigned to specified variables within specified functions.
Thelastthree of these would be particularly useful for identifying the point atwhich an erroroccurs.
In the past, efficiency has been checked using a mixtureof formal and informal methods. The
IBMsetof tools extendsthe range of checks and makesthem easierto use andinterpret. Whilst
there has not been sufficient needto create these tools for ourselves, now thatthey are available
they will prove useful.
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APL TITLES FROM WILEY....
LEARNING AND APPLYING APL
by B. Legrand, Ingenieur de I’Ecole Centrale des Arts et
Manufacturers
Translated by J.G. Matthews
A complete reference on APL, this book can be used either as a
manualfor the beginneror as an aid and sourceofideas by the more
experienced user. Those wishing to learn APL will find the treatment
simple and easyto follow, with useful examples of commonsituations
and without boring mathematical computation.
0471 902438 414 pages April’84 £14.75/$29,95
APL MANAGEMENT PROBLEMS WITH
ANSWERSAND“KIT OF TOOLS”
by B. Legrand, ingenieur de I’Ecole Centrale des Arts et
Manufacturers
Translated by J.G. Matthews
Complementary to Bernard Legrand’s previous work “Learning and
Applying APL”, this clear straightforward bookcoversall the essential
aspects of APL. The problems have been designed from teaching
experience and give muchpractical advice in programmingvia tool-
kit of answers.
0471 903345 approx.168 pages September’84 approx. £14.50/$29.00
APL: A Design Handbook for CommercialSystems
by A. Smith, Rowntree Mackintosh, York
This book describes the use of APL in commercial computing.It aims
to show where APL can be mostprofitably applied, and introduces the
tools and techniquesto build successful APL systems.
Wiley Series in Information Processing
0471 100927 190 pages March’82 £10.25/$23.50

 

 

Alf books available fromsour usual book weller or in case af dilficulty from Wiles, It orderime trom Wiley please make «heques parable toJohn Wiley and Sons Limited, dou mar alse telephoneyour credit card order ~ drat ti) and ash for FREEFONE M77 (CK onl)  
 

John Wiley& Sons Limited
Baffins Lane - Chichester - Sussex PO19 1UD - England
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RECENT MEETINGS
This section of VECTORis intended to documentthe seminars delivered at recent meetings
of the Association, particularly for those members who work outside London andoftenfind it
hardto sparethe timeto attend.
We are dependenton speakersfortheir willingness to provide us with a written version oftheir
seminars, and we would remind them that“a picture’s worth 1000 words’’. Copiesofslides and
transparencieswill enhancetheir articles.
The Activities officer (details on inside back cover) will respond enthusiastically to offers from
individuals to contribute seminars and supporting papers.
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APLvs Packages and 4GLs
May 18th 1984, Imperial College, London

Notes compiled by Adrian Smith
In all 48 people signed the register for this meeting, which consisted of two talks and a panel
discussion. The speakers were Dominic Murphy and Des Booth, and the panellists were:

Des Booth (APL*PLUS)
Sylvia Camacho (Tesco)
Dominic Murphy(IPL)
Chris Miles (Independent Consultant)
Dave Wetherby (IPSA)

Ihave in my possession a tapeof the entire discussion, but unfortunately the only audible word
is an unattributed commentof ‘Knickers!’. However Des Booth has comeuptrumpswitha full
text, so the meetingwill not go entirely unrecordedfor posterity.

 

E&S APLASSOCIATES
THEPROTOTYPING

EXPERTS
Provide a unique service

-software and consultancy -
in this most rapid, flexible
and economical method of

system development.

Contact:
Frank Evans
19 Homesdale Road
Orpington Phone:
Kent BRS 1JS 0689-24741    
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‘Are 4th Generation LanguagesKilling APL?"’
by Desmond Booth

Before answeringthis question,it is necessary to consider two related questions:
Who uses 4th generation languages?
Whatis a 4th generation language?

Thefirst question is perhaps easierto answer. The conceptof the Information Centre has grown
overthe fast few years, andit is clearly in the Information Centre that 4th generation products
will find their home. This gets us no closerto resolving our main topic, however, as we muststill ask:

Whatis an Information Centre?
Whydoesit exist?

This discussionwill first describe information Centres,in order to understand the growth in demand
for 4th generation languages, It will then use a 4th generation product, DATAPORT,to demonstrate
4th generation characteristics by example. Finally,it will show why the use of APLin 4th generation
products is an advantage.It will come as no surprise, therefore, that the answerto “are 4th
generation languageskilling APL?”will be “NO.”
(t has been suggested by sceptics (Ed: see Romilly Cocking’s article in Vol. 1. No. 1.) that
Information Centres have arisen because IBM have seen the IC concept as a meansof
selling blue boxes. Whilstit is true that IBM have put enormousresources into promoting
IC’s,it is now clearthat, as usual, they have been backing a winner. During the last twenty
years organisations have moved more and moreoftheir corporate information to the data
processing environment, and potential users have foundit increasingly difficult to cope
with the problems of accessingthis information. Sometimes this has been becauseofthe
sheer volumeof data available, at other times the technical difficulties of access have
made the time scale of data interpretation too long. Hence the expression “application
backlog” became an emotive term in many DP departments.
The Information Centre concept arose, therefore,in order to formalise methods by which non
DP professionals (now often referred to as “End Users’’} could access andinterpret this wealth
of computerised data. Professionals would be made available to advise and assist where
necessary, but the users would use advanced computing tools to achieve results at terminals
without the needfor intervention by the DP department.
APLwasintroducedto the Information Centre not, as has been suggested, to fill machines, but
because iBM had used two APL products — APL/DI and ADRS — internally to great effect
themselves.In fact, considering !BM'svast internal committment to APLit is surprising that APL
is not pushed moreinto the limelight. Nevertheless, both APL/DI and ADRSfoundgreatfollowing
in emergentInformation Centres, and still remain the most frequently used End Usertools.
At the sametimethat Information Centres using mainframesas the computing vehicle started
to emerge, the micro computerrevolution occurred. Suddenly people found themselves confronted
with computing tools which were easyto use! And productive! Visicalc changed the face of End
User Computing,but this wasonly the beginning. Commanddriven systems, once considered
to be at the forefront of technology, were replaced by sophisticated menu-driven systems,with
on-line help facilities giving real power to the users’ fingertips, without the need for heavy
committmentto learning how to usethe systemsoffered. Mainframe systems fought back, and
the term ‘4th generation’' was spawned.
“4th generation” is a term widely used, but rarely defined, since it embodies sucha diversity
of concepts, Rather than attempt a definition, | will use a new Information Centre product,
DATAPORT,to achieve a definition by example.
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DATAPORTis a 4th generation Information Centretool providingfull-screen data entry, display
and analysis capabilities togetherwith interfacesto other proprietary Information Centre products.
DATAPORTuses APL. as a “core technology”, draws heavily on spreadsheet experience to
provide a fast, consistent environment for End User applications.
The 4th generation aspects of DATAPORTcanbedividedinto three main areas:

user-friendliness;
functionality;
interface capabilities.

Lookingfirst at that over-worked expression“user-friendly,” what does it mean? The experience
of micro computerusersis clear. It is possible to ‘‘throw’’ a micro and a good spreadsheet at
a user and never hearfrom them again. Expect for a stream of converts asking for their own
PCI Clearly this is a result of user-friendliness, but howis it achieved? Certainly aspects such
as menuoptions and on-line help are part of the answer, but not by any meansall. This is why
older generation software does not necessarily respond to being tarted up with menus and help
— anew,consistent approachis called for. This is achieved in DATAPORTbyusingthefollowing:

combination of command and menu driven design;
twolével help facility;
clear, consistent error messages;
tull support for 3270 technology;
selection of options by cursor contro};

ail of which are incorporatedinto a truly elegant design. The result is a product which not only
encouragesbeginnersto learn without“‘paintul’” experiences, but also enables experts to work
quickly and efficiently.
Friendlinessis fine, butultimatelyit is the results which matter. DATAPORTfunctionality extends
the well developed concept of windowing to the multiple dimesions which are so important for
modelling the real world. In combination with calculation facilities which enable formulae to be
expressed intermsof rows, columns, or even pagesatatime,the multi-dimensionality enables
usersto rapidly develop applications.It will come as no surprise to experienced APLers that
the calculationfacilities take full advantage of the APL product core to provide unparalleled power
of expression.
It is in the interface capability, though, that DATAPORTis furthest ahead. Friendliness and
functionality have developed gradually, but here is something new. The capability of “talking”
to other software, whether mainframeormicro based, withoutthe user knowing anything about
the relevant data structures,is revolutionary. Currentinterfacesincludelinks to database products
including FOCUS and RAMIS;core Information Centre products APL/DI and ADRS;other
mainframe based products including SAS andTel-a-Graf; and simple interfacing to the popular
micro spreadsheets including LOTUS andVisicalc.
Having now achieved someclarification of the implicationsof“4th generation”the advantages
of APLin this environmentare clear. Whilst the use of APLis of no direct benefit to the End
User(in factit is important that the user be unaware of APL, in terms of upper/lower case
requirements, APL characters, or such ‘‘peculiaritias” as right to left evaluation) the benefits
for those supporting the software are tremendous. Even the simplicity of installation of APL,
merely requiring the loading of a workspace,is a benefit in termsof the avoidanceof the need
for thatall-to-scarce resource, the systems programmer.Butit is in the ease of customisation
that the main benefit lies. Frequently this can be achieved with minimal awarenessof product
internals. Even wherethe relevant system is not APL based, the use of APLto provide a front
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end, or interface to other products in the manner of DATAPOINT,is frequently because of the
ease of transforming data structures in APL.
The above assumesthat APL expertise is available. But the natural environmentfor4th generation
productsis in the Information Centre,with its historical use of APL. It may well be that APLis
the only language supported by an IC;in any caseIC's will be well equipped to work with APL
products.
Itis seen then,thatrather than killing APL, the emergenceof 4th generation languages, whether
APLbasedornot,will stimulate the continuing growth of APLas the vehicle for the best of End
Usersoftware,
 (— ooo >
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APL84 IN FOCUS
June 22nd 1984, Waldorf Hotel, Aldwych

Notes compiled by Adrian Smith
This was very much a ‘special event’; there was an admission charge and delegates were asked
to register in advance.In spite of (or becauseofl) this the meeting wasvery well attended, and
a total of 98 bodies were counted.
All talks were repeat performancesof papers given at APL84in Helsinki. | would like to thank
Steve Lyus (Imperial Group) and Derek Wilson (Rowntree Mackintosh) for providing me with
very comprehensive notes. | have used Steve's comments on the papers by Roy Sykes and
John Scholes, and Derek’s for the papers of Phil van Cleave, Jim Brown and Jim Ryan.
Before these notes wehaveincluded an overview ofthe event by Dick Bowman—the Association's
Activities Officer — whois to be congratulated for bringing such a good representationof the
APL’84 Conference to London.
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APL84 IN FOCUS
A Commentary by Dick Bowman

The APL84 conference wasa splendid occasion, but one which could be attended by only a
minority of Association members.It seemed right that we should attempt to do something to
bring back someflavourof what went on, whatever newsthere was, and maybe evencatch one
or two of the seminalfigures of APLin transit.
Asit turned out we were fortunate enough to be able to attract four speakers from the USA,
oneof our very own, and a numberof hardware exhibitors.
The detailed notes by Steve Lyus coverthe groundofwhat wassaid by our speakers andI shall
commentbriefly instead on the exhibitors and the audience,
Amongthe hardwareexhibits was the Analogic APL Machine;-wefinally managedto geta full
working demonstration of this most impressive piece of hardware, and are grateful to CACI,
the UK distributors, for their involvement. Also present was the Ampere lap-top APL micro
(MicroAPLcantell you more), which goesa long way towardscutting the entry cost of APL
hardware and provides not only APL and ASCII characters, but also Katakana. We were also
pleased to have a working NIAL system. NIAL derivesfrom the array theory of Trenchard More;
it could be summarised as an English keyword version of generalised APL arrays, although |
suspectthat itis biased more toward array manipulation and omits a few APL excesses. Dyadic
Systems broughtalong oneoftheir more transportable UNIX machines, and I.P. Sharp generated
someinterestin their new bargain-basementprices. IBM, unfortunately, did not respond to my
suggestion that they'd like to demonstrate APL2 running on an XT/370.
At the end of the day the 100 + attendees had received the word direct from someofthe innovators
of the APL world and had seen someofthe morestimulating newkit in action. On our part, we'd
put on a meeting of greater length than our norm,andthefirst for many years in which we'd
steppedoutside the environmentof Imperial College (Loughboroughexcepted). We even included
a decent lunch. As an event additional to the usual schedule (which is financed by your
subscriptions) we were obliged to chargea fee, but one which was considerably lowerthan the
going rate for commercial events. After considerablenail-biting we made small surplus, which
is being ploughed backinto further improvementsin the Association’s servicesto the membership.
Finally, I'd like to record my thanksto the participating companies. Mostof the speakers had
delayedtheir return to the USA;Jim Brown interrupted a holiday in France and flew in for the
day specially.
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AN APL COMPILER
by Roy Sykes (STSC}

RSstartedoff with a brief history of attempts to speed up the processing of APL Code (both
hardware and software). STSC thought that there was muchgreater potential available from
a proper compiler and initiated a research project. They had provedit was possible by June
1983, and havesince speededit up. They aim to release the productfrom August onwardswith
a goal of 3 x faster running(the rangeis likely to be 100xto 0.5x!) for a restricted set of codes.
To the user, a compiled function will be like a locked function and as such can be copied and
filed (quad-CR and quad-VRwill return the source code). RS madeseveralinteresting comments
about the different ways they are using to speed it up.
STSC aim to have two products available in the near future:

Acompiler support pack (APL* PLUSin Aug 84, VS APLin Jan 85) whichwillinclude
a set of utility compiled functions.
APL Compilation Service: the user will submit functions to be compiled andtheywill
be returned the following day.(It would appearthatthe greatest benefit will come to
those whocodein inefficient loopst)

They hopeto have propersoftware products available around January 86 (Whenit arrives, will
the mainstream D.P. establishment welcome us back as the prodigal son?)

DYALOG APL
by John Scholes

JS went through in some detail all the extra goodies available on their Unix-based system.
e.g. System Utilities (arbitary Input/Output).

Theuseof ahybrid systemAPLplus compiledbits; these compiled bits being auxiliary
processors. They would appear to the user as a locked function and would occupy
negligible spacein the W.S., but perform their tasks very quickly. Examples given
wereof a full screen editor and formatted screenI/O.
Bridge systems — connections allowed between the APL W.S. and a relational
databasesor graphics routines written in other languages.

54



 

VECTOR Vol. 1. No. 2

THE AMPERE: A PORTABLE APL MACHINE
by Philip van Cleave

“If [have to think for 4 seconds,that is equivalent to using all the processing power
of all the computing resourcesin the world!”

Philip van Cleave started his presentation by giving some backgroundto 16 and 32 bit micros
and portable machines.He said that 16/32 bit micros had given opportunities to try ideas and
approaches which would not have beenpossible before. One can now have massive memory
and real! storage (which makes processing much quicker} which in turn has opened up new
applications.
He then proceeded to quote various buzz-words and desirable features (accessto other people’s
data,“user-friendly”, “integrated office’) and the implication wasthat the product he went on
to describe had all these attributes. ‘‘APL is one place where we can reaily hit the (portable
computer) market.”
The portable APL machine has a MC68000-basedinterpreter providing 1 megabyte of storage.
It also has a built-in modem whichgivesit the capability to work with other devices.
Philip van Cleave stressed the powerof the machine, which resulted from the fact that there
are two APLprocesses running simultaneouslyinternally. Data and commandscould be passed
backwards and forwards between them.
The machine included manyuseful features, such as the ability to record and pass backvoice
patterns, being able to see the operating system from within APL, andrestarting from the point
of interrupt in the event of a powerdrop.
Allin all it was a somewhatloosely structured presentation, but the claims madewereinteresting.
His main themewasthatthe portable APL machine allows APLusers to develop software for
the mass market.
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APL2
by Jim Brown

Jim Brown'stalk consisted of an introduction to APL2 anda brief discussion of someofthe features.
Hewasvery enthusiastic and had a naturally attentive audience. APL2 had been announced
in Germanythe week before andthis, he said, was anindication of IBM’s regard for the European
market.
APL20n1BM would run under TSO and CMSandutilizes 32-bit architecture and therefore allows
up to 128 Mbyte workspaces.IBM'sintention wasto use APL2rather than VS APLforanyfurther
enhancements of APL andhesaid “‘It is our opinion that APLwill remain the base of the Information
Centre products.”’
He commencedbytalking about general Relational Data and Structured Query Languages (SQL).
Relational Data tables have columnswith data of acommonidentityand rows are different entries.
SQLallows data to be retrieved from one or moretables, the ability to create new tables, new
columns, and temporary tables. SQL is a subset of an APL2 array. He also talked about SPF
under APL and features such as amenuwith APL options; calling other applications from within
APL(e.g. PL/1 programs); and general recursive routines.
Therest of the talk was a brief summary of APL2 and the newfeatures. There are lots of new
primitives and the existing ones can be combined in a numberof extra ways. The inner and
outer products have been extendedto general functions; and the nested arrays and “Each”
operatorvirtually do away with any looping (but also lead to somevery contorted code). APL2
naturally leads to recursive functions.
APL2 can accomodate a “LISP’’-type structure and has other arithmetic whichis very useful
for graphics applications.
Thereare a few minordifferences which makes APL2 not quite upwards compatible, e.g. the
display of nested arrays has meantthat conventional arrays of many dimensionsare displayed
differently. Another changeis that many of the errors now return results, which should make
error-trapping easier.
The talk wasinteresting, but obviously the new features, and the pros and cons, would have
to be lookedat in great detail to assess the real benefits.
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The APL Machine
by Jim Ryan

Jim Ryan’s talk and demonstrations rather stole the show and everyone wasvery impressed
by the powerand versatility of the product. It was, he said, “‘a processorof arrays integrated
with a languageof arrays’’.
The hardware configuration is best understoodbyreading the Analogic productliterature. Basically
there are three active systems: a workstation, a peripheral system and an array system; and
the way these work togethergives very powertulprocessing anddata recall. He said the operating
times were comparable with an IBM 3081.
Thereis a virtual workspace of 850 Mbyte (which can go upto 1 Gbyte), i.e. up to the memory
limits of the whole machine. Thereis nofiling system (but does there need to be?).
Manyof the software features are very impressive. The APL complies with ISO APL butthere
are layers of extensions. The workspaces are organised in a hierarchy, and this threaded
workspaceallows you to make componentsof a workspaceavailable to others. The overall result
is that itis possible to have a complete data-baseof functionswith the ability to make universal
changesbutwith local versions and various security options also available.
There are also many exception management options which make validation and error-control
easy. The overall result is a powerful, versatile machine which can be multi-user and allows multi-
tasking (screen windowingis a keyfeature).
Analogic hopeto have the lowestlevel of the system (ISO APL) available in September 1984.
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GENERAL ARTICLES
This section of VECTORis oriented towards readers who may neither know APL nor may be
interested in learning it. However, we hope that you are curious about why, underthe right
conditions, such impressive results can emerge so quickly from APL programmers.
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where APL
means business

You know what’s good about micros. Fast response; no monthlybills;
software designedfor users, not programmers; access wheneveryoulike. In a word, independence.

You know what’s bad about somemicros. No networking;
no accessto your mainframe data; fewer features than you're usedto;

no technical and service backup. In a word,isolation.
Wouldn't youlike to see a full range of APL micros, from the IBM PC
to large multi-user machines? With local area networking, and IBM

and ICL terminal emulation? With full lookalikes of features like IBM’s
AP124 and AP126? All from a company with the commercial and

technical muscle to support everythingit sells?

MicroAPL Limited
Unit 1F, Nine Elms Industrial Estate
87 Kirtling Street, London SW8 5BPTelephone: 01-622 0395 Telex: 896885 IOTA
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MR. BABBAGE’S SECRET: A PRESENTATION
by Ole immanuel Franksen

When Charles Babbagedied in 1871, the ‘Times’ remarked in his obituary that he had lived
to be almost 80 “‘in spite of organ-grinding persecutions’. A prolonged opponentofstreet
musiciansand othernoise pollution was how society remembered him—the genius who declared,
looking back uponhislife: ‘‘The great object of all my inquiries has ever been to endeavour
to ascertain those laws of thought by which man makes discoveries’’.
Today, Babbageis recognized as the greatpioneerof the digital computer. Modernelectronics
has made his dream cometrue. To appreciate the significanceof this evolution, let me draw
a historical analogy with the introduction of logarithms, oneof the first practical means for
facilitating more advanced computations.
(n 1627, after years in the treadmill of arithmetic, Keplerfinally published the ‘Rudolphine Tables’.
Based onthelife-long labour of Tycho Brahe, these tables also contained logarithms,for the
first time put to astronomical uses, Kepler became acquainted with Napier’s logarithms some
ten yearsearlier, and he wrote enthusiastically: ‘‘A Scottish baron has appeared on the scene
(his name | have forgotten) who has done an excellent thing by transformingail multiplication
and division into addition and subtraction...”’. This enthusiasm did not please Maestlin, Kepler's
old professor, who rebukedhim:“‘It is notfitting for a professor of mathematics to manifest childish
joy just because reckoning is made easier.

 

Since Napierdid notasfirst explain the underlying principle, Maestlin’s remark was not without
merit. The potential of technological advancesisin the novelprinciples they uncover. Babbage’s
perhaps most successful book: ‘On the Economyof Machinery and Manufactures’, support this
thesis, Publishedin 1832, in the midst of the industrial revolution, itis hailed today as a scientific
landmark in economics as well as in manufacturing engineering.In it, Babbage carried the
concepts and abstract models of description from the world of natural phenomenainto the realm
of man-made systems. Hesaid in its preface:
“Having been induced during thelastten years,to visit a considerable number of workshops
and factories, both in England and on the Continent, for the purpose of endeavouring to make
myself acquainted with the various resources of mechanicalart, | was insensibly led to apply
to them thoseprinciples of generalization to which my other pursuits had naturally givenrise”.
Weare also in the midst of an industrial revolution, brought about by the modern computer.
Within a few decades, we have witnesseda rapid change from electromechanicalrelays to
vacuum-tubes,transistors and complex chips. Yet Ohm's and Kirchhoff’s laws have not changed.
Independentofthe technologicalstage, they haveruledthe electrical behaviourof the hardware.
The meansand the emphasis have changed, but the basic principles still hold.
Whata contrast to the developmenton the software side! From the very beginning, we have
identified the aim of our teaching with programming — the dull drilling of current technology.
Overthe years, the adherents of each individual programming language have fought, in the
wordsof Oehlenschiager, the nineteenth century Danishpoet, for each their own“‘little Hassan
with the crooked legs”’.* Notwithstanding that educationis simplerthan re-education, it is re-
education which has carried the day. For we have taken no heed of Babbage'’sadviceto apply
“those principles of generalization to which my other pursuits had naturally given rise’”’.
These other pursuits suggestthat we are facing a two-fold problem in our teachingforthe future.
Weneedto distinguish between:

(1) A theory, giving the principles or laws of data and data-operations.
*Ed.- The cited work will be too well-knownto our readers to merit formalreference.
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(2) Anart, establishing the empirical guide-lines and preferred standards for systems design.
To recognizethis dichotomy betweenlawsof data and guidelines of systems design isofvital
importance;for laws of data and data-operations are independentof the changing technology,
whereasthe art of systems design is not. Both problem areas present formidable challenges
which must be methereand now,sinceeachin its way demands adjustments, changes, or even
reorientations in our curricula. Note, though, that | am not talking about the development or
invention of entirely new ideasor principles. Because, as | see it, the inventions are made,tested
and documentedin the traditional sciences, What we need to dois to collect them, adapt them
and bring them downfrom the level of the highly-trained specialists.
Piet Hein,* my fellow countryman whopins downtruth by humourin his ‘‘Grooks’’, once said
that humourcannotbe defined: — for those who werelikelyto defineit, had no sense of humour,
Data is another familiar concept which escapesa rigoristic definition, at least in the scientitic
sense. The mathematician Gédel proved that in any logically consistent system,there had to
be some undefinedtermsbasicto the system. The notion of data is one such basic term common
to the various sciences. However, since Galileo the importantthing has been,notdefinition nor
explanation, but measurement. For something to classify as a measurement,it mustbeverifiable,
and hence repeatable. In other words, we mustbe able to identify certain invariant properties
or relationships.
The notionof datais closely related tothe scientific concept of measurement, since observation
and the recordingof observationsare the onlylink between the real world and a corresponding
theoretical model. Yet, the concept of measurementis strangely absent from our discussion
of data and their handling by computers. The fact remains, though,that someofthe most important
properties of data derive from the invariant scale-form underlying the associated measurements.
Commonscale-formsare defined acrossthe disciplines, from psychology and sociology at one
end to physics and engineering at the other.It lies in the scale-form thatit is meaningfulto subtract
calendaryears, but not telephone numbers, andthatitis meaninglessto take theratio of calendar
years.In fact, scale-forms help usto classify data-operations.
But data are more than mere recordingsofindividual measurements. | am thinking here of the
relationships betweendata, the so-called data-structures, which always depict certain invariant
propertiesof the system underconsideration. The computeris merely a tool whosejustification
lies in its application for solving problems. The data-structure “measures”the interconnections
or interrelations in the applications. Lists, tables, boxes and nested arrays are geometrical
representationsof these systems properties. Geometry is the fundamental mode!of description
in any scientific discipline, so it would be natural to expectthat there should also exist ageometry
of data. Indeed, there does; and APLillustrates part ofit.
The geometry of data differs from the classical geometries on two accounts.Its spacesarefinite,
andits binding propertyis not distance butwell-ordering. That is, every non-empty subset has
afirst element. Certain properties of these subsets,that! might perhaps call data-spaces appear
strangeatfirst, because common-sensenotionsof the conventional metric space break down,
such asthe usual conception of dimensionality. However, since the geometry ofdata satisfies
Felix Klein's definition of a geometry, put forward in 1872 in his famous Erlanger Program,this
formulation paves the way for the enunciation of laws of data, as we use the APLnotation to
pushthis geometry into an associated algebra.
The laws of data are concerned with preservation of properties under various operations.
*Ed.— Here is an exampleof oneof Piet Hein's Grooks:

“It is sad to lose a glove, but not nearly so sad as losing one glove, throwing away
the other, then finding the first again’”’
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They do not comparewith, and they are essentially different from the well-knawn natural laws
of Newton, Hooke, Ohm,Kirchhoff, and all the other classical physicists. Yet, analogies to the
data laws, classified mathematically as algebraic invariants, are abundant in modern phsyics
and chemistry. The powerof adopting this approachis that we are now ableto introduce laws
in various areas of application: production engineering, management, administrative systems,
and modern control theory,for whichit has not been possibleto formulate !awsin the axiomatic
sense of classicalphysics.Toillustrate,the bill of materials, the cost aggregation of an assembly,
the scheduling of processes, and the state-equationsof a control system, may now be explained
as similar, so-called isomorphic, data-structures.
Thus, as ( havetried to indicate here, a new perspective has opened up towards a geometrical
theory aboutlaws of data and data-operations. This theory is in the mainstream ofall the other
sciencesandtheir areas ofapplication.It is teachable and testable in the conventionalscientific
sense, andit is essentially independentof the stage of current technology.
Let me now turn to the other problem area we haveto face in our education, namely the art of
systemsdesign. The building-up of systemsis encountered in manydisciplines. Still, ithas been
cultivated in its purest form in engineering, for the essence of this topic area is design.
Consequently, many of the basic ideas and approachesto be used in connection with the computer
maybe introduced by emulation of the time-honoured engineering approach.
However,for our universities and high-schools to adoptthespirit and attitude of design is perhaps
the mostdifficult challenge in our time. The training of our teachers has been geared towards
analysis of existing systems emphasizing problemswith a unique solution. Now,the computer
will force us to complementthis type of education with the experimental or cut-and-try approach
so characteristic of the design process. We have to emphasize the scaffolding, how to solve
multiple-answer problems, and to establish criteria for evaluating the feasible solutions.
Of course, what is important here,is not the actual design, but rather the developmentof an
attitude in the mind of the student: an intellectual courage andcertain rather formal working
habits. What makesthis such a perplexing task, however,is the fact that the student does not
command anydiscipline well enough to actually solve a meaningful design problem. Faced with
a seriesofoftentrivial and usually uncorrelated problems,the attention is focused on all kinds
of side issues, so that whenthefirst excitement of using a computeris over, the desire to learn
has becomea desire to leave.
Whatis needed, therefore, is an area of application requiring no orvery little prerequisite
knowledge, yet complex enoughto admit of meaningful or even exciting problems.Also,it should
be possible graduallyto introduce a rich andinspiring variety of mathematical solution techniques
emphasizing the geometrical view on data and data-operations.
This problem aswell asthe other challenges | have mentionedin relation to the computer education
in our universities and high-schools, have much occupied mycolleagues in FinnAPL. The excellent
“FinnAPLIdiom Library’ which they published in 1981, is a tangible result of their thoroughness
in this endeavour. So, naturally, during a visit to Helsinki a few years ago, I found myselfin the
midst of a heated discussion onthisvitally important educational issue. My Finnish colleagues
were so enthusiasticthat,in the spirit of the moment, | somewhat rashly acceptedtheir challenge,
laterpolitely formulated asaninvitation, to write a book showing how Babbage's cryptographical
hobbycould be broughtto bear on the teaching of computers.Thisis the book‘Mr. Babbage’s
Secret’ which, thanks to the gracious support of IBM in the Nordic countries, has been published
on the occasion of this conference,
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Newtonsaid thatif he had seenfurtherthanothers,it was becausehe had stood on the shoulders
of giants. He immersed himself in the past for the very same reasonthat the engineering
constructor digs into the ground— to secure the future. The more powerful thetool, the greater
its potential possibilities, the more we need to have perspective and inspiration. Consideration
of the great scientists of the past provides this longerview. From their work onthe kind of problems
confronting us now,we can learn, to quote Alfred Whitehead, ‘‘to see what is general in what
is particular and what is permanentin whatis transitory’’. It is this aspect that makeshistory
fascinating.It is here we may ascertain, as Babbage expressedit, ‘those laws of thought by
which man makes discoveries”.
This historical perspective brings us round full circle to the starting point of Charles Babbage’s
early work on computers. What he and his contemporaries wanted, and what the modern end-
users want, is to use the computer as a problem-solving tool. Their interest and effort are in
the application. They have no desire to become computerspecialists in orderto transform their
problem formulation into a form acceptable to the computer. Instead, they want the communication
with the computerto take place in a form whichis natural refative to the problem at hand.
For two reasonsin particular, APL represents a breakthroughin this direction. One feature is
the reintroduction into computer programmingof the fundamentalfact that, basically, people
perceive data as geometrical objects. The other feature is APL’s elegant and simple modeof
interactive communication,offering the user the opportunity of gradually improving his design
by experiments.It is noteworthy how well these two features meet the two basic educational
needs — in the area of a geometrical theory of data, andin the art of systems design.
I do not intend here to go into the actual contents of my book, exceptto say thatit is centered
aroundthe notion of laws of data and the use of the computer as a workbench.APLis applied
as a mathematical notation as well as a programmingtool to make the approach operational.
In fact, somethirty user-defined APL functions are documentedin the book and,with little
patience, everything I have done, can be donein a 64 K workspace. Half of the figures are in
APL, so togetherwith the terminal sessions APL occupiesslightly more than one quarterof the
total numberof pages.Yetitis no textbook noran introduction to APL.It is a tale based entirely
on historical facts, many of which are published hereforthefirst time.
When HansChristian Andersenhadwrittenhisfirst tales, he turned to the physicist Hans Christian
Oerstedfar advice, whetheror not he should publish. Oersted was enthusiastic, and thus became
directly responsible for launching Andersenuntohislife’s work. What a strange combination:
that the discovererof electromagnetism should counsel the poet ontales for children. Perhaps
it was not so strangeafterall; for Andersen’stales have that special quality, often lost in translation,
that they are ambivalent. Submerged in eachtale for children there is also onefor adults.
Undoubtedly, this was what fascinated Cersted.
Babbage’s preoccupation with secret writing exhibits a similar trait: an exciting hobby and a
fascinating scientific work. This similarity made any other form than the tale inconceivable.In
Babbage’s endeavours there would be somethingto inspire teacher and studentalike. For he
had fun.
In my introduction,| touched upon Babbage’sbattle against street-musicians. Let me therefore
conclude by recountinga true episode from oneof the times Babbage had hauled an offender
before a magistrate. The latter asked Babbage whether a man’s brain would beinjured bylistening
to a handorgan, to which Babbageretorted:‘Certainly not, for the obvious reason that no man
having a brain ever listened to street-musicians”’.
Are we listening, or are we just playing it by ear?
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XPL: AN EXPERT SYSTEMS FRAMEWORKIN APL
by Robert Bittlestone

It is hardly possible to pick up a computerjournal today withoutseeing referencesto the Alvey
projectin the UK,the Esprit projectrun by the EEC,the Japanese“‘Fifth generation’ initiative,
the proliferation of knowledge-based computer companies around Stanford in California and
MIT in Massachusetts, and the large amounts of moneythat are being poured into the development
of expert systems. The references abound:as writethis article the September 1984 issue of
“International Management”(1) arrives on my deskwith a cover depicting a digitised human
brain image ona computerscreen and a caption saying “‘Artificialintelligence: the race to make
it work for managers”, | like the use of the word ‘‘race”’ here; it seemsto imply thatthis is our
last chance nowthatthe prospect of humanintelligence in managers has declined asymptotically
to zero.

Amongthe savantscited in the International Managementarticle is Sir Clive Sinclair, no less,
whohas becomenotoriouswith the British Computer Society's Expert Systems Specialist Group:
notoriousforarriving unexpectedly at meetings and giving the rest of the audience something
to think about. Sir Clive apparently said in the interview:

“Once ‘machinesofsilicon’ surpassus,they will be capable of their own design.In a
real sense, theywill be reproductive,andsiliconwill have ended carbon's long monopoly.
And ourstoo, ! suppose, for we will no longer be able to deem ourselvesthe finest
intelligence in the known universe.”

Maybe expert systemswill dominate usafterall — it's just that there’ll be a ten-month delay
between quoting your Visa number and becominganinferior intelligence.
Allthis is quite fascinating since the phenomenonis very recent: before 1983 the phrase“expert
systems” waslargely unheard of and certainly notinitself viewed as the potential salvation of
the Western world (there are asyetfew hints of Eastern bloc developmentapart from in Hungary,
wherethe University of Budapest, along with thoseof Marseilles, Edinburgh and London's Imperial
College,claims to have invented PROLOG). However, by now there has been ‘‘Horizon” television
coverage of the genre and there seems little doubt that expert systems are here to stay. But
before | take up the themeofmytitle, perhaps | might be allowedto state my position on one
or two related matters. First ofall:

“Expert systems are not the samething asartificial intelligence”
Wecanseethe beginningsof a bandwagoneffect herein which technical namedroppers, bored
ofstating that “UNIX is the coming thing”or“The future of computing lies in networking” are
catching up withthislatest trend: “Life is just anotherform of domain specialism”. Expert systems
are in fact a very narrowly defined class of computer program with certain in-built inference-
drawing capabilities. Artificial intelligence, on the other hand,is a much wider field involving
the generic search for synthetic rationallife. Much of the mostinteresting work in artificial
intelligence does notinvolve digital computersat all but concerns the possibility of producing
artificial modelsofbrain process,using special fabrication techniques to emulate neurons, axons
and synapses. Which brings me to my second definition:

“Artificial intelligence will not be implemented on digital computers”’
Itturns out that the useof a digital clocked device,irrespective of speed, imposesa fatallimitation
onthe sophistication of a genuine searchforartificial intelligence, and parallel processing makes
no difference. The reasonis thatin the brainit is the dynamic connections betweenatleast 10
to the power 10 asynchronous independent processing elements that provide the kind of
complexity that is required. The processors in the brain are called neurons and the
interconnections are called axons, and there is substantial evidence to indicate thatto a first
approximation, almost any neuron can grow an axon to connect to almost any other neuron.
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Nowthe numberof connections between ‘N’ elements increases in proportion to the square
of ‘N’. if you have three neurons you can connect A to B, Ato C, B to C, and the samein the
otherdirection, whichis valid sinceit correspondsto a negative signal(inhibition vs. excitation).
Consequently we have 6 possibilities for the network topology: ie 3x2. For 4 elements we have
12 options: 4x3.If we had a mere 100 neuronstheresult of 100x99is still only about 10,000.
However, in the brain we are considering about 10,000,000,000 neurons. So the numberof
possible connections is 100,000,000,000,000,000,000 — a numberofliterally astronomic
proportions. We haven't yet introduced the complexity of neurons which connect to more than
one other neuron (the majority do), nor signal processing within the neurons themselves(estimated
as a seventh orderdifferential equation), nor chemical effects at the synapses, which are
retransmissionpoints along the axons. When you drink too muchalcohol, itis primarily the synaptic
effects whichalter your responses.| am unconvinced thatthere yetexists anartificially intelligent
program capable of intoxication.
If you now considerthe implications of asynchronous(butnotparallel) operations taking place
between arbitrarily connectable elementsonthis scale, you beginto see that evena billion 64-bit
microprocessors would makenodifferenceatall. The emphasisin the brain is on analoguecircuits
in which feedbackand frequencyof signal are the determining factor and wherethereis no single
location at which processingcanbesaid to be taking place; the wholeofthe brainis in this sense
intelligent.
When| asked the Alvey representative at a recent meeting of the Expert Systems Specialist
Group(yes, Sir Clive was there too) why there wassolittle emphasis on neurophysiologyin the
Alvey programme(I was uncharacteristically diplomatic asin factthere is noneatall) his response
wasthat the programmeconcerned the “hard” sciences and engineering:the bridge to biology
was too narrow for engineersto cross,| believe he was genuinely rueful. However,if your appetite
is in any way whettedfor“real” artificial intelligence, you had better go out and buy two rather
extraordinary books. Oneofthem is, of course, Hofstadter’s ‘“‘Godel Escher Bach: An Eternal
Golden Braid” (2). The otheris less well-known: William T. Powers’s “Behaviour: The Control
of Perception” (3).
In Hofstadter’s bookthe notion of recursion is explored in manydelightful ways. For those who
have missedit, here is a sampler. Our heroes, Achilles and the Tortoise, have found a lamp.
Theyrubit and a Genie appears, The Genie will grant three wishes. This prospectis greeted
with glee by Achilles, who has read the ‘Arabian Night’ and knowsthe form. He makeshisfirst wish:

Achilles: “| wish that | had 100 wishesinstead ofjust three.”
Genie: “lam sorry, Achilles, but | don’t grant meta-wishes.”
Achiltes: “I wish you'd tell me what a ‘meta-wish’is.”
Genie: “But that is a meta-meta-wish,Achilles, and | don’t grant them either.”

But after somepleading, the Genie agreesto try (meta-wishesare his favourite wishes too) and
from inside his cloak he praduces a lamp. He rubsit and out pops a MetaGenie:

Genie: “I wish for permission for temporary suspensionofall type-restrictions on
wishes, for the duration of one typeless wish.”

MetaGenie:“‘Half a momentplease (produces a lamp,rubsit, etc.).””
This continues for a short infinite period until we get to the top-level MetaGenie, also known
as GOD,who grants permission for the typeless wish:

Achilles: “‘I wish my wish would not be granted!”
(There follows a SYSTEM CRASH:oras Hofstadterputsit, ‘the land of dead hiccoughs and
extinguishedlightbulbs’’).
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Earlier, when quizzed on what the word GOD means,the Genie explainsthatit's an acronym
—G.O.D. —standing for “GODOVER DJINN”(Djinn being a generic typeof intermediate Eastern
Deity). Does this help? Ah yes, because we can expandit:

GOD = GOD OVER DJINN
= (GOD OVER DJINN) OVER DJINN
= (GOD OVER DJINN) OVER DJINN) OVER DJINN

 

If this is starting to look familiar,it's becauseit is. A deep knowledgeoftherelation of a system
to its metasystem and of the closely connected notiomof recursionis an essential pre-requisite
for serious workin artificial intelligence. tn fact | suspect that:

“Artificial intelligence = recursion + superficial incompetence”
What about the other book| referred to: “Behaviour: The Contro! of Perception’’ (or as they
write it in the USA, “Behavior: The Control of Preeption’')? In my estimation this book ranks
with Norbert Wiener’s“Cybernetics”(4) and Stafford Beer's‘‘Brain of the Firm”(5): together
they form the twentieth century triumvirateinthis fiald. Powersstartsoff with some deceptively
simple experiments and ends up with a necessary butnotsufficient model of human intelligence
based onfirst principles and an appeal to reason. The argumentis convincing andis closer
than anyother| have read to the true core of artificial intelligence. Significantly, | don’t recall
in the booka single serious mention of digital computer programming.
Powersexplainsthat the basic circuit elements in organic brains are notdigital atall. They are
analogue,but they use frequencynot voltage asthe yardstick. If 10 neural impulses per second
flow in an axon,that may cause(atthe lowestlevel) a certain amountof contraction to be applied
to a single musclefibre. 20 impulses per second might double the contraction force. However,
the key pointis the perceptionofall this. Feedback from local sensors is compared against a
reference level for the desired state, and the output signal is adjusted accordingly. This
compensatesfor unexpectedresistanceto the muscle’s work — andifyou think aboutit, you've
neverlifted a weight by applyinglinear pressurein your life.Literally millions of low-level frequency
sensitive feedbackcircuits create what Powerscalls Level 1 — theinterface to the outside world
at the sensory/motorlevel.
Thenwestart to encounterhierarchy. Where dothe reference levels for the desired states come
from? Well, these are the outputs from Level 2, but this time they correspondto a higher-level
notion: like thatof vertical vs. horizontal movernent. By positing a hierarchyof feedbackcircuits
whose outputs becomethe referencelevels (le. contro! signals) for lower levelcircuits, Powers
willlead you to agree that when youare walking at 2 miles per hour,there isan identifiable, traceable
neural frequencyin yourbrain which doubles in frequency when you walk at 4 mph. Andif you
find that hard to swallow,by the time you reach higherlevels of hierarchy we are talking about
frequencies which correspond to degrees of emotion. Of hate. Of love. To sleep, perchance to
dream... “Do Androids Dream of Electric Sheep?”(6).

| suspect| have strayed somewhatfrom thetitle ofthis article. But I do think it's important to
set the context. !f you want somefun with computers,start playing with expert systems.If you
wantto learn something useful aboutartificialintelligence, start reading some books. The two
are not the same and I personally doubtthat insights from one muchhelpin the assimilation
of the other.
Perhaps we should focus on the main theme.This gives me a small problem since the arbitrary
readerofthis article exists in four configurations: you know about APL(or you don’t) and you
know about expert systems(or you don’t). Here | am going to pitch the discussionslightly in
favour of someone who knowsa bit about APL but nothing about expert systems,although |
hopethere will be some comfort for the others here and there.
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Let’s recap on APL’s strengthsin this area. We have a language which supports recursion with
no limits apart from workspacesize. Localvariables and argumentsto recursive functions are
properly masked and pushedto a stack on each recursiveinvocation, Logical operations in APL
are generally implemented at data word bit level and are very comprehensive andvery fast.
Arrays of arbitary dimension are supported and most primitive operations apply element-wise
without looping. APLis a threaded interpretive languagein whichindividualbuilding blocks are
defined and can beinvokedin free-standing manner(like LISP). If LISP suffers from parentheses,
APLsuffers fromsilly specialist symbols, but fortunately this last aspectis starting to disappear
in the more enlightened implementations. APL is very good indeed at numeric computation of
high complexity in both the scientific and the commercial domains,and in additionit is fast and
elegantat string handling.
Standard APLdisallows non-orthogonalarrays andthoseofmixed character and numeric type.
This is undoubtedly a disadvantage for expert systems workbutis overcome in APL2. However,
I haven't used APL2 seriously yet, like most other APLers | suspect, and shall confine my remarks
totraditional (or as my American friends wouldputit, “vanilla’’} APL. So the question becomes:

“What has PROLOGgot that APL hasn’t?””
The answer, surprisingly to APL aficionados,is: quite a lot. However, perhaps surprisingly to
PROLOG programmers,it turns out that one can codeall the standard PROLOGbacktracking
and similar logic capability into APL user-defined functions(ie. into a subroutinelibrary). You
then end up with an APL workspace oriented towards the developmentof expert systems, but
with the great advantageofcarrying withit all the “hooks” and existing facilities which have
been developed in APLoverthelast 20 years.
Evidently PROLOGusersdon’t mindthat they have no properfiling, no error control, no serious
peripheral control, no multi-process synchronisation, no inter-user communication, no user or
file security, no computationalintrinsics beyond add, subtract, divide and multiply, no interpreter
available on IBM mainframes, nolinks te COBOLand other languages, no screen control, no
graphics capability, no links to deviceslike “mice”... It makesit fun to develop expert systems
in PROLOG,but awfully hard to sell them. So far | keep seeing demonstrations of PROLOG
expert systemstelling me how to water my houseplants,butthe florist down the road isn’t selling
the packageyet.
Let’s look at the frameworkof an expert system in APL terms. This path has beentrodden before
(7) butI'd like to look at the problem in a slightly different way. To makeit morepractical, let
metell you about an expert system | have been writing and playing with. It’s called GENESIS
4. This soundslike a reasonable namefor a package: GENESIS Release 4.0; but actually this
is to do with the Bible (8). Not that | am particularly religious by nature; it’s just that the Bible
predates “Behaviour: The Control of Perception” as a functional specification of humanity by
about 5000years,soit’s of interestto all artificial intelligence bufts.
All expert systems have three chunks,
The SITUATION MODELis a wholeload of information about(in this case) Adam’s descendants,
their marriages, their progeny and the main eventsin theirlives.
The KNOWLEDGEBASEisa setof rules whichindicate the laws of genealogy. For example,
“Ais offspring of B if B begat A” and so on.
The SYSTEM MANAGERis a setof programsthat allows you to explore the situation model,
askit questions, andaskit to draw conclusions:for example,“ls Z descended fram A?”. Clever
system managers sometimestry to propose rules by looking for patternsin large amountsof
datain a situation model,
That’s all.
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What| will do now is re-write parts of Genesis Chapter4 asif | were entering lines into an APL-
based expert system,trying to keep it as muchlike PROLOGaspossible. The numbersin the
margins are the verses.
1. "'And Adam knew Evehis wife; and she conceived, and bare Cain, and said ‘I have gotten

a man from the Lord’.””
ADAM IS-MARRIED-TO EVE
CAIN |S-OFFSPRING-OF ADAM
CAIN IS-OFFSPRING-OF EVE
CAIN IS-SEX MALE

2. “And she again bare his brother Abel.”
ABELIS-OFFSPRING-OF EVE
ABEL IS-SEX MALE

8. ‘Cain rose up against Abel his brother, and slew him."
CAIN KILLS ABEL

16."*Cain wentout from the presenceofthe Lord, and dweltin the land of Nod, onthe east of Eden.”
CAIN INHABITS NOD
NOD1S-EAST-OF EDEN

17."And Cain knewhis wife, and she conceived, and bare Enoch: and hebuilded a city, and
called the nameofthecity,after the name of his son, Enoch. And unto Enoch wasbornIrad:
and Irad begat Mehujael: and Mehujae! began Methusael: and Methusael begat Lamech.””
CAIN IS-MARRIED-TO MRS.X
ENOCH IS-OFFSPRING-OF CAIN
ENOCH IS-OFFSPRING-OF MRS.X
CAIN BUILDS-CITY-CALLED ENOCH
IRAD (S-OFFSPRING-OF ENOCH
MEHUJAELIS-OFFSPRING-OF !RAD
METHUSAEL IS-OFFSPRING-OF MEHUJAEL
LAMECH|S-OFFSPRING-OF METHUSAEL

There's a lot moreofthis sort of thing. | know that the Bible is now available in compressed
text form onfloppy discs as “THE WORDProcessor”(9) but!’ll wagerthat the logicalinferences
remain unencoded.
Whatcan we do with APL so far? Well, we need to encodethis information into APL datastructures.
‘There are many ways ofdoing this, of course. An obvious approachisto write little parser
which takes statementslike LAMECH IS-OFFSPRING-OF METHUSAELanddivide them into
their different text strings(3 in this case). Westart building a text matrix with a uniqueinstance
of each name. Whena statement comesin, we look up the row numberof eachstring or we
add the new string to the end ofthe matrix. So the sequence:

MEHUJAELIS-OFFSPRING-OFIRAD
METHUSAEL1S-OFFSPRING-OF MEHUJAEL
LAMECH IS-OFFSPRING-OF METHUSAEL

would be represented by these two matrices:
MEHUJAEL 1 2 3
\IS-OFFSPRING-OF 4 2 1
IRAD 5 2 4
METHUSAEL
LAMECH
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Actuallyit’s slightly trickier than this as we shall need flag bit to indicate which entry is a
relationship and whichis a noun,and they aren't alwaysbinary relationships, and the arguments
aren't always on each side. But the basic idea’s the same. A simple parsing function in APL
is about5 lines of code, and if we call it ADDit really does looklike PROLOG.:

ADD ‘LAMECH IS-OFFSPRING-OF METHUSAEL'
So far, so trivial, but we’ve done something epoch-making: we've defined our first function in
XPL, which is the name | have chosenforthis set of functions, written in APL but using ASCII
character set throughout. Now we wantto interrogate the database:

“Is Lamechthe offspring of Methusael?”’
DOES ‘LAMECH IS-OFFSPRING-OF METHUSAEL’

TRUE
“Is Irad the offspring of Mehujael?””
DOES‘IRAD !S-OFFSPRING-OF MEHUJAEL’

FALSE
Funnysyntax,isn'tit? I'm trying to stick to PROLOGthough,andthisisit. Now is it mindbogglingly
hard to code this in XPL? Notreally: function DOESlooksto be at least one tine long: it has
to find a particular row of integers in the matrix. Of course things get tougher in PROLOG quite
quickly:

“Whois the offspring of Methusael?””
WHICH ‘X:X IS-OFFSPRING-OF METHUSAEL’

LAMECH
“Whois the offspring of Lamech?””
WHICH ‘X:X IS-OFFSPRING-OF LAMECH’

NO MATCH
This time not only do we haveto find a particular row ofintegers in the numeric matrix, we also
have to work out who X refers to andfind him in the fist of names. Fiendish stuff. Still, | think
wecanjust about cope.Let’s move onto the knowledge base. Here’s someusefuljargon. You
and | are ‘‘knowledge engineers”in the context of our translation of the Bible into XPL format.
Priests are ‘domainspecialists’: Heaven and Hell is their domain. To this | would add that people
who create expert systems languages, as we are doing at this moment, are presumably
“‘metadomain specialists”’ (I believe this is an original coinage).
It gets boring telling XPL everything twice. For example:

ADD ‘LAMECH IS-OFFSPRING-OF METHUSAEL’
ADD ‘METHUSAEL IS-PARENT-OF LAMECH’

How aboutdefining a rule instead?
ADD ‘X IS-PARENTOFY IF Y IS-OFFSPRING-OFX’

and while we're aboutit:
ADD 'X JS-OFFSPRING-OF Y IF Y IS-PARENT-OF X’

Not too hard to handle eitheris:
ADD ‘X IS-HUSBANDOFY IF X IS-MARRIED-TO Y AND X IS-SEX MALE’

Nowtry:
ADD ‘XIS-GRANDCHILD-OFY IF X1S-OFFSPRING-OFZANDZ IS-OFFSPRING-OF Y
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We'veintroduced the conceptof ‘‘place markers”’, which are analogousto the local namesof
the argumentsoffunctions, exceptthat the functions are relations (data) rather than programs.
There are many waysto incorporate these into XPL and your ownideaswill undoubtedly be
better then mine: | use negative numbersin the integer matrix to denote place markers:

MEHUJAEL 1 2 3
IS-OFFSPRING-OF 4 2 1
IRAD 5 2 4
METHUSAEL -1 6 -2
LAMECH -1 2 -3
1S-GRANDCHILD-OF -3 2 -2

The functions DOES and WHICH now becomerather moreinteresting. Suppose we ask the
question:

DOES ‘ENOCH IS-GRANDCHILD-OF ADAM’
DOESnowhasto go scouting around to seeif this is a bit of knowndata.If not, it goes to see
if it has a rule-based definition for the grandchild relation. If it does,it hasto find the first match
for Enoch basedontheoffspring relation, and then pause while it tests whetherthis match in
turn relates to Enoch.If not, it can resumelooking for further matches for Enoch.It goes without
saying that an XPLfunction employing recursionis the elegant(possibly the only) wayto implement
this process.It isn’t very difficult to do.
Here’s a moreinteresting rule:

ADD‘X IS-DESCENDANT-OFY IF X IS-CHILD-OFY’
ADD ‘X IS-DESCENDANT-OFY IF X IS-CHILD-OF Z AND Z IS-DESCENDANT-OFY"

Recursion groupieswill see the classic syntax: thefirst line denotesthelimiting condition, the
seccnd line forms the recursive relation. The extensive use of recursive tests based on goal-
seeking requests from the useris termed “backtracking” for obvious reasons. The standard
mechanismofthe state indicator in APL handles such requests beautifully.
| hopethat thase with some APL experiencecanseethatit is not inordinately tricky to implement
these aspects of PROLOGin user-defined APLfunctions. After a while the imagination starts
runningriot:

ADD ‘X PROBABLYIS-CHILD-OF Y IF X IS-CHILD-OF Z AND Y IS-MARRIED-TO 2”
| suppose there’s always the milkman. Adverbslike DEFINITELY, PROBABLY, POSSIBLY,
CONCEIVABLY(oops) and INCONCEIVABLYcan conveniently carry probability valueslike 1.0,
0.75, 0.5, 0.25 and 0; if you want to change the climate of expert opinion you can tinker with
the values. And don’t forget NOT:

ADD ‘X IS-SEX FEMALE IF X NOT IS-SEX MALE’
Well, we don’tall live in San Francisco.
Whatabout expert systems themselves? If you recall the three elements:
— situation model
— knowledge base
— system manager

then it turns out in languages like PROLOGthatthe preceding constructs are used on an
intermixed basis to representdatain the situation model and rules in the knowledge base. In
XPLonefeels it may be cleaner to keep them separate, butthat's a matterfor personaltaste.
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More importantly, most PROLOGusers don’t seem to have caughton to the fact that muchof
the datain the situation model may well be a transform of, for example, data aboutpatientsin
a medicalfile whose records have been painstakingly composed over manyyears.File access
to other systemsis imperative; most of the facts are already there.
Furthermore,although PROLOGis goodatrelations, it’s very bad at numerical tests. An expert
system for shopfloor control needs to copewith quantified tests based on quasi-real-time input
from process sensors: for example:

ADD ‘TURBINE SWITCH-SETTING OFF IF RPM ABOVE5000’
is as far as | know impossible to handle in PROLOGif RPMis intended to be directly linked to
the real world, whereas in APL one simply makes RPM variable shared with an auxiliary
processor which handles direct data capture. For non-APLers this means:variable RPMin the
APL workspace is dynamically coupled via a programmer-specifiable update protocol with an
arbitrary machine code segment,whichisitself either handling process input/outputoris talking
to someother processthat is. The pointis that a robust and very well established framework
for this kind of dynamiclinking already exists in APL.
I hope | have managedto whettwokindsof appetite.If you know APLalready, you maybe starting
to think about building your own XPLfunctions (mineare for private consumption and you've
had numeroushints already) and writing yourown expert system.If you know about expert systems
and aretoiling with inadequate tools, you mightjust think aboutlooking at APL instead. An unlikely
marriage? I don’tthink so. No more than Cain’s, anyway;the identity of Mrs is the theological
riddle of the millenium, Good luck with such experiments: may thy domainspecialities be brought
forth and multiply upon the interface of the digital computer.
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STEPS TOWARDSA BETTER BASIC — PART 2
by Anthony Comacho

in this second extract from Anthony Comacho’s series aimed at convincing BASICusersof the
delights ofAPL, the notionofarrayprocessing /s discussed andan intriguing example is selected
from the Gregorian calendar.
The article is reproduced with the kind permission of DATALINK magazine.
Alanguage which allowsa singleinstruction or commandto processall the membersof an array
“at once” so to speak, has the advantagesthat it saves the programmerthinking about
unnecessary loops and it makes the programs compatible with parallel processors.
In any programminglanguageit is necessary to have a methodfor teferring to variables which
allows the variable referred to to be changed under program control.
An easywayis to nameallthefields in a record and thento step from the recordto the next
through afile. This approach avoidsthe needto vary the nameof the variable thatyou are dealing
with while at the sametime achieving the objectof dealing with a seriesof variablesin the same
waywith the samepiece of program. This is commonin Cobol.
Asecond way— one familiar to people who have programmedin Basic — is to define an array
of variables which have a name in commonand a subscriptto distinguish betweenthe various
members ofthe array, for example ARRAY(25) for 25 numbers.
The third methodis to use the array nameto referto all the members of the array and to use
a subscripting method whenoneor more of the membersofthe array is to be singled out for
individual special treatment.
Of these three methods,only the third allows simple instructionsto referto all the members
of an array.
The first advantageofthis is that the programmerdoesn't have to think of so manyloops.All
he needsto dois to ensurethat all the variables on which he wantsto performa similar operation
are membersofthe samearray. Of course,this doesn’t actually removetheloopfrom the program.
The machinecodestill runs round processing eachitem of the array in turn until they are all
done,butit is done in machine code by the interpreter program,not slowly as a FOR...NEXT,
DO WHILE or REPEAT UNTIL loop and the programmerdoes nothaveto bother aboutstart
and end conditions of the loop.
Theother main advantageis that this method explicitly allows for parallel processing. We will
not benefit much from this until a new generation of computersis in commonuse. The problem
with array processorsor parallel processorsof any kindis that they normally require programs
to be specially rewritten for them.This is because an ordinary compiler cannot tall whether the
sequencegivenis important.
Aconsequenceofthis is that most programsget no advantage from array processors and so
very few array processorsare in regular daily use.
The leap yearfunction shownin Figure 1 demonstrates the great brevity of APL. Instead of
explaining the use of the symbols, | will stick to the principles.It takes in YEARS — a one
dimensionalarray(ie a row or list) of years — and outputs LEAPS — another one dimensional
array of leap years.| have putin an extra pair of brackets to show the sequenceof calculation.
Thefirst operation (inner bracket) is to find the remainder after dividing each yearin thelist by
4 and 100 and 400 and 4000.
Theresult of this is a table of remainders four deep and aslong as the numberofyears in the
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list. Then for each year(ie columnin the table) this table is processed (outer brackets).If the
remainderfrom division byfour waszero thenitis aleap year unless the remainderfrom division
by 100 waszero,in which caseit is not. But even then it would beif the remainder from the
division by 400 was zero and the remainderfrom division by 4000 wasnot.
The result of the processing is an array of true or false or yes or no values — ones for years
that passed the test and are leap years, and zeros for years that did not passthe test. The last
thing to dois to select out of the original array all those years which correspond to onesin the
array of true and false values and this is done outsideall the brackets bythe (true and false
array)/YEARSoperation. Notice how the operations on each year can be donein parallel. The
line works equally well with two, 20 or 200 years in the YEARSarray.
Figure 1: A Leap Year Solution in APL

YEARS :
1984 1985 1986 1987 1988 1989 199) 1991 1492
 

LEAPS —(# +0=(4 100 400 40009 IVEARSIYEARS
LEAPS

1984 1988 1992   
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APL AND GRAPHICS STANDARDS.
by Dick Bowman

Nowthat the bang of your head on thetable (reaction to the word “‘standards"’?,) has woken
youup again,there are some thingsto be said aboutlinking APLto the computergraphics world
and doingit sensibly, so that we can take advantageof whatother people are doing, and they
haveless of an opportunity to think of us as a bunch of iconoclastic weirdoes.

What's APL Got To Do With Graphics?
Quite a lot, | think; on two bases:

a) Graphicsoffers the same sort of productivity to users that APL offers to program
developers. Taking the view that one major attraction of APLfor the program writer
is the ability to see what’s going on asit happens,there is a symmetry to also being
able to provide visualisation to the end userata similar level of immediacy. Youjust
can’ttackle this byfiling data away and logging onto anothersystem every time you
want to draw a picture; graphics have got to be immediately accessible from within
the APL environment ({ recognize that there are recent developments on some
implementations whichdo,in principle, offer very flexible access to non-APL facilities).

b) More seriously, taking graphics ata more abstractlevel than piecharts and histograms,
what is being manipulated by a graphics program is objects. Now what are objects
but collectionsof coordinatesin n-dimensional space? At a simplelevel, in 2D space
we could have a square defined as a setof four pairs of x—y values. We would then
like to be able to moveit, rotate it and magnify it. The obvious approachis to handle
the square as a 2x4or 4x2 array. One would think that a language which handles arrays
implicitly would be at something of an advantage overscalar languages.

What Has The Computer Graphics World Been Up To?
Once upona time graphics were a hideously expensive businessto getinto (particularly interactive
screen-based graphics) and you neededall the computational power you could get. Graphics
programswere written to operate with specific hardware:inside your graphics program you would
be specifically incrementing the pen of, say, a Calcomp penplotter.
Gradually, an evolutionary process occurred in which falling entry costs and device diversity
led to increasing recognition of the problems associated with customisation of application
programsto specific items of hardware. For example:

i) Calcomp software — many other manufacturers supplied software to permit their
hardware to emulate Calcomp penplotters.

ii) Manufacturer packages — stemming from the wider introduction of hardware with
more extensive features (e.g. graphics input); a prime example being the Tektronix
PLOT10 package.

iti) Independentstandards — the SIGGRAPHCoreproposal, the ISO GKS,or “Graphical
Kernel System” standard. There are two immediate points of comparison between
Core and GK&;Coreisintrinsically a 3D standard, while GKS is 2D. GKS nevertheless
looks closer to becoming an accepted standard in the ISO-BSI meaning of the word.

There is good reason to supposethat graphics standards which emerge from a widerbase than
individual manufacturersoruserswill achieve somestability and widespread recognition. Already
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inthe world of FORTRAN programming you acquire leperstatusif you persist in writing graphics
applications without due regardfor either Core or GKS. Equally, manufacturers are beginning
to produce graphics terminals which are themselves bound to the standards(notethis reversal
of direction).
Oneother aspect of GKS whichis worthy of noteis that the standard introduces a concept of
language binding; implementations ot the standard which are invokable from a particular
programming language mustall use exactly the samecalling protoco! — evento the extentof
using the same subroutine names.
Something else about GKS should strike a familiar note; the main line-drawing primitive is the
“polyline” — it drawsa line througha setof points. In other words, GKStreats single points
as a special case of multiple points.

What’s The APL World Been Up To?
Sofar as | can tell, the APL community has beenits usual independentself; often invoking the
cry ‘we don’t need to worry aboutthat, we're too busy being productive”. | don’t wantto detract
in any way from the excellence of someof the work that’s been donein APLwith graphics as
its end-point; the IPSA graphics whichlie behind packageslike SUPERPLOTspring immediately
to mind, as does the achievementofIBM in making the 3279 display screen combine graphics
with text dialogue. There have already been proposals for implementing the Core standard in
APL(1,2).
Nevertheless,| get a distinctflavourof low-tech whenI lookat the general approachto graphics
in the APL world; deviceslike Anderson-Jacobson paper terminals seem to be the norm, with
few applications stretching beyond the business graph.
Equally, ! am interested to note that the “leader” among APLgraphicssoftware is probably
IBM’s GRAPHPAK(3), atleastin terms of market penetration. If GRAPHPAKhasa philosophical
stance,it certainly isn’t one of alignmentwith either Core or GKS.
Lookingtothe future,| predict that we'll be seeing alot of the APL* PLUS/PC graphicsfunctions
(4); but you don’t design a graphics package by copying Microsoft Basic: anyone intending to
work seriously with this system is going to do themselvesa long-term favourby creating a set
of appropriately-designed coverfunctions.

Can We Do Anything AboutIt?
Thefirst step we have to take is to recognize that there is indeed a problem.
As anextstep, we should begin to familiarize ourselves with whatthe restof the world is doing.
Both GKS and Core have complete(if dry) descriptive documents (5,6); there's also a quite
readable textbook about GKS(7). Further background reading on computergraphicsis plentiful,
(8) being a recommended example.
I would suggestalso that anyoneplanning to workin the graphics area makesaconsciousdecision
to implementfunctionsatthe level defined within either Core or GKS,building upin classic fashion
to the levels needed within the application. Evenif youinitially intend only to producethe usual
businessgraphsyou'll havelaid afoundationforthe more imaginative displays exemplified by(9).
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One could do worse than adopt GKSasa standard for two reasons:
a) GKSlookslike beating Coreto the status of being an accredited standard as opposed

to a draft proposal;
b) 2D systems havelimitations, but they should be easier to produce and have a pragmatic

advantage that the most useful (if not the prettiest) business graphics are 2D. Most
graphics terminals also are 2D.

Having homedin on GKS,we thennoteit as concerningitself with language bindings;if we
wantto be taken seriously we'd better get downto atleast agreeing these amongourselves.
Multiple contradictory APL implementations of GKS,all with differing function names,are not
going to go down well with the rest of the graphics world.

Is Anyone Out There Working on an APL GKS Implementation?*
APLhasa lotto offer the graphics world. Non-APLgraphics users are beginning to show some
signs of recognising that they have needsforthe sort of solutions that APLoffers. It may be
hard for you to accept, but the majority of them have never even heard of APL.

Wecan make ourselves known,but before wedothis there has probably got to be some element
of setting our own housein order. | suggestthat we begin to dialogue with the GKS people to
see whether a GKS languagebindingfor APLisa viable proposition. The British APLAssociation
could provide a platform on which we might base an approach,but there’s no point doing anything
unless we can agree amongstourselves what we want to do. Any such proposal would in no
way remove incentivesfor individuals to produce packagesastheyseefit.
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*Ed: Yes — see nextarticle.
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GKS — AN OPPORTUNITY FOR APL
by Richard Nabav!

Introduction
Traditionally, APL has been outof the mainstream of computing.A lofty disregard for most of
the things which DP professionals regard as important has characterised the world view ofAPLers,
although in manycasesthis disregard has been justified by subsequent events. The result of
this has been that APLhascontinuedonits own course,withlittle recognition of the good things
whichthe non-APL computing world has been doing. Even today, you comeacross APL‘experts’
who seem oblivious to the power and simplicity of spreadsheets such as Visicalc and Lotus
1—2—3.It is illuminating to lookthrough the proceedingsof the annual APL conferences, where
you find surprisingly few papers which lookoutside the confines of the APL workspace.
Probablythe greatest step forward in overcomingtheinsularityofAPL has beenthe introduction
overthe past few years of versions of APL. for microcomputers. Manyofthe micro implementationsof APL have included good ‘hooks’to the outside worldto allow easyintegrationof, for example,word processing with APL applications. APL. users are becoming more awareofthe advantagesofthis kind of synergy,andthisis certainly progress. Anothervery significant moveis the current
work being done on the ISO standard for APL; mostindustry commentators now feel that themain concernof users is moving awayfrom the performanceoftheir computer systems, towardsissuesofportability, standardisation,andlinks betweendifferentsoftware suites. The forthcomingISO standard forAPL seemsto metobe strong evidenceforthe argumentthatthe APL communityis taking thesetrends seriously.
It is surprising, therefore, that there has been solittle interest in the APL. world in the GKS or“Graphical Kernel System”standard. This is even stranger when you considerthat APL hasfor a long time been quite closely associated with graphical applications (admittedly usually ofthe business graphvariety, rather then animated or CAD/CAM graphics). | feelthat it is timethat the APL community consideredits response to GKS.

What is GKS?
For many years, computer graphics has evolved in a very hardware-dependentway. Majormanufacturers suchasTektronixand Calcomp have produced graphical devices with their owninterface protocols and conventions, and of course with different capabilities. As usual, IBMhas goneits own way, and has remained incompatible with any other supplier, whereas smallermanufacturers haveoften tendedto emulatethe protocolsof the main vendors,by for example,selling equipment whichis ‘Tektronix 4010 compatible’. On the software side, the routines toaccess graphics devices have also been highly diverse in the way they have handled graphicinstructions. The netresult of all this has ofcourse beenthat applications software which makesuse of graphics has tended to be much more machine-specific than software which uses onlytext inpuVoutput.
In keeping with the overall trend in the computing industry towards a greater emphasis oninternational standards,variousinfluential groups and individuals have been working since 1975ona graphics standard which would removethis ‘Towerof Babel’ style of graphics development,and substitute a clear, well defined and aboveall fiexible standard protocolfor interfacing computersoftware to graphics devices. Theinitia! work was donebythe Germanstandardsinstitute (DIN),andlater taken up by experts from 16 countries,including a strong UK team.Thefinal resultofall this is an ISO standard,which is now complete, and which hasinternational support frommostmajor suppliers of graphics devices.In additiontoits International status, GKSis expectedto be adopted as a national U.S, standard by ANSI, although anotherrival graphics standard(‘Core’) hasits supportersin the States.
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Whatdoes GKSlooklike?
Because of the need for the GKS standard to be comprehensive,aswell as free of dependencies
on particular hardware or programming languages,it is expressed as a rather abstract model,
expressed in a numberoflevels. Some VECTORreaders maybe familiar with one vendor's
low-level graphics system, namely IBM’s GDDM,andso| will illustrate the features of GKS by
reference to GDDM.
GKSdefines a numberof a logical graphics functions such as ‘POLYLINE’ (draw a seriesof
lines) and ‘FILL AREA’(fill arbitrary polygons with specified colours and patterns). These are
low-level commands,and correspond roughly with GDDM’s low-level concepts. The mostbasic
GKS commands(which nonethelessare sufficient to implement very good graphics systems)
are defined as Level 0a, and are intendedtobe suitable for business graphics, as well as providing
the low-level support for higher level commands, Level 0a definesonly graphics output, without
any digitising or interactive graphics capability. An implementation of GKS might, therefore,
restrictitself to being an implementationat Level Ga, and ignore the more sophisticated features.
Levels Ob and 0c are the same, except that they add inputfacilities for interactive graphics
applications.
Moving upto Level1 of GKS,furtherfeatures are added,including support of multiple workstations,
display of several pictures simultaneously, manipulation of parts of pictures, etc. Level 1 (again
subdividedinto 1a, 1b and 1c) would generally be used for simple Computer Aided Design or
interactive simulation software.
Finally, Level 2 adds features such as copying whole graphs,or ‘segments’ of graphs, between
workstations, use of pre-defined picture segments,etc. This level is aimedat sophisticated CAD
and graphical! editor applications.
Provision is made at eachstagefor the application to query whetheror not a particular feature
is supported by the software and/or the hardwarein use.

LanguageBinding
The GKS concepts described aboveare definedin an abstract fashion. For example, POLYLINE
is defined as a GKS function for drawing a seriesof straightlines, andit takesa set of parameters
consisting of the numberof points (needed for crude languages which have notheardof the
APL‘shape’primitive}, and the XY coordinatesof the points through whichtheseriesof straight
lines should be drawn. The tine is drawn using a preselectedlinetype, width and colour.
Thejargon‘languagebinding’is used to describe astandard wayofinterfacing a given computer
languageto the abstract GKS functions. Associated with the ISO standard isa ‘language binding’
for Fortran. This specifies, for example, that the GKS function POLYLINE should be accessed
by a Fortran subroutine called GPL, using the syntax:

CALL GPL(N,PX,PY)
where is the numberofpoints, and PX and PY are twoarraysof the coordinates, expressed
as real numbers.
As well as the Fortran binding,there is also a semi-standard Pascalbinding,although this has
not beenincorporated in the GKS [SO document.
To understandthis more closely, consider GDDM again. GDDMdefinesa setof graphics functions
which can be accessed from a numberof languages.In APL,the interface (‘binding’ in GKS
jargon) is AP126, whereasotherlanguageshavetheir own IBM-defined methods of accessing
GDOM.
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An APLbinding for GKS
This is where we cometo the crunch.Is it possible, or indeed evendesirable, to propose a standard
interface between APL and GKS?
My ownviewisthatit is highly desirable that there should be a standard APLinterface to GKS.
The main reasonsfor this are:

(a) It will increasingly be the case that mainframes, minicomputers and even
microcomputers will be supplied with GKS implementations.It is highly desirable that
APL should be able to accessthese, and it would be a greatpity if each vendor came
up with its own syntax (again!) for doing what other lanquages wil be able to do in
a standard way.

(b) It will also be increasingly the case that manufacturers of graphics deviceswill design
the interfaces to their hardware with GKSin mind.If APL is to get the best out of such
hardware, access via GKS routines will be both simple and efficient.

(ce) It will add greatly to the international credibility of APL, and further the progress which
the APL. ISO standard has made,if the APL community is seen to be taking international
standardslike GKS seriously.

As to the question of whetherit is possible to define an APL binding for GKS, my answeris yes.

How would an APLbinding for GKS look?
It seemsto methatthereare three possible waysof defining a standard interface between APL
and GKS.
Method 1
The interface to GKS could be defined by a Shared Variable Processor. This would look roughly
like IBM’s AP126 processorwhichlinks APL with GDDM.Most probably, there would be a Control
variable (CTL) and a Data variable (DAT) which between them would govern the interface to
GKS. CTL would be used to indicatethe GKSfunction required, and DAT would be used to pass
parameters (such as coordinates) to GKS and receive back data from enquiries to GKS, GKS
functions would beindicated by (probably) numeric codes. For example,to draw a polyline, we
mightenter:

DAT <— LINEDATA
cTL<—11

In this example, LINEDATA would be a 2 by N numeric matrix of the points through which the
polyline would pass, and 11 would be the code whichthe binding standard had assigned to the
GKSfunction POLYLINE.(This is the numberdefined by the so-called Metafile format for GKS,
so there would be a correlation between the APL codes and the GKS main standard).
If it were felt advantageous to avoid numeric codes, we could use an alternative form:

DAT <— LINEDATA
CTL <— ‘POLYLINE’

i.e. We could use text names or mnemonicsto indicate the GKScall required (althoughthis
could reduce efficiency of execution).
The advantages of Method are asfollows:

1. It would besimilar to IBM’s AP126,whichis already widely used, and it might even
be possible to provide partial compatability between applications for GDDM and
applications for GKS, using table lookupto translate between the two.
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2. It would involve no additions to the APL language.
The disadvantagesof using Shared Variables to access GKS are:

1. Shared variables are defined in the ISO APL standard as an optionalfeature. This
meansthatnotall ISO-standard APLinterpreters could use this method to access GKS.

2. The use of numeric codesto indicate the GKS function required might be considered
rather opaque,althoughit would have the advantageof being independentofnational
language.

Method 2
Asecond method ofdefining the binding is to proposea list of APL function names and syntax
definitionsfor those functions.In otherwords, access to the GKSsystem would be via (presumably
locked) APL functions, which could internally use any method theyliked to get at GKS,but which
would have an agreed form. This same example shown above might besimply:
POLYLINE LINEDATA

where POLYLINE would be a locked function. The choice of the namesto useforthe functions
could be as above,although it might be better to use the same namesas the Fortran binding
standard uses for its subroutines. In this case, the above example would be:
GPL LINEDATA

The advantagesof this method are:
1. It could work with any APL implementation,irrespective of whether shared variables

were available.
2. It would be simplerforless sophisticated APL usersto take advantageofthis method,

since shared variables are something of a mystery to some APLers.
3. Again,the APL interpreteritse!f would not have to be changed.

The disadvantagesare: .
1. Using defined functions would be cumbersome, because there are something like

300 GKSfunctions defined.
2. It might reduceefficiencyin critical applications.
3. It might be considered odd to have user-defined function namesreservedfora low-

level international standardinterface.
Method 3
Rather than using defined functions, a more extreme courseof action would be to use Quad
functions to access GKS. Myfirst reaction to such a suggestionis thatit would not be practical
to do this, becauseofthe large numberof Quad functions required, plusthe factthatit would
involve major additions to APL interpreters (which will not always be using GKS).

Case Study: one reader’s approach to the GKS — APL connection
MicroAPLLtd is keen to promotea standard interface between GKS and APL.The steps which
we are proposing to take are as follows:

(a) We will probably be implementing GKS on MicroAPL's Mirage-based range of APL
microcomputers.This will be done by an operating-system add-on whichimplements GKS,
at least at the low levels (up to Level 0ainitially), and which will be accessible by APL
and by other languages, including Fortran using the standard GKS-Fortran binding.
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Wewill invite interested parties to send commentsto us onthe best overall method
of interfacing APL and GKS,withtheintention of being able to submit a paperforAPL85
with a suggested language binding. At the sametime, we will implement the suggested
binding on our equipment, to give those whoare interested the opportunity of trying
it out. Although we have not reached anyfirm conclusion onthe best form ofthe binding,
our currentthinkingis that, overall, Method 2 represents the best compromise,with
the function namesidentical to the equivalent Fortran subroutine names (with some
minor exceptionsin the inquiry functions, to reduce the numberofdistinct names).
If there is enough support, we will propose the binding to the various standards
committeesin the hopethat an agreed APL-GKS binding may be incorporated as an
international standard.
Wewould welcomecontactwith interested users, and other APL vendors,in making
this initiative more widely-based.

Conclusion

GKSrepresents a major opportunity for APL to become associated with standard graphics
applications.If a standard binding can be agreed, APLwill be a natural choice for many of the
graphies packagesofthe future.If GKS is ignored by the APL community, muchof the benefit
of international standardization will be lost to APL users. Action is needed to take advantage
of this opportunity for APL.
 

3.Cros Lane Clove,
Orwell,
Nr Royston,
Herts, JGO SOW
tel.0225-207-530

 

The on/y employment agency run
by experienced APL professionals.

Wespecialise in supplying skilled
APLpersonnel to complement your

APLproject team —
permanent or temporary.

To discuss your particular requirements:

Call Valerie Lusmore on 0223-207530

Registered employment agencylicence SE6440   
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GRAPHICS FOR DECISION-MAKERS
by David Preedy

“Apicture is worth a thousand words’, we are repeatedly told by computer graphics salesmen.
Yet, despite the increasing availability of graphics hardware andsoftware,thereis little evidence
of the use of graphicsat a seniorlevel in corporate planning and decision-making. The typical
board memberis presented with a thick report of detailed accounting schedulesforthe latest
period, but rarely is a graph included.
Several reasonsaretypically put forward for this:

“graphics is too expensive”
“graphs ofall our accounting items would take up too much space”
“graphs are misleading”
“‘numerate people don’t benefit from graphics’.

Such excuses might be acceptableifthe currentalternative could be seen to be working effectively.
Butthe traditional accounting statements — profit & loss, balance sheet, and the like — were
developed long before the adventofcomputers and the resulting impact on management methods.
Valuable as they are for somepurposes,thesetraditional statementsinevitablyfilter out much
of the information needed to run a businessin the modern competitive environment, and they
provide formal documentsrather than actionable information.
By ignoring graphics our decision-makersarefailing to equip themselveswith a powerfultool,
and yet the computing profession seems unableto dispel the misconceptions that abound. Some
blameforthis failure can beattributed to the Media for whom layout considerations, visual impact
and sensationalism are often more important than good graphic design (and who have performed
a similar disservice to the causeof Statistics).
Managementcan also point with some justification to the inability of D.P. departments in the
pastto produce well-designed output of numeric data. Even the basic courtesy of providing easily
legible text by using upper- and lower-caseletters is a recent, and by no meansuniversal,
introduction (and a majorfailing of the APL character set).| have yet to see any computeroutput
that incorporatesthe principlesoutlined by, for example, Ehrenberg (1). Against this background
itis hardly surprising thatthe D,P. departmentis rarely consulted in the design of Board reports,
be they in numeric or graphic form.
But the greatest harm to the cause of computergraphicsis frequentlyinflicted by the graphics
themselves. They are too often badly-designed, inappropriate or geared to showing off the
technical capabilities of the equipment and the programmer’sskill, rather than the messages
contained in the data.
Verbal and non-verbalthinking
A prerequisite to the designofeffective graphics is to understand the broad information needs
of the audience andto identify which of these needs can best be met by a graphical approach.
The key to this identification is to distinguish between two modesofthinking — ‘verbal’ and
‘non-verbal’ — which are well explained by Hewlett-Packard (2).
‘Verbal’ thinking is carried out by the left-hand hemisphereof the brain and includes the use
of symbolism,logic and step-by-step reasoning;the right-hand hemisphere handles the ‘non-
verbal’ activities of mental pictures, intuition and pattern-recognition. The mosteffective use
of graphics of anysort is in these ‘right-hemisphere’ situations.
Contrary to one’s expectations, the majority of Board-level decisions are of this ‘non-verbal’
nature. For despite the claims of some Operational Research workers that models can solve
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problems,in practice thé outputof a modelis just one of a rangeofinputsto the decision-makers.
Evenif the logic of the modelis undisputed, thereis likely to be debate about the assumptions.
Almostby definition,a ‘left-hemisphere’ decision that can be made by a logical process is going
to be delegated by senior management.It follows that graphics oughtto be a particularly suitable
wayto present information at Board level.
Managementusesof information.
The degree of suitability and the appropriate criteria for good design will depend on how the
informationis to be used. This can besuitably classified into four categories— reference,analysis,
browsing and presentation.
Reference,in isolation,is a left-hemisphereactivity for which graphics tend to be unsuitable.
If the ManagingDirector wants to know today’s shareprice,it is much easier for him to read
the numberthan to derive the figure from a graph. Soa user-friendly data retrieval system is
likely to offer the best referencefacility. However, such dataonits ownisofstrictly limited value.
Knowing today’s share price tells a manager whathe will have to pay for shares, but doesn’t
help him decide whetherto buy them.
Analysis involvestrying to uncoverrelationshipsin the data, for example when planning future
activities, and is inherently an exercise in pattern-recognition. In many cases models can be
used to help find and quantify relationships, but even then a graphicaldisplayis normally the
best way to explain the results. Often the mostrevealing analytic charts do not use time as one
of the axes.So,for instance,a plot of share price against dividendyield may allow the manager
to compare share purchaseatdifferent prices with some alternative investments.
Browsingdiffers from analysisin thatit tendsto be a fairly unstructured search, normally to monitor
performance,the aim being to checkfor under-(or over-) performance and to diagnose problem
areas. For example, the manager might wantto look at the historic trend of share price and
compareit with market movements. Exception-reporting canplay a keyrole by providing some
structure to the browsing, but has to be backed up with an easy way to access moredetailed
information. Typically, a time-plot will highlight the sort of significant variations that are being
sought.
Presentationis a significantly different type of activity, because the conclusions have already
been drawnfrom thedata, so the objective is to communicate them rather than discover them.
In these circumstance,the value of a graph dependsonthe natureof those conclusions.A detailed
step-by-step argument maywell be best supported by non-graphic material, maybe using graphs
to explain the background to the problem.In presentationit is essential that each displaytells
a message, and the required message should be the starting-point of the graphics design.
Thetraditional Board report.
Giventhis rangeof information needs,it is easy to see the shortcomingsof the conventional
Board report. It concentrates on the latest period at the expense of trend data andfails to
discriminate between dataof different importance; for example, the keyprofitlines are treated
identically to the accounting adjustments. Moreoeverit presents the data in a numeric form that
is inappropriate for most of the Board’s requirements;it is a reference documentrather than
atrue ‘managementreport’ andreflects the need of auditors and accountants rather than senior
management.Abetter alternative would combine graphical and numeric displays,include trends
and provide an easy wayto search throughthe(typically) large volumesof data. For any large
companythis implies using a computer-basedinformation system,offering well-designed graphs.
At this pointit is worth mentioning the approach advocated byIrwin Jarret(3), who has proposed
standard graphicaldisplays of the main financial statements — Balance Sheet,Profit & Loss
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and Source & Application of Funds. However, by accepting these existing reports as the starting-
point, this approach doesnotdifferentiate the ways in which the information might be used.
The result is merely to convert whatare in practice reference documents from theirtraditional
numeric torm into graphs that are, as discussedearlier, inherently unsuitable for reference
purposes.
Graphics Design.
Graphics design is a complexarea in its own right, and anarticle like this can only highlight
somesalientpaints. (A more complete exposition is given by Edward Tufte (4). This excellent
bookis well worth obtainingif only for the superb examples of someearly graphics thatit presents.)
Tufte pinpointsthe importanceofeliminating what hecalls ‘non-data ink’, — thefrills that distract
attention from the messageof the graph. Someof these are obvious — the scrolls and fancy
decorations that adorn manygraphsin the Press. These tend to bedifficult to generate on computer
systems and soare less of a problem in computergraphics. But there are other manifestations
of ‘non-data ink’ that some graphics software seems designed to encourage.
Grid-lines,for instance,(a relic from the days of graph-paper) serveonlyto refer to the values
of the points on the graph. Such reference is managed muchbetter by providing a table of numbers
that showsthe actual values. Numbering the points on the graphitself is even worse because
it confuses the left and right hemisphere activities of the brain, Similarly the gratuitous use of
colour and/or shading patterns tends to distract from the message of the graph.
Tufte extendsthis elimination of ‘non-data ink’ a stage further and questions,for instance,the
need for axes, whose prime function seemsto be a washing-line on whichto hang tick-marks.
I cannot fault his argument, but must confessto not having implemented this idea and so have
no experience of how it works in practice.
Of course, few graphicsoriginators will be experts in graphic design, and so some guidelines
are neededto direct them, at leastuntil an Expert System is written to do the job. These guidelines
should prevent the worst excesses of bad design, buttheir effect can be beneficial in a more
subtle way. Presented with consistently-designed graphics, managers rapidly become adept
at comprehending them, even whentheformats themselvesarefairly complicated. People turn
outto be surprisingly skillful at learning how to ‘read’ the graphs.
Moreover most of the browsing and analytical graphs can be selected from a ‘chart-book’ of
a few standard formats, e.g.

current year by period
current year cumulative
moving annualtotal/average
long-term trend
scatter-plotmap

eachof which can becarefully designed to incorporate best current practice. The same format
can then be usedto display manydifferent accounting items, suchas sales,profit, return on capital.
Howeverthis ‘chart-book’ approach does not address the individual needs of presentation
graphics.Therestofthis article concentrates on some guidelinesthat are theoretically sound
and have beenfound to workin practice. Other good referencesare the publications by Hewlett-
Packard and 1SSCO (2) and (5). Such guidelines should provide a good foundation for designing
‘chart-book’ formats and one-off presentations.

(a) Provide outputin a variety of media. VDU outputis essentialifyou wantto cater for browsing
or analysis for any but the smallest organisations without becoming ‘snowed under’ with paper.
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Paper hardcopyis the easiest way for managers totake the system awayfrom theoffice. 35-mm
slidesorfoils for overhead projection are needed for presentations awayfrom base, although
video projection nowoffers a real alternative for in-house presentations.

(b) Where thereis achoice, use landscape ratherthan portrait format. At the purely practical
level, this will enable you to get a much closer match betweenoutputondifferent devices, and
also allows more spaceperline of text. There are also good theoretical groundsforthis choice;
portrait format tends to exaggerate effects (normally shown on the Y-axis). Fortunately VDU
manufacturers have beenfaced with the same problem and so makescreenswith landscape
format, Occasionallyyou may need to insert graphsin documentsdesigned asA4 portrait; normally
you can use a reduced-size graph in landscape format.

(c) Decide on asize for hardcopyandsticktoit.If, for example, your overhead projector handles
only 8x10, then don’t produce A4 outputatall.

({d) Establish a colour-coding convention,like the example given in Figure 1. This can pose
considerable problems dependingonthe kit you use — try matching plotter pen colours ona
white background with VDU colours on a black background. Moreover the convention that you
establish should depend on the major comparison being madein the graph, and you should
bewareofcolourslike red which not only has connotations offinancial loss, but also tends to
dominate other colours.

(e) Make careful choices of shading patterns; use shading intensity and line-types to
complementany colour convention so that black-and-white photocopies do notlose the meaning
of the graph (even though they reduceits impact). Where the patterns represent ranges of a
variable, usedifferent intensities of the same tone,ordered sothattheintensity increases as
the range values increase. (See Figure 2 for an example.) Avoid dazzling patterns.

(f) Use upper and lower case text and stick to one style of characters. Beware of software-
generated characters on VDUs,asthe Interaction between the character definitions and the
pixels on the VDU can producedistortions, such as asymmetric ‘O's.

(g) Avoid numbering data-points on graphs(seeearlier). If your messagerelies on having
accurate numbers,then you should question whetherit oughtto be presented graphically anyway.
Prepare a separate reference table outside the graphics area, such as below the X-axis or on
a separate display.

Figure 1. iitustrative example of a colour-coding convention.
 

 

 
Colour Major dimension of comparison

Data-mode Varlance , Division Competitors

Red Adverse Us
Green Budget Divn. A Camp.1
Blue Plan Favourable Divn. B Camp.2
Orange Estimate Divn. C Comp. 3
Magenta Actual Diva. D
Grey Last Year     
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(h) Avoid pie charts. A single pie chart gives insufficient information to draw any meaningfulconclusions. Knowing that 40% of product sales werein the U.K., 35% in Europe and 25% inAmerica merely prompts other questions. What aboutlast year? What aboutprofits? What aboutour competitors? Multiple pie charts should be replaced with a stacked barplot of the samedata whichwill be easier to understand.It also overcomes the visualconflict of mixing a polar
coordinate system (within each pie) and a rectangular coordinate systems(the spatial arrangement
of the pies). Multiple pies withdifferent radii (or areas) aggravate the problemsbyraising issues
of interpretation. Anyway, soonerorlateryouwill find that you need to plot a negative pie angle.

(i) Conventionally time goes along the X-axis, and people are used tothis, but for other bar
charts use horizontalbarsto allow easy vertical comparison. This compareswith similar advice
from Ehrenberg (1) when displaying tables of numbers.

(j) Fortime series,use lineplots to display‘stock’ items (physical stocks, balance-sheet items),
averages overtime,and ratios. To a first approximation they vary continuously,so it is meaningful
to visualize them as movingfrom onelevel to another. Flow items (sales volumes,profit & loss
entries) on the other hand,representdiscrete quantities for each period and so may be represented
by bars on a bar-chart.

Figure 2. Use of shading intensity to show ranges.
Population    - 5X[lgeiow ox   
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(k) Aboveall, for presentation graphsstick to one message perchart and state explicitly what
that messageis. In some cases you can evenwrite the messageonthe chart itself.It is a false
economy to reduce the numberof charts by cramming several messages together, because
the audience have to separate the messagesaswell as understand them individually. Remember
too that oneside-effect of a complicated graph (or a convoluted argument) can be to reduce
the presenter’s credibility in the eyes of his audience.
S have deliberately avoided describing these rules as ‘standards’, because they should not be
applied indiscriminately. Standards cansensibly be appliedto ‘left-hemisphere’, logicalactivities,
but are less appropriate for the intuitive, ‘right-hemisphere’ areas where graphics are most
valuable. Occasions do arise when the best way to convey the required message mayentail
some breach of these guidelines. However your chosen guidelines should be built into your
graphics software at least as default settings, which the userhasto take positive action to override.
Moreoverfew,if any, software packagesare designed with considerationslike these in mind.
Instead they draw pie-charts to show off the high resolution of the VDU,andoffer flamboyant
character-styles and lurid shading-patterns, whoseusewill impairthe effectivenessofthe graphs.
Perhaps the most importantrole of APLin selling graphics to the senior managementof major
corporationsis as an interface to disable the use of suchfacilities.
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CASE STUDY
by Adrian Smith
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| would like to hear from anyone whohasbeenusing APLin the ‘Expert Systems’field. This
appearsa likely themefor the next issue, and offers of material would be most welcome.
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Graphics in Decision Support
by Adrian Smith

Introduction
Imperial Group have consciously diversified from a tobacco companyto a broader base, They
havefourdivisions (tobacco/food/brewing/Howard Johnson — an American Hotel and Restaurant
chain) within which are various operating units, e.g. Golden Wondercrisps. The group has a
headquarters staff based in London and Bristol, whosejobit is to support the chief executive
in directing overall policy and in maintaining corporate control. Part of this HQ staff is a 5-man
Operational Research team, which has developed and implemented the graphics system
described below.
Current Hardware
Clearly the system is developing rapidly, and the hardwareis in a constantstate offlux. As |
saw it, the computercentre was based round 2 MicroAPL‘Spectrum’ machines,running total
of about 200 Mbyte of hard disk. The computersarelinked via Ethernet, so that any user can
run any program oneither machine. Thereis also a (slow)link to a further Spectrum at Bristol.
Virtually the entire London HQ is cabled up with standard RS232ports, and around 12 Tektronix
4105 graphics screens are scattered throughoutthe offices of the board members,financial
planners,etc. Also there are two HP7221plotters, which were usedfortheillustrative graphics
included in this article. The Tektronix screens have been modified to output a standard
‘Red/Green/Blue’signal, so that a whole chain of cheaper colour monitors can be slaved together
for conferences. All the screensare ontrolleys, so that re-location is very straightforward.
Figure 1. Graph No. 768

Cc a ati it 
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Outline of Current System
What| wouldlike to dois to outline quite briefly the system as it now stands, and then to concentrate
on the factors which governedits evolution and led to its undoubted success.First let me say
that as a userof IBM ‘mainframe’ graphics| found the speed, quality andflexibility of the micro-
based systemsvery impressive indeed. Many of the key features would be quite impossible to
reproducein a big-machine environment.
The nearest analogy| can find to the style of operation is PRESTEL. Each graph(e.g. Fig.1)
is given a number, and can be brought up on the screenin one of 3 ways:

—_ the system starts with a master menu, below whichare a series of sub-menus, which
soonlead oneto the right range of numbers, and thenceto the graph.

—  eachuserhas‘quick reference’ card showing the range of numbersallocated to each
type of graph. Thus he can get straightto the appropriate sub-menu, without working
throughthetree of options above.

—_ the usercanlookup the graph number(e.g. '748’ for Figure 1) in a directory and key
it in directly.

Note that only standard graphsare available; to include a new picture in the system involves
a certain amount of programming and some changesto the menus. Howeverthere are 1825
graphs(and tables) to choosefrom,and in practice users undoubtedly prefer a range of known
formats to a general ‘gimmea graph’ facility.
Figure 2.
 c a Operati it
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It seemed to methat the presentation of the system was an importantfactorin its acceptance
at board level. All selection was doneentirely on the numeric keypad, and the ‘function keys’
were replaced by specially engraved keycapssaying thingslike ‘MENU’, ‘CROSS-HAIR’ and
so on. The ‘user manual’ wasa beautifully presented A5 documentcovered in gold-engraved
leathercloth with good thumb-indexing. The Tektronix screens themselves were quite tidy, and
notat all out of placein the office of today’s executive. Alll in all, | would say that as well as being
easy, the system wasalso pleasantto use;I shall return to these thoughtsin the later discussion
on evolution.
Manyofthe neatest features stemmeddirectly from the capabilities of the Tektronix screen.
In particular one could switch coloursin and outvirtually instantly, for example in Fig. 2 one
could start by showing justlast year and budget {actually brown/green),then hit the <PURPLE>
key to bring in the year-to-date figures, then hit <BLUE> for the cumulative variation. To check
the figures that lay behind the picture, one again just hit an ‘OPTION’keyandselected‘Table’.
Again the switch from figures to picture and back waseffectively immediate.
Finally, the use of the ‘CROSS-HAIR’key enabled a simple joystick arrangementto move across-
hair cursor anywhere onthe screen. This could be used to read figuresfrom theaxis, to compare
the relative height of peaks or to show break points in time (such as the year-end). Again, the
overall impression was of a system whichfelt comfortablein daily use.
History and Evoltuion
The genesisof the system wasin July 1981, when a new chairman expressedinterestin a top-
level information system. By December discussions had led to a prototype, with a small
(Superbrain) micro, a 4-colour plotter, and a terminalto a bureau.In early 1982 the OR group
was given a new role in supporting head office functions, and a MicroAPL Spectrum
microcomputer was acquired. At the sametime the bureau service was being developed to drive
a Tektronix 4027 screen, and soon demonstrations were held using live data.

A major step forward was taken in July when a Spectrum was acquired specifically to run the
graphics system, and the opportunity of cabling the entire London office complex was taken.
By August the menuof available graphs had begun to expand. Several similar systems in the
USA were seen, and in Novembera review ofpossible future developments was made.
During 1983 the system quietly bedded down, with some outputgoingdirect into the board
statements as confidence grew. The next stage was to expand from a ‘one-terminal’ situation
to the ideal of one screen per user. The Tektronix 4105 was chosen, and the special keytops
designed. By Septemberthere were 5 screens, and 200 graphs; by Novemberthe numberof
graphs had grownto 500; by February over 1000. Now there are 12 screensand(as of August
22nd.) 1825 graphs, so one can concludethattheinitial growth of the system wasvery rapid indeed.
1984 has been a period of consolidation, with the purchasingofa third Spectrum for development
and a gradual increasein disk space for storage, and in the numberofterminals available to
users. Many minor improvements have been made,but| think it would be reasonable to say
that the several elements of the system have nowstabilised.
| would like to close this review with anotheriookatthis history in the contextof the three-way
interaction between‘User’, ‘Builder’, and ‘System’ whichtypifies the evolutionary process through
which a DSSgrows. Whatis clear from boththeliterature (1),(2) and (3) and myown experience
is thatif any of these three communication channels becomeblocked the growthof the resulting
system maybe badly stunted,or even aborted. The Imperial Grouphistory is a classic example
of the DSS methodin action.
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Essentially the links are:

 

 

 

Figure 3.
User: Chairman/Board

Builder: System: Micro +
OR Group Tek Screen   

.. and the interactions (in cyclic rather than historic sequence) looklike this:
User to Builder:
— initial interest.
— requests for new graphs as experience of prototype system grows.
_ feedback on usefulness of current range of graphs.

Builder to User:
- presentation ofexisting data in graphical form.
- attempt to define new views of data to extract the maximum of useful!

information.
_ willingness to respond quickly to ad hac requests.

Builder to System:
_ requirementfor inexpensive, neat-looking graphics terminal.
_ ability to replace key-caps, andto extract video signal.
- demandfor fast response/ease of use.

System to Builder:
— features like cross-hair cursor, easy removal/selection of colours influenced the

design of graphs.In particular the full graph could be ‘overloaded’ withlines
becauseit was easy to cut them in and out.

- fast recall of graphs from file (and quite efficient storage) led to the PRESTEL-
type ‘pick and choose’ approach.

System to User:
_ early graphs stimulated new viewsof existing data, and generated wide interest.
- increasing confidence around screens and keyboardsled to quick uptake.
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User to System:
- the first impression had to be ‘executive’. Presentable manuals, neatly engraved

keys etc. were essential.
— initial ease of use wasvital. Also ease of re-use after a long period ofinactivity.

Hence the PRESTEL-like menu-tree.
— a cross-hair cursor was needed so that figures could be accurately read off the

axes. Now madelargely redundantby the availability of back-up tables.
In summary it is notjust theinitial ‘User to Builder’ request that mattered. The system evolved
through learning process in whichall the six interactions figured strongly. If anyone who reads
this is involved in developingthis type of Decision Support System I would strongly recommend
them to write downthe six headings above, and to treat them as a checklist to ensurethatall
these channelsat least remain open. The undoubted succes ofthe Imperial Group development
is to me areal encouragementthat the DSS approachdoesget worthwile results in areas where
traditional systems methods are left hopelessly floundering.
Examples
A selection of typical graphs areillustrated on the following pages.
Figure 4.
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Figure §.
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Figure 6.
{ ~ Imperial Group Share Price Recordj August 1979 - July 1984
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Figure 7
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TECHNICAL SECTION
This section of VECTORis aimedprincipally at those of our readers who already know APL,andwill contain itemsto interest people with differing degrees of fluency in APL.
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/ Imperial Group plc

INFORMATION SYSTEM
FOR THE CHIEF EXECUTIVE

Imperial Group employs some 100,000 people. Among
its well known names are Wills and Player in tobacco;
Courage and John Smiths in brewing; Golden Wonder,
HP, Ross and Youngs in food; and the Howard Johnson
motels and restaurants in the USA,
A small experienced OR team has implemented and is
continuing to develop decision support systems
including strategic planning, budgeting, review of
monthly performance and investment appraisal. Our
clients are the Chief Executive, his immediate
subordinates, and the planning and financial functions.
The success of this operation depends on speed and
flexibility of response to requests and a high level of
creativity. The hardware includes multi-user micros
and colour screens. The job offers an opportunity to
join this team and work at the highest level in a large
organisation.
The successful candidate will have several years’
experience following a good degree in a numerate
discipline. Knowledge of APL, modern planning and
management accounting techniques, and modelling are
all desirable. However, creative skills, and ability to
work at a high technical level and to handle very senior
client contact, will be the overriding considerations.
The Group Head Office is split between London and
Bristol and the job could be based in either location.
The starting salary is unlikely to be less than £17,000.

 

Please send relevant career details to:
Mr. G.E. Wells, Imperial Group plc, Bristol BS99 7JR

0272 666961 ext. 2377     
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TECHNICAL EDITORIAL
by David Zieman and Jonathan Bermen

Wearedelighted with the responseto the lastissue; letters and articles have arrived in sufficient
profusion to enable us to basethis issue's technicalsection largely on your own contributions.
This issue introduces a new feature which we hopeto continue on a regular basis —the technical
letters section, Wedo not necessarily agree with all the opinions expressed by correspondents,
but rather than makeeditorial annotations, we hope that youwill write us letters with constructive
criticisms instead.
In the next issue we shall be starting a new feature entitled ‘Surely There Must Be a Better Way?”
Readerswill be invited to submit code where they suspect that there could be a better way of
sdiving a problem, and wewill publish any improvementsthatare received.If you do not know
how to solve a particular probiem in APL, sendit in anyway and seeif anyone has solution.
Ifyou feel that you have a beautiful solution toa problem, sendthatin as well; if no improvements
are published you will have the satisfaction of knowing thatit may be the best. The problems
should be short and capableof being solved with a single APL function. We do notintend to
getinto the business of writing complete packages.
Thedistribution of the inaugural issue of VECTOR was delayed, so we have decided to hold
overthe judging of the competition until the next issue. The responsesso far have been numerous
and excellent, and include an ingenious solution to beat the rules! Keepthe entries comingin;
you never know, you might makeit.
OneofAPL’s problems isthatit has a special character set that cannot be reproduced by most
printers, as you have probably noticed wheneverone of the computer magazinestries to print
any APL. We madevaliant attemptsin thefirst issue ofVECTORto mix APL characters with
ordinary text, which proved possible, but tricky, so we have now decided to make production
easier by keeping any APLtext on a separateline from othertext. if you can keep to the rules
set out below, you will increase the chancesof your letters and articles being printed.

VECTOR Publication Standardstor APL Code
(n order to make the production of VECTOReasier,the following rules should be adopted when
preparing Jetters, articles and other contributions for publication.
Please do not include APL symbols within the text. If am APL symbol needsto bereferred to,
use its name; most APL textbooks have list of symbols and their standard names.
Wherevariable or function namesarereferredto within thetexttheywill be setin ordinary capitals.
This meansthat sentences have to be carefully worded so that a function or variable name can
be easily distinguished from any other words that need to appearin capitals.
APLstatements andfunctionlistings will be reproduced from the submitted document whenever
possible, andwill be pasted onto a separate line beween the text. This meansthatthelistings
should be of high quality; a ‘daisy-wheel’ printer with a carbon ribbon should be used,If you
do not have a quality printer, we are prepared to re-set the APLourselvesif it is not too long,
but we would muchrathernot dothis asit is all too easy to make mistakes. Ideally we need
two documents; the ‘‘readable” copy which shows whatthefinal appearanceislikely to be,
and the ‘‘printer's’’ copy which weactually send to the printers. The “‘printer’s’’ copy needs
to have all the APL completely separated from the text. The easiest method is to leave three
blank linesin the text where the APLis to appear, and to have a separate sheetcontainingall
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the APL; each section also separated by threelines. A simple numbering schemecanthen be
used to show where the APLblockis to appearin the text. These APL characterswill be photo-
reduced andinserted into the text body.
Drawings,figures and black and white photographs are welcome,as they help to break up the
text and makearticles morevisually interesting. Please prepare each figure on a separate sheet
of paper, andgive it a numberand caption. The caption will be typeset and will appearat the
top of each figure, which will be presentedin a box as nearas possible to the referencein the
text. Do not worry about the size of the drawing, as the printers will photo-reduceit to fit the
size of the pageorthe space available. Yourtext should referto the drawingsstrictly by sequential
figure numbers.
Footnotes and referenceswill be grouped togetherat the end of the article, so please avoid writing
text that requires a footnote to be on a particular page.

Introduction to Contributed Articles
In this issue we are presenting four contributedarticles.
“APLpip — the hard seed of a health-and wealth-giving fruit” was originally sent to us by Mr.
Llewellyn-Jonesasa letter. We have convertedit into a technicalarticle. Program listings were
also included, but were unsuitable for reproduction. Mr. Llewellyn-Jones, who works for Reuters
in London,tells us the story of how hehasattemptedto solve the problem of representing APL
codeusing the standard ASCII characterset. We wouldparticularly like to hear from others who
are working in this important area.
Professor Alan Hawkesofthe department of ManagementScience and Statistics at University
College, Swansea hascontributed two articles. Thefirst, ‘Statistical Computing with APL” is
reproducedwith the kind permission of ‘The Professional Statistician’. Although intendedfor
a statistical audience with no knowledgeofAPL,it also serves as an excellent generalintroduction
to the language.
Professor Hawkes’ second contribution, ‘‘Numerical integration and probability distribution’’
presents an APL function that employs Simpson’srule for the numericalintegration of any well
behavedfunction. It is implemented in MIPS APL on a PRIME750andits use is demonstrated
by calculating probabilities from the distributions usedin statistics. It is claimed that the results
are accurate and efficiently computed. We are mostgrateful to Professor Hawkesforhis articles
and look forward with interest to the continuation of the geometrical progression represented
by the volumeofhis contributions.
Finally, in “ISO APL Standard Update’’, David Ziemann, oneof the Technical Editors and a
consultant with Cocking and Drury, gives a brief update on thestate of the ISO APL standard
as a result of the last meeting of the working groupin Helsinki just after APL 84.
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Technical Correspondence

From Mr. Norman Thomson . 26th July 1984
Sir: Following Professor Alan Hawkes’article on ‘‘Complex Numbers in APL”in thefirst issue
of “VECTOR”, andattherisk of appearing to gloat overthose ofyour readers whoare constrained
to APL1, | cannotresist pointing out the merits of compiex numbers andotherfeatures ofAPL2.
Hereis the article paraphrased in APL2, and thereby reduced to a single page.

Some assignments:- scalar: A+7J58
one element vector: BelpdéA
vector: CelJI5 256 337 418
or CH(14) 4051x4414
matrix: D+3 49¢112)+031x12+112

Real and imaginary parts of D are given by using 9 and 11 as theleft argumentto the Circle
function; 10 gives the sameresult as Modulus. Plus, Minus, Times,Divide, Power, Log and Domino
are as for reals, e.g.

2 291 1 0 O31 ++ 2 2p1 051 0 OL
and

M2 2p131 21 1571
is DOMAIN ERROR.

To calculate e4 where is a matrix, define first

EXP: L+.x/LpeR
which raises matrix R to the powerL,

Norm: [/+/1R “
to define the 1-norm, which is applicable both to the real and complex case, and

M: 1+[2@NORM R
so that M is the smallest non-negative integer satisfying

Htas2lf = [latle2t < 1/2
The function

I: Te.,=T+itpR
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producesthe identity matrix. The exponential function for matrix R is then

EXPON: T EXP(I R)+#4+/((113)EXP"CRET+2*M R)F71113
To paraphrase Professor Hawkes’ penultimate paragraph —

“Oh well, it’s better than doingit in APL!”
Yours sincerely,
Norman Thomson
IBM United Kingdom Laboratories Limited
Hursley Park
Winchester, Hampshire.

From Mr. Norman Thomson : 7th August 1984 —
Sir: }should like to offer some comments onthearticle ‘APL and Partitioned Data” by Jonathan
Barmaninthefirst issue of “VECTOR”.
In his conciusion, he states rightly that generalised arrays will do muchto obviate the need for
partition vectors. | believe, however, that there will still be uses for such vectors even when
extended APLis available. The appendix (pp. 138—-141) suggests naturally a demonstration
of anotherinvaluable feature of extended APLs, namely user defined operators.Toillustrate,
all the 16 little algorithms given can be subsumedin the single user-defined monadic operator:

DIFF: R LO LCII]¥COFLE1I)¢L021,R
where R and L standfor right and left arguments and LO forleft operand.
For example,thefirst algorithm

A<s"140,4
becomes

“1 O<DIFF A
| find it helpful to regard the 1’s in a partition vector as markers for elementsin R, and if the
elements of the left argument are referred to as L1 and L2, then the roles of various
argument/operand combinations can be summarised as follows.—
41 La Lo Marks:—
1 1 «< Last zeros

“1 1 < First zeros
1 0 > Last ones
7 0 > _ First ones
1 ~TLAR ¢ Last in each run

-] ~L4tR x First in each run
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In each case complementing L2 has the effect of ignoring the trailing or leading run.
Also changing the function LO to its complement, i.e.

< +2
> +x

obtains the complementofthe result.

A

Further, R need not be boolean. For numeric R,
“1 1<DIFF R marks the starts of monotonic non-strictly increasing subsequences.

“1 O>DIFF R_ marks the starts of monotonic strictly decreasing subsequences.
“1 1#DIFF R marks non-repeating elements.
Forthe logical functions R must be boolean and we have:
uu L2 Lo Extends runsof:—
1 1 v 1's on the left (including trailing 0)

~] 1 v_ 1's on the right (including leading 0)
1 0 A 0's ontheleft (including trailing 1)

"1 0 a 0’s on the right (including leading 1)
“Extend" means“increase run length by one by overwriting’, and extending say, 1’s to the
left is equivalent to reducing runs of 0’s onthe right.
In each case complementing L2 excludes the leading/trailing 0/1.
Yours sincerely,
Norman Thomson
IBM United Kingdom Laboratories Limited
Hursley Park
Winchester, Hampshire.

Editor: APL2 and STSC’s Nested Array Research System allow a numeric left argument to the
derived functions producedby the reduction and scan operators. The left argumentis a scalar
whichdefines the grouping over whichthe derived functionis to take place. The positive NotEquals
first difference is:—

22\A

where the 2 specifies that a Not Equals reduction ofthefirst element, the first two elements, the
second andthirdelements, andso on upto the lastpairofelements,is tobe performed. The negative
Less Than first difference is:—

“2<\A
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where the nagative-2 specifies that the reduction is applied to reversals ofpairs of elementsin
the right argument.
These are equivalentto the difference operator, but give more interesting results whenthe left
argumentis greater than two.

From Mr. D.J. Horton,

 

Sir: | have greatly enjoyed readingthefirst issue of VECTOR and am enclosing myentry to your
competition.
There is muchtalk aboutall the enhancementsto APL whicharein the offing, and as a convert
to the language| welcome any improvements.| fee!, however, that as mucheffort should be
put into making the language more “user-friendly”. The identification and detection of errors
is a particular area where | feel some useful work could be putin. For example, there are several
quite distinct reasons for the message DOMAIN ERROR,(a splendid example ofjargon), so
why cannot the standard for the interpreter lay down greater intelligibility. Again, it is
incomprehensible to me why the only division by zero which the interpreter handles is when
the numeratoris zero. Someoneoncetold meit was an advantagefor the machineto collapse
in a heap when any other numberis divided by zero. On the charitable assumption he was not
an isolated case,then at least there should be a switchable option. The mixture of character
and numeric data (pre APL2,| agree) is a bar, but how can aninterpreter (VS APL) admit

f]t=l
as a valid statement(the responseis zero) when,if PAGEis a numeric scalar,it would reject

"PAGE', PAGE

In face VS APL allows

=/'PAGE!
but rejects

=\"PAGE!

| am awarethatall these niggles can be overcomewith simple functions. My concernis that
their existence turns APLinto an awsomeoriental mystery religion whoseinitiates gleefully
converse in magical phrasesunintelligible to the plebs.If progammingisto beforall then the
initial steps must not be too daunting for the timid outsider. Let us then rid the interpreterof
gobbledegook and makeallowancesfor “human”waysof thinking.
Yours sincerely,

D.J. Horton, C.A.
Budget Manager
Pfizer Group Limited
Sandwich, Kent.
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Editor: With referenceto 0 divided by 0, there are many good argumentsfor returning the result
0, rather than 1. See for example ‘‘Zero divided by zero”, a paper by Eugene MacDonnell in the
APL76 proceedings. There are also convincing reasons for producing a DOMAIN ERROR.See,
for example, ‘‘The story of 0 divided by 0”, by Joseph de Kerf in the APL80 proceedings. The
desire to keep interpreters upward-compatible and to conform to the standard means that few
implementors would be willing to changein this area. The best they can dois to provide, as you
suggest, a switchable option. This was the approach taken in GEC'sAPL, where a system function
is used to control the result of division by zero.
Yourpoints about numeric and character data are worth looking at more closely. The expression

tte.

doesindeedproducethe result 0, and this is the onlyreasonable answerif we don’t wantto report
a DOMAIN ERROR.The factthat we do geta result is very useful — it provides VS APL witha
mechanism for determining the type of an array. (The expressions

O=0\0/,W
or

O=1t0pw
will yield a 1 if Wis numeric, otherwise a 0). Catenation of a character array with a numeric array
does cause a DOMAIN ERROR,andthis is reasonable in a language which does not support
heterogenous arrays. The definitions of “equal” and ‘‘catenate”’are different, and so we should
expectdifferent results. To understand the reasonfor the result of

=/'PAGE!
we mustrecall the informal definition ofreduction — the functionis insertedbetween each element
of the argument. Therefore the result is

tptetatitgroter

The first comparison is between two characters (‘G’ = ‘E'), which yields a numeric result. The
second and subsequent comparisons are then alwaysof the type ‘character = numeric’, which
mustgive a 0 (recall ‘1' = 1). Thefinal result must always be 0 for character vectors containing
more than two elements. For two element vectors the result is 1 or 0 dependent on whether the
characters are the sameor not. For scalars or one elementvectors the function is not applied
andthe result is the scalar character, because a dyadic function can be applied between only
two arguments. The result of

=\'PAGE’

nowfollowsfrom the definition of scan, which composesits result byperforming a set of reductions
on windowsofits argument.i.e.

=\'PAGE! Sad (=/'P'),(=/'PAt),(=/'PAG'),=/'PAGE!
aad "Pt 0,0,0
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and the DOMAIN ERRORcomesindirectly, because character and numeric data cannot be
catenated in VS APL. In APL2this restrictionis lifted, and the indicated result would be returned
~— a vector whosefirst elementis the character'1’ and whosefinal three elements are numeric Os.
Anyimprovementto APL’s “‘userfriendliness” wouldindeedbe welcome,particularly in the area
of error messages. (A recent estimate by Joseph de Kert put the total numberof different error
messagesin 50 dialects ofAPL at 15001).in fact, the message DOMAIN ERRORhasa very specific
meaning, which has been borrowedfrom mathematics;ifa function argumentis outside the domain
of that function then the error is reported. Thus division by zero, catenation of a numeric with a
character and square-rooting a negative numberallreport DOMAIN ERRORin VS APL, because
the arguments fie outside the domains of the respective functions.
The ISOAPL standardsensibly uses a newerror class —LIMITERROR — to report errors which
are notstrictly errors ofdomain, butlimitations of the system. Attempting to evaluate bymultiplication
a number whose magnitude is Jarger than the machinelimit, for example, is an error caused by
the physicallimits of the machine(orAPL interpreter) rather than a theoretical deficiency of the
multiply function.
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PRIZE COMPETITION: MATRIX NUMERIC VALIDATION
by David Ziemann

Forthe poor underpriviteged souls whoare forced to use APLinterpreters that do not boast system
functions suchas ‘quad-VI’ and ‘quad-Fl’ the problem of numeric validation is an importantone.
Itis also relevant to those who wishto write standard-conforming code—the ISO APL standard
will not include such niceties as these two system functions.
Typically, the problem is to verify a character vector which purports to contain valid numbers,
where each potential number is separated by one or more blanks. The function VALIDNUMSV
validates such a vector by returning a 2 column numeric matrix, as follows:

VALIDNUMSY '3 1.,1 -l.1 143 0 1H2 '

M
r
o
r
o
r

Columnone contains a 1 when the corresponding numberhas beenvalidated successfully, and
a 0 otherwise. (See VECTOR Vol.1 No.1 p.33 for clues on how to write such a function.)
However, with the increase in demandforfull-screen applications the morenatural approach
is towardsthe validation of character matrices rather than character vectors. This is because
the useris often required to enter numeric data into multi-row screenfields. It is normal to restrict
the user to entering only a single numberinto each ofthe field rows.
Our competition this issue to to write an APL program thatwill perform numeric validation on
a character matrix. The minimum requirements for the program are as follows:

1. Itmust correctly validate a character matrix, each row ofwhich containsthe representation
of a single number.

2. Itmust provide the correctly converted numbersaswell as an indication of which numbers
were acceptable.

3. Itmustbepossibleto specify a validation codethatrestricts the set of acceptable numbers.
For example:

1 - O or 1 accepted only
2 - whole number input only
3 _ whole or decimal numbers only
4 _ whole, decimal and E format numbers accepted

4. The program mustconformto the first draft proposal for an ISO APLstandard (don't
worry too much — if you assume VS APLandyou're nottoo indiscreet,the result should
be acceptable).

Respondents should notfeel dissuaded however, from exceeding these minimum requirements
in any way.
The judgeswill considerthe followingcriteria in makingtheir decisions: usefulness,robustness,
easeof use, generality, efficiency and elegance. The standard of the supplied descriptions of
the facilities provided will also be taken into consideration.
A first prize of £30 (or equivalent) will be awarded to the author who,in the judges’ opinions,
submits the best entry. Two commendation prizesof £10 eachwill additionally be awarded. The
closing date for entries is 31st December 1984.

107  



 

VECTOR Vol. 1, No. 2

Competition Rules
— Entries mustbein legible English or APLas appropriate and should preferably be machine

produced.
— The date andyourfull name and address should appear on eachsheetof yourentry.
— Entries should be physically separate from other contributions suchas letters, and should

be clearly marked ‘Competition Entry’.
— All submissions should be sentto the editor.
—  Thoseonthe committee,activities grouporjournal groupofthe British APL Association

areineligible.

Prize Competition: This is your Life
Duetolate distribution of the fast issue, the winners of Prize Competition 1 will be announced
in the next issue.
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APLpip — THE HARD SEED OF A HEALTH AND WEALTH GIVING FRUIT
by L. Liewellyn-Jones

I wasvery interestedin the matter of an ASCII-based character set forAPL which wasthe subject
of Mr Bowman’sletter as well as being a topic of numerousarticles elsewhere in VECTORVol.1
No.1. | became so moved by the force of the argumentsinits favourthat | felt impelledto sit
down andtry to design one which wouldloseless in brevity than FGL, becausebrevity is not
only the soul of wit, it is also one of APL’s greath strengths.
Now APLhasa set of about 140 characters whereas ASCII, a 7-bit code, has only 128 made
up of:—~ 32 characters used for controlling communication and printing; space; DEL; and 94
graphics.If you set aside two of these for use as set selectors (like FIGURE shift and LETTER
shift in BAUDOTcode) you can have two sets of 94 codes whichtogetherare large enough to
encompass APL’s 140. However, | was less concerned aboutthis than with trying to squeeze
aworkable APL schemeinto a single sheet. This task that / set myself was successfully completed,
and now— withthe benefit of hindsight— performingit seemsto have beenfairly straightforward.
Here’s how it went.
Tryingto fit 140 characters into a set of 94is like trying to put a quart into a pint pot — you can’t
do it withoutspilling some. The characters | thought were eminently spillable are those which
are not presently in commonuse, and along with them went the UNDERBAR, UNDERBAR DELTA,
and the UNDERSCOREDALPHABETICS— relics from the daysof backspacing andoverstriking
—nice to keep as souvenirs, but not essential, and therefore a luxury that| just couldn't afford.
This broughtthe numberof characters required for a one-to-one mapping downby 38,butit
still wasn’t enough.
I was aware of two commonly known multi-character substitutes far SLOPE BAR and SLASH
BAR, sol knew I could save anothertwo codesby using thoseinstead.Further savings,| thought,
could come from substituting compounds such as NOTAND and NOT ORfor NAND,NORete,
but then I remembered that NOT can only be used monadically whereas NAND and NOR can
also be used dyadically, so | had to think again. | finally settled on three compoundsculled from
BASICto substitute for NOTGREATERetc, and! madeupthree others which| find aesthetically
pleasing as replacements for NANDetc.Unlikethefirst two,the last six would cause SYNTAX
ERRORin conventional APL,but in a purpose-built interpreter they would be tokenised and
stored internally as single codes which would function in precisely the same way as the APL
symbols whichthey represent. So, by eliminating 43 APL symbolsin all, | had just enough ASCII
codes to do the job, and the task of mapping oneset to anothercould begin.
With APL and ASCII sharing a common subsetof 56 characters | wasoff to a flying start and
morethan half waythere.| then looked at the remaining ASCH symbols and was greatly surprised
by the ease with which each seemedto find its APL counterpart. It was almost asif someone
up above wassmiling on me! Elevenof them are imitative, one is symbolically synonymous,
and DOLLAR,which looks nothinglike DEL(ta} does at least have a name which soundssimilar.
It also carries with it an air of authority which makesit very suitable for the important role of
function definition. | very muchpreferthis restrained usage of the symbolto the profligate way
itis used in BASIC to make programlistings look cluttered and data names unpronaunceable.
And now,with 69 character assignments made, | was nearly three-quarters of the way there,
and had only to find 25 equivalencesfrom the lower-case alphabetwhichheld all the remaining
ASCIl characters.
The characteristic which | most prized in carrying outthis task was mimicry. Nine ofthe lower-
case alphabetics possessthisattribute, in degrees ranging from excellentto fairly good. Four
of them are also mnemonicin the sensethat they prefix common namesfor the APL symbols
they represent, another valuable attribute, and the only one available for deciding the rest of
the assignments. Six more were matched onthis basis alone,butforthe last ten the best I could

109

  



 

VECTOR Vol. 1. No. 2

do wasto look for words or phrases which began with the available letters and which were
synonymouswith the action or purposeof the APL symbols to which they would be assigned.
You might notlike the words that | came up with, but they will all be rememberedbytheir initial
letter mnemonics. The unassignedletter is k. Together with the ASCII DELit provides a pair
of set selectors whichwill enable a secondset to be definedlater on. Finally, there remained
only two more things to do: whatto call this creation; and whatto do withit.
{ chose the name APLpip becauseit encapsulates my hopesforits future — a vision of growth
and proliferation for my favourite programming language. | am donating the copyright to the
British APL Association because| think it will be the best bodyto promote and regulateits usage.
Here are someofthe things it can provide:—

(1) A meansof representing APL codein print.
(2} Ameansoftransmitting and listing APL workspacesofall sorts under ASCII protocol.
(3) A basisfor alternative interpreters enabling:—

(a) APLsoftware to run on unmodified ASCil hardware and yet be maintainable
‘in situ’.

(b) APLto be learned and usedonvery low cost hardware by the school and
hobbyist communities.

| will discuss each onebriefly.

APLpip for publishing

APLpip can be used to overcomethetypesetting problem referred to by the Editur on page 5
of VECTORVol.1 No.1
The atomic vector of VS APL — and manyothers, as well, | suspect — contains mostof the
ASCII symbolsaswell asall those of APL.It is easy in APLto write a function whose argument
is the name of any function in the workspace and getit to convert the function’s canonical
representation to APLpip format. Thus contributors can create copyfor typesetting without any
risk of mistranstation. Similarly, recipients can enterthe APLpip format and use a complementary
function together with quad-FX to create a ready-to-run orthodox APL program.
Adoption of this procedure would not only overcomethe typesetting problem, but also make
available to schools and hobbyists using APLpipinterpreters high quality software which would
otherwise haveto be translated before being entered.
Functionlistings look hardly anydifferent from normal APL code because 95% ofthe graphics
used to representthe functions are either part of the APL set or ASCII lookalikes.

ASCII protocol

The availability of a pair of set selectors permits one more set of 94 characters to be used to
accommodatethe 43APL codes excluded from thefirst whilststill leaving plenty of spare room
for expansion. This means that APL workspacesofall sorts could be transmitted andprinted
under ASCII protocol. Second set characters are so infrequently used that the overhead in
charactersto switch from onesetto anotherwould notbevery significant. A printing convention
of underlining characters of the second set would enable them to be visually distinguished from
thoseofthefirst.
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APLpipInterpreter Advantages
APLsoftwareis often run at non-APLterminals, but the lack of APL symbols ontheir keyboardscan sometimes leave programmers helpless. A STACK FULL condition can prevent them fromdoing anything but using system commandsorcalculator mode,for a CLRSTACK function isrendered inoperable when its name cannot be pushed onto the stack. APLpip would enablethem to overcomethis problem by simply entering ‘‘g’”’ and then CLRSTACK.It could also enable
any software maintenanceto be carried out‘in situ’.
Because demandis elastic and competition has beenfierce the schools and hobbyist sectors
of computing have becomehuge.Prices are keen, buyersfastidious, and accustomedto getting
enormousvalue for money. Andyet, with a few notable exceptions, APL has made no impact
on these markets whatsoever. Robert Bittlestane has said, and he should know,(Ed. — should
he?) that one causeofthis is the inordinately high cost of using APL symbols. So if you remove
this obstacle, APL should flourish, shouldn'tit?
Three of the Association's sustaining members have great experience of developing and
marketing APLinterpreters written for Z80 machines, but becauseof the move towards more
powerful 16-bit processors their Z80 products, for the most part, are languishing. Here is an
opportunity to refurbish them andbring them to buyerswith suitable machines who know a bargain
when they seeit. ‘Suitable machines’’, in my definition, include those with cassette storage,
and are exemplified by the Amstrad CPC 464(first year’s sales forecast of 200,000units) which
goeson sale in September1984 at £239 for a complete hardwarekit. But there are a great many
others including the Sharp MZ711, RM390Z, Coleco Adam, Lynx, Spectravideo, the various
MSX machines,and even that evergreen, updated, old-timer Apple Ile. Evenutally they will alt
have disk drives, but in the meantime many owners would be thankfulfor an interpreter containing
even a subsetof APL whichwill allow them to SAVE a 10-20kb workspace on a separate cartridge.
Learning APL with an APLpipinterpreter presentsdifficulties because every text-book on the
subject shows the primitives in orthodox symbols. This is a real problem,but it shouldn't be
exaggerated. A good half of APLpip’s 38 ASCII substitutes are lookalikes andthosethat aren't
are mnemonic.At worstthere is an additional burdenof recognising a dozendifferent symbols
and learning a new alphabet, somethingwe all managed with easein our kindergarten days.
| believe the wayto tackle this problemis to start “‘bilingually”’ with decals bearing the orthodox
symbols affixed to the alphabetic keys. There should also be a “‘bilingual” introductory text.
An orthodox one already exists priced at $2.95. Perhaps Messrs. Smith and Camacho would
usetheir considerable communicativeskills to create a “bilingual” version. Oh, and don't forget

~ to provide a PF (programmedfunction) key causing the unshifted alphabetic keys to be read
as upper-case in APL modeandvice-versa in TEXT mode.
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STATISTICAL COMPUTING WITH APL
by Alan G. Hawkes

The programming language APL has been aroundsincethe midsixties. Ithas been slow in gaining
widespread acceptance, especially in the UK, being thoughtofas the province of‘mathematicians,
statisticians and nutcases’. This is becauseit is quite unlike the other major languages, with
a lot of funny symbols (mainly Greek} which make the code very concise and mathematical-
looking. This tends to put people offatfirst sight and meansthat, if you want to stay sane, you
need special terminals. In operationit tends to be greedy in CPU time, making the user unpopular
with the computer manager, but the days of cheap independentprocessors are doing awaywith
that problem.
In the last three years or so the use of APL hasstarted to growrapidly in this country, with the
membership andactivities of the British APL Association expanding fast. Several small, lively
companies specialising in APL hardware and softwareareactive. And funnily enoughthe vast
majority of users are not mathematiciansorstatisticians, many of whom have never heard of
it, but accountants, managementservices departments and industrial and commercial research
people. The essential reasonis thatit is cost effective; they want answers today or tomorrow,
notin three monthstime. Theywanttheflexibility to make changesandtry out new ideasquickly,
not packagesthat have a set routine andtake agesto alter.Itis typically muchfaster to develop
programs (sets of functions) in APL than in other languages. Todayit is people-time thatis
expensive, not machine-time. An added bonusis the elegance andlogical simplicity of the
language which makesit fun to work with, in a way that slogging through a hundredlines of
FORTRANcan neverbe. Andif you do write a packagein APL,it can easily be arranged that
the end user doesn’t have to see those funny symbols and need only use English language.

LanguageofStatistics

In myview, ofall the computer languages currently available, APLis the natural language of
statistics. | would urgeall statisticians, who have not already done so, to spend twoorthree
days givingit a serioustry, say with a copy of Gilman and Rose(1); then they can makeuptheir
own minds. There are many reasonsfor this view of which someareas follows:—

a) tis flexible, interactive and very powerful. Often only a few minutes are required between
having an idea and getting the results back, making it easy to experimentortry out
different forms of analysis depending on the way the data looks. Data is easily
manipulated.

b} There are severalbuilt-in functions whichare very usefulto statisticians. For example
IR is factorial R,if R is an integer, or, more generally, the gammafunction I'(R + 1).
The dyadic form of the same symbol used as RIN produces the combinatorial

N(3)
Arandom samplewithout replacementof R objectsfrom finite population of data stored
in a vector X can be taken simply by

YeXCR7pX]
which assigns the sample values to a new vector Y (what, no dimension statement?).
What are the properties of the sample? You might fancy somethinga bit unusuallike
the meanofall the sample values excludingthe two largest and two smallest (assuming
there are more than four); that can be found simply by

(4/2) epze2y 24YL bY]
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o)

a)

@)

Yes | knowit looks queer,butit is really very easy when you know how andonly takes
about a minuteto thinkofit, type it and get the answer back. How long would it take
in FORTRANor BASIC?In the above expression

yay]
gets the data into numerica! order,

24724
drops two items off each end and therestof the statement calculates the mean

pz
tells you how manyobjects there are and

+/
adds them up. Note that APL goes from rightto left.
Like Glim, GENSTATor MINITABthelanguageis array oriented in data structure and
computation, but easier to use and more versatile. For example ! 2 3 4 yields the result
2 6 24 being the factorials of each valuein the vector 2 3 4. A nice example

CRIN) =((C1-P)4N-R) xP*R+0,1N
calculates aff the probabilities p(0), p(1) ... p(N) for Binomial distribution Bin (N,P).
The language is modular in structure with the natural modules being user defined
functions. Each function has a name and optionalright andleft arguments. For example,
one of mine, NORMTAIL X calculates the upper tail probability of the unit
normaldistribution corresponding to each element of any array X you supply, e.g.
NORMTAIL-1.96 0 2.576elicits the immediate response
0.975 0.5 0.005
Itis very easy to make use of functions you havepreviouslywritten for another purpose.
Evenbetter, with a group of people working on the samesystem significantincrease
in productivity is possible by using functions others have already written, or perhaps
will write for you during the courseof the afternoonif problems are freely discussed
amongthe group.
Matrix algebra is very simple. Considerthe foliowing matrix expression

S$ 5 P(1-saB)~l1y
lf the matrices on the right already exist, then S can be computed by

S+P+.x(BI-S+.xA+.xB)+.xL4.xU
Apart from a slight changeofnotation,this has the great advantage thatitis transparently
obviousthatit represents the above matrix expression, and you get an immediate answer.

Bx
computesthe inverse of X. Thereis also. a more general dyadic useof this symbol. Thus
if Y is a vector and X a matrix of predictor variables, then

B+YGX
supplies the vector of regression coefficients obtained by least squaresfit.

R+Y-X+.xB
then finds the residuals and

+/R42
calculates the residual sum of squares.
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Why APL?
There are a numberof good non-APLstatistical packages widely available which have beenrefined over many years. Someare better than others, but most havea restricted tange of whatyou cando.If you havea lot ofroutine analysesto do youwill probably be quite happywith threeor four, say SAS, CLUSTAN and GLIM, dependingon your field of application. However, withAPLyou can soonbuild up a packageof standard functions and leaveyourselffree to tie themtogether how youlike,orslot in new functions as required;in other words Jeaving yourselfintotal commandofthesituation, not restricted to whatthe package writerwill allow you ta do.If you want ready madeAPLsoitware,there are good published functions in Anscombe (2) andsomein the periodicals VECTOR and APL Quote Quad. Packages such as STATGRAPHICS(from the USA) and various specialist ones from the Applied Statistics Research Unit at theUniversity of Kent, from Swansea University, and elsewhere,are starting to become available.
Thus youhavethe ability to use other people's packagesorfunctions as well as your own, tiethem up togetherwith the useof very powerful raw APL(asindicated in the previous section)in a flexible mode of operation.
Similar advantages occurin using APLfor teachingstatistics. In Swansea,apart from service
teaching,all undergraduatestatistics courses now assumethe student hasa basicfluencyin
APLand the ability to use collections of functions relevant to each course, e.g. time seriesfunctions, multivariate functions etc. Students begin at the terminal the first week ofthefirst
year. They can be eased gently into computing in easy stages, yet are very quickly able to do
significant calculations, using the machinelike a super calculator. Within five weeks students
cope quite happily with all the examples of the previous section, except matrix algebra and
regression which they meetat the endof the first year. Students are able to analyse much more
data andthe calculations can be organised so that the process of carrying them out enhances
the student's understandingof the theory. With most packagesit is a question of ‘numbersin,
numbersout’ withlittle idea of what went on between. Wefind that students take to APL very
readily, being mucheasierto learn than BASIC. For further details see Hawkes(3).
Possible disadvantages have been mentioned before. You need the equipmentandtheinterpreter,
but these are now quite cheap. Secondly, APL canbea bit slow in machine-time onlarge scale
numbercrunching(not always by any means). The primitive functions are very fast, butif you
write loops which are executed manytimes(fortunately this is often not necessary) the interpretive
overheads can be quite high. Compilers have been developed, but are nat widely available.
However, one or two versions of APLare said to be semi-compiled and should offer a considerable
improvementin performance. Butif you value people-time more highly this may notbeatall
important. APL*PLUShavejust introduced limited compiling facility, while IBM have the
production of an APL compiler as oneoftheir research priorities.

Which APL?

Fortunately, unlike BASIC,there has for some time beena high degreeof standardisation between
different interpreters.| call this ‘standard’ APL.In the last two years or so there have been
introduced at ‘east four ‘second generation’ APL interpreters which enhance and enrich the
language significantly. To some extent each has developed in its own way, but there are
encouraging signsthat the suppliers are talking to each other, so that anew standard may emerge.
Allembracethe ideaof ‘nested arrays’ implemented in various ways. Theseallow flexible and
convenientdata structure allowing numeric and string arrays of various shapes to be mixed
togetherin a tree-like structure, together with powerfulfunctions and operators with which they
can be manipulated. IBM’s APL2 and 1.P. Sharp’s APL use complex numbersasthe basicfield
for arithmetic; other interpretersarelikelyto follow this lead in the future. The above interpreters
run on IBM mainframes, and an |.P. Sharp version recently becameavailable for the BM PC
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micro,allowing the possibility of accessto their worldwide information services. There are also
a numberof standard APL’s for the PC including IBM and APL*PLUS.Thelatter is due also
to be released on the DEC Rainbow in August 1984.
Dyadic Systems, a British company, have a secondgenerationinterpreter called DYALOG.This
is written in ‘C’, runs underthe UNIX operating system andincorporatesa lot of UNIXfacilities
within the language. This makesit particularly easy to interface with other processes which run
under UNIX.For example you could write a special routine in the very efficient compiled language
‘C’ which could be called directly from APLandthe results returned to APL.A statistical package
written in FORTRAN,such as SPSS,mightbe called in a similar way. APLis very good atglueing
things togetherin this way, especially in a multi-tasking environmentlike UNIX. APL“PLUSalso
has a second generation interpreter which runs on IBM mainframesand has recently produced
aversionwritten in ‘C’. Like DYALOGthis givesit great portability over a wide range of machines
run under UNIX.Asitis said to be semi-compiled, it should run quite fast. Both of these interpreters
should now be available on a wide variety of machinesincluding VAX, Perkin Elmer, Hewlett
Packard, PERQ and manybased onthe currently popular MC68000 16-bit chip such as Cadmus,
Bleasdale, Fortune,Wicat, Cifer and Torch. A Cadmusrunning DYALOGorAPL*PLUS appears
to be a particularly powerful systam at a reasonableprice.
Standard APL’s,in addition to those already mentionedfor the IBM PC and Rainbow,include
VAX APLbyDigital and APL68000 which runs on Sages and on the Spectrum (produced by
MicroAPL,not Sinclair!}. These are proven, reliable tools at the minimicro level. Standard
interpreters are also availableon PRIME and on most mainframes.For8-bit micros agood standard
APLis VIZ::APL, which runs under CP/M. Some8-bit APL’s tend to lackthe moreusefulfeatures
such as matrix inversion, so look carefully at the specification.
Earlier this year there was the announcementof Acornsoft APL, developed by Inner Product
Ltd., which will run on a BBC microfitted with the new Z80B second processorand a suitable
80-track disk drive. This incorporates ready access to the excellent BBC colour graphics. As
it is notlikely to be in the shops before August 1984, ! am unable to commenton performance.
Thespecification sounds good, andif it comes upto expectation, it should provide a cheap APL
machinethatwill find its way into many schools, colleges and homes. Furthermore, | understand
that a good sixteen bit British APL microis likely to be on the market at under £1,000 within
tha next year. Then the growth in APL usage shouldbereally fast.
Finally, if you can afford at least £60,000, try The APL Machinebeing developed by Analogic.
Itisasmall array processing machinefor an array processing language which can execute APL
with impressive speed.

(This paperfirst appearedin the ProfessionalStatistician)
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NUMERICALINTEGRATION AND PROBABILITY DISTRIBUTION

by Professor Alan Hawkes
At school we learned a lot of clever tricks to integrate a wide class of funet—
ions ffx) to get a definite integral

b
| Flaldx
a

Unfortunately, there is an even wider class of functions which occur frequently
in all branches of science and engineering for which no algebraic solution can
be found in terms of known simple functions. This is certainly the case in
statistics, where if f(x) is a probability density function the above integral
represents the probability of an observation falling in the interval (a,b).
In such cases one must resort to numerical integration techniques to get num-
erical answers. Ofcen the results are tabulated for users to look up, such asthe normal, ¢, chisquared, and F distributions which are so commonly used in
statistics and found in e.g. Biometrika Tables by Pearson and Hartley (1958).
A lot of ingenious methods were developed to get good approximations with as
little calculation as possible, using analytical techniques to place error
bounds on the results. Biometrika and other tables were computed to very good
accuracy, with great skill and dedication, using the famous Brunsviga handcalculating machines. With modern computers, especially using APL, it is so
easy to calculate the funcrion over a large grid of points chat simple techni-
ques will be perfectly adequate for most purposes, and accuracy may be contro~
lled simply by repeating the calculation over a finer grid to see if resultsdiffer by less than some prescribed accuracy; if so, stop, otherwise make thegrid finer again.
The simplest well known technique, the trapezium rule, approximates the funct-
ion by series of straight lines, Very nearly as simple, and usually quite a
bit more accurate for the same grid size is Simpson's rule. If the interval
(a,b) is divided up into 2M intervals with division points at

Qa xy <2, < zy ee < 2oy = 5

the function f(x) is approximated by quadratic curves, rather than straight
lines, over each pair of intervals (29,24) (Lyey)oes « This leads to the
approximate integral

b
[ seerae = flay) + 4fle,) + 2flay) + 4fley) + 2fla,) + eee + 4fleoy_,? + fla)
a
The APL function Y NUMINT X enables one very easily to carry out numericalintegration using Simpson's rule for any well behaved function (one which is
unbounded, for example, would need special treatment). The full specification
of the right argument is a three element vector X+A,8,N. The result is then an
N-vector containing the integral of the function over each of WN equal subintervals
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into which the interval (A,B) is divided; e.g. if X«! 5 2 the result consists
of the integral over (1,3) and the integral over (3,5). If W is omitted, so
that X+4,B, it is automatically assumed that +t and the result is simply the
integral over the whole range (A,B). If X contains a single item only, «+B
we assume A«? and W*1 so that the result is the integral over (0,3).

The function that is to be integrated is specified by the left argument ¥ in
the form of a string vector, The usual form taken by ¥ will be the name of a
function with an optional left argument to specify the shape if required. The
function is expecting a vector as its right argument and returns as a result a
vector of the same shape, containing the value of the funetion at each point of
the input vector. The string is catenated with an appropriate 'GRID' in Line
[21] and executed, 4 ; this is also done with a different value for GRID in
line [23]. In general one thus has a statement of the form 'A functionname!
NUMIN? X, with A a shape parameter vector.

2 EXAMPLES USING THE NORMAL DISTRIBUTION

The probability density function, pdf, of the standard normal distribution is
given by

1 a4?ev2u
 F(x) =

This is calculated for each element of the vector X by the function NORMALPDF X.
As an example the probability attached to the interval (1.5,2.4) say is

2.4{ f(x) dx which is calculated by
1.5

DIGITS 4
"NORMALPDF’ NUMINT 1.5 2.4

0.0586 . while
*NORMALPDF! NUMINT 1.96

0.475
is the probability over the interval (0, 1.96). The probabilities for the three
intervals (0,1), (1,2), (2,3) can be found from

"NORMALPDF' NUMINT 0 3 3
0.3413 0.1359 0.0214

For the normal distribution the probability of the random variable X being less
than a given value x > 0. can be written as P(O < X < x)+\, This can be computed
for each x = 1, 2, 3, 4 say by

)DIGITS 7
0.5 + + \‘NORMALPDF' NUMINT O 4 4

0.8413447 0.9772499 0.9986501 0.9999683 -

which agrees exactly with results in Table 1 of the Biometrika Tables.
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The accuracy of integration is controlled simultaneously for all intervals overwhich the integral is required by a global variable AINTERR which was set at
1E°7 for all the above examples. Suppose now we go right up into the tail and
require the probability for each of the intervals (14,16), (16,18) and (18,20)

)LIGITS &
'NORMALPDF' NUMIN?T 14 20 3

1,833E°44 1,712E°57 2,933E772

Now these are very much smaller than the accuracy setting, so we should not be
surprised if these were not too good. If now we let

AINTERR*\E750 and try again'NORMALPDE' NUMINT 44 20 37.794E45 6.389858 9.7412773 (2)
That's much better, these are known to be correct to four figures.

In principle it would be a good idea to make AINTERR smaller still to cope with
some of the very small values. However, with AINVTERR+1E~60 this soon leads to
WS FULL! The reason is that at this level of accuracy the grid has to be very
fine indeed over intervals for which the integral is relatively large. ‘The
moral of this is you should not simultaneously use intervals over which the
values of the integral vary by a very large amount, and chat AINTERR should not
be made much smaller than you really need it. In isolation, with ALWTERR+1E~80

'"NORMALPDF' NUMINT* 18 20
9.741E773 works perfectly well. ‘The WS FULL problem previously was obviously due
to the first interval.
These calculations were done on a PRIME 750. If you are working on a much smaller
machine you would run out of space quicker. In that case you may prefer to take
a different approach and approximate the integral by a suitable algebraic functi-
ion . In the case of normal distribution this is done in Hawkes (1982) and is
implemented in the function NORMTAIL X. This is known to be accurate to at
least four significant figures, so for example compute

("14Z) - 142+ NORMTAIL 14 16 18 207.793E745 6.388258 9.741E773
)DIGITS 71 - NORMTAIL 140,.8413451 0,.9772489 0.9986502 0.9999683

These should be compared with results (2) and (1) respectively which are accurate
to the number of figures shown, The approximation in NORMTAIL is good enough for
most purposes and requires less workspace than using NUMINT (although it is not
faster).

3 SOME MORE DISTRIBUTIONS

The shape of the probability density of student's ¢ distribution depends on a
parameter known as the degrees of freedom, DF. This is calculated at a vector
of points X by the function DF TPDF X. Then for the ¢ distribution with 5 degrees
of freedom say we can find

)DIGITS 50.5 + \'S TPDF'NUMINT 0 4 40.81839 0.94903 0.98495 0.99484
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which agrees exactly with the results in Biometrika Table 9. Again exact agreen
ment with Biometrika Table 7 is found from the chisquared distribution with 12
degrees of freedom.

1 - + \'12 CHISQPDF' NUMINT Q 24 4
0.91608 0.44568 6.11569 0.02034
which are the probabilities of exceeding 6, 12, 18, and 24 respectively.
The chisquared distribution is a special case (a = 1/2, 4) = 4) of the gammadistribution which has pdf

Fle) = rx" orca), wo.
This is computed in A GAMMAPDF X where A is a two clement vector containing
values of a and 4.

Note that if a<1, you need to be careful not to include zero in any interval to
be integrated over because the function tends to infinity. If @ = 1) we have
the well-known negative exponential distribution

fle) = 167 | ero.
Of course, we do not really need to use numerical integration on this one, butit can be done very simply, e.g.

'0.5x*-0,5x" NUMINT 0 8 4
0.63212 0.23254 06,08555 0.03147

"1 0.5 GAMMAPDF' NUMINT 0 8 4
0.63212 0.23254 6.08555 0.03147
of course gives exactly the same result. The former version, however, is inter-
esting because it is done with only raw APL in the left argument.
Our range of basic probability distributions is completed by the F distribution
and the Beta distribution, each having a left argument which is a vector of 2
elements.

'6 10 FPDF' NUMINT 5,39.
0.99003

‘325 577 BETAPDF' NUMINT .36 .38
0.39577
in agreement with p.44 of Soper (1921), evalutes the integral

3822h -nyPlax|crass
for a = 325, b = 577. Again note that there may be difficulties at x = 0 and/or
wx = 1 if a and/or b is less than unity
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Of course a, b are not restricted to integers
“6.1 532 B DE" NUMINT 0.6

0.05671
agrees with the result on p.17 of Soper.
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‘A FNNAME*

A RESULT IS INTEGRAL OVER <N> SUBINTERVALS OF X{1],x(2]
XCHECK:+((12ppX)A(329.X) )/XOPTEONS
XMESS:'X SHOULD BE VECTOR OF SHAPE 3. X([3] IS NUMBER OF '
YINTERVALS INTO WHICH (X{1],X€2]) DIVIDED’
"DEFAULT X[3] IS 1 IF NOT SPECIFIED‘
+0,0of+'IF ONLY SCALAR X GIVEN THEN IT 18 TAKEN AS X+0,X,1'

XOPTIONS:>+(1<p,X)/LWOK+0.XTWOr+(3=pX)/RCHECK2X+KalKCHECK2:+(X(3]#L7LX03])/XMESS
Mel
R«(N+xX[3])p0
RANGE*X([2]-X[1]1,00P:RT+RMHMx2DX+RANGE# S* MXNGRID+X[1]+DxXx0,18FO*xY," GRID!GRID#XL1J+DXx(18)-0.5
FE+s#Y¥,' GRID!’
R+(DX#6)x4+/(N5M) p(4xFE)+(14F0)+ 14FO
>(AINTERR<[/[R-RT)/LOOP

¥ R+NORMALPDF XR+(£(02)*0,5)x*-0.5%X%2

V RDF TPDF XRe((10.5*DF-21)4C1714+DF42)x(ODF)#0.5)#(14+(X*2)#DF)*O.5xX1+DF
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V R<DF FPDF X
Cl] Re C17 1+0.5x+/DF)x((#/DF)*0.5x14tDF)tx/t L+pFs2(2) ReRx(X*1+O0.5x1¢DF)#(1+Xx8/DF) *+/DEF2v

V R+A BETAPDF X
Jo” PDF OF BETA DISTRIBUTIONJ RCC LL HH/A)EX/ TA) K(XRL FA) KCI-X) #1 ¢AeA-1ne

v

V R*A GAMMAPDF X;LC1] a <A> IS ALPHA,LAMDA
(2) Re (K*A)K(#-LEX) eC TACITA-])E(L1EA) ALTAv

VY R*DF CHISQPDF X
[13 R+((DF#2),0.5)GAMMAPDF Xv

VY R*NORMTAIL X3Z5T3Q13Q2{1] 9 UPPER TAIL N(O,1) FOR ARRAY <X>. HAWKES 1982~STATISTICIAN[2] Ze{X[3] T+*Zxzs2.2C4) Teixl+Txtx 7.51662 3+TxTx3.174E 4-2.965E 6xTx?
[5] QIeO.5x1L- (OP L~*-TxT#00.5)*0.5CO] Q2e(1 218442) x (e-2x252)4((1.20942xE, 17642) «(02)"0.5)[7] T+zs2.2
C8] R«(TxQl)+(1-T)xQ2[9] T+K20
C10] Re(TxR)+(1-T)x(2-R)
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APL ISO STANDARD MEETING
“Your two minutes is up, Mr. Morrow.""
Raymond Tisserand, the convenorof the ISO meeting and Alex Morrow, the editor of
the standard, considera tricky problem.

Current def'n

VF
{1 ]O-o gx ‘F’' VY

 

The location of the standards meeting.

“and thats the last time you suggest we
put )RUNinto the standard.”

TY  
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ISO APL STANDARD UPDATE
by David Ziemann

The ISO meetings for the developmentof the APL standard have a strange habit of cropping
up in proximity with the annual APL conferences. It should be no surprise then,to learn that
the last such meeting washeld in Helsinki, Finland,just prior to this year’s international APL
conference.
The four day meeting wasattended byfifteen delegates from eight countries; Belgium, Canada,
Finland, France, Germany, Sweden, UK and USA.It represented the culmination of work carried
out by people of these and othercountries in studying thefirst Draft Proposal of the ISO APL
Standard (OP1). Thefruits of this work consisted of over 190 comments submitted by 10 countries,
including commentsfrom Australia, Hungary, Japan and the Netherlands. The objective of the
technical workof the meeting wasto process and resolve these comments with aview to producing
the 2nd Draft Proposal. Each comment waseither accepted, accepted with modification or
rejected, and in the last two cases a reasonfor the modification or rejection provided. Some
comments uncovered problemsin the standard,butfailed to addresstheir solutions adequately,
in which case the response wasan acceptancewith modification. Comments proposing solutions
that were not adopted (by vote or consensus)wereflaggedor rejected. Generally, most decisions
were made by consensus,with voting for the less clear cut and more important questions.
Commentscanbesplit into two categories; the typographical/editorial type, which are presumably
non-contentious, and the substantive comments. Thelatter group divides into comments which
don’t intend to change the meaning of the standard, and thosethatdo.It’s this last group which
is the moreinteresting one, especially when the commentis accepted and a substantive change
is madeto the standard.Atthis pointin thelife of the document, we wouldn't expect to see many
such substantive changes being made, andthis wasthe caseat Helsinki. There were, however,
a few such modifications, as we shall now see.
Asexplainedin the last issue VECTOR, DP1 required that the catenation of two empty vectors
should produce an empty result of type determined bythe type ofthe left argument. For example,
where C is an empty character vector, and N an empty numeric vector, the expression C,N would
yield an empty character vector, according to DP1. This has now been changed.Theoriginal
commentthat sparkedoff the discussion at Helsink pointed out that most APLinterpreters in
fact produced the right argumentastheresult, rather than the left, and that therefore the standard
was not documenting existing practice in this area. A motion to change the definition in DP1
was madeand narrowly passed,and the nature of the change wasdiscussed.It was proposed
that the way out of the problem would beto have the standard report a DOMAIN ERRORfor
this case. A vote wastaken andthe proposalresoundingly accepted. Whatthis meansin practice
is not that an implementor must report a DOMAIN ERRORinthis case,but that either type of
result may be produced for the implementation to conform to the standard. In this way, the
consistent-extension mechanism (of replacing error reports by other behaviour) allows an
interpreterto return either result. The disadvantagesofthis approachare twofold. First, it may
encourage implementors to report an error in such a case. Second, the change reducesthe
set of programs(ratherthaninterpreters) that conform to the standard. Thatis to say, any program
that employs catenation of empty vectorsof different types will NOT conform to the standard.
Another example is a change madetothe definition of ‘erasable’. This is an operation used
in the formal mode!that describes the standardinterpreter. In DP1 the description of ‘erasable’
was such that any pendant functions on the SI stack could not be successfully expunged:in
other words, the result of applying quad-EX to the nameof such a function was alwayszero.
In DP2 the definition will be rewritten to permit an implementoreitherto allow ordisallow a pendant
function to be expunged.
Thestatus of the workspaceinterchange convention (WIC) wasalsofinally decided at Helsinki.
This is a convention intendedto facilitate the exchange of APL functions andvariables between
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APLinstallations ina mannerthatis independentof specific APL implementations and operating
systems. Provision is also madeforinstallations to cooperate in defining local extensions to
the convention so that the exchanges need not belimited to functions and variables.
Work on WIC has proceededin parallel with the workon the APL languagestandard, and although
WICwill not be a part of the standard,it will now be published as an annexetoit.
As you can see from these somewhat esoteric examples,the standardisation processis slowly
drawing to a close— orat least the technical aspectsofit are. Thereis stilt much ISO bureaucracy
to get through!It is hopedthatthe ISO working group will not need to have another formal meeting
and that we will have an international APL standard sometime in 1985, How importantthe standard
is, will of course, depend on you.
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BRITISH APL ASSOCIATION
Membership Application Form

Please read the membershipinformationin the inside front cover of VECTORbefore completing
this form. Existing members who have not already doneso should sendin an application to update
our records;this will be credited pro-rata for any advance membershipfees already paid. Use
photocopiesofthis form for multiple applications. Tha membershipyearruns from 1st May 1984
— 30th April 1985.

Name:  
Department: 
Organisation: 
Addressline 1: 
Addressline 2: 
Addressline 3:
 

Addressline 4: 
Post orzip code:
 

Country:
 

Telephone number: 

Membership category applied for(tick one):

 

Non-voting student membership .... Free
UKprivate membership ..... £ 6
Overseas private membership £10
Corporate membership . £ 50
Sustaining membership ......... £250

For student applicants:
Nameofcourse:  
Nameandtitle of supervisor:
 

Signature of supervisor:
 

PAYMENT
Payment should be enclosed with membership applicationsin the form of a UK sterling cheque
or postal order made payableto ‘The British APL Association”. Corporate or sustaining member
applicants should contact the Treasurer in advanceif an invoice is required.
Send the completed form to the Treasurerat this address:
Mel Chapman, 12 Garden Street, Stafford, ST17 4BT, UK.
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THE BRITISH APL ASSOCIATION
The British APL Association is a Specialist Groupof the British Computer Society and a member
of EuroAPL, an organisation supported by the Commission of the European Communities.It
is administered by a Committee of eight officers who are elected by the vote of Association
membersat the Annual General Meeting. Working groupsarealso established in areas such
as activity planning and journal production. Offers of assistance and involvement with any
Association matters are welcomed and should be addressedinthefirst instanceto the Secretary.
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Mel Chapman 42 GardenStreet,
0785-53511 Stafford,ST17 4BT.
Dick Bowman CEGB,85 Park Street,
01-634 7639 London SE1.

Chris Beatty Vantage Computer Constulting Ltd.
01-675 2964 220 Balham High Road,

London SW12.
Robert Bittlestone Metapraxis Ltd. Hanover House,
01-541-1696 CoombeRoad, Kingston

KT2 7AH.

Vacant
Vacant

ACTIVITIES WORKING GROUP
David Allen
Dick Bowman
Dominic Murphy
David Preedy
RoyTallis
Stan Wilkinson

JOURNAL WORKING GROUP

Jonathan Barman 01-493-6172
Robert Bittlestone 01-541-1696
David Preedy 01-541-1696
Adrian Smith 0904-53071
David Ziemann 001-493-6172
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