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CONTRIBUTIONS

All contributions to VECTORshould be sentto the Editor at the address given onthe inside
back cover. Letters and articles are welcomed onanytopicofinterest to the APL community.
These do not needto belimited to APL themes nor mustthey be supportive of the language.
Articles should be submittedin duplicate and accompaniedby as muchvisual material as possible,
including a photographofthe author. Unless otherwise specified eachitem will be considered
for publication as a personal statementbyits author, who accepts legal responsibility thatits
publicationis not restricted by copyright. The provision of camera-ready or machine-readable
copy is encouraged:please contact the Editor beforehand. Program listings should indicate the
computer system on whichthey have been run. APL symbols should be displayed on a separate
line and not embeddedin narrative. Except whereindicated,items published in VECTOR may
be freely reprinted with appropriate acknowledgement.

MEMBERSHIP

VECTOR
Category Fee p.a, copies Passes
Nonvoting student membership £5 1 1
UK Private membership £9 1 1
Overseas private membership £ 16 1 1
Supplementfor airmail

(not needed for Europe) £8
Corporate membership £75 10 5
Sustaining membership £325 neg 5

The membership year runs from 1st May to 30th April. Applications for membership should be
madeon the form at the end of the journal. Passes are required for entry ta someAssociation
events and for voting at Annual General Meetings. Applications for student membership will
be accepted ona recommendation from a course supervisor. Overseas membershiprates cover
VECTORsurface postage and must be paid in UK £.
Corporate membershipis offered to organisations where APLis in professional use. Corporate
membersreceive multiple copies of VECTORandareoffered groupattendanceof Association
meetings. Partaking individuals need notbeidentified but a contact person should be nominated
for all communications.
Sustaining membership isoffered to companiestrading in APL products;this is seen as a method
of promoting the growth of APLinterest andactivity. As well as receiving public acknowledgement
for their sponsorship, sustaining membersreceive bulk copies of VECTOR,and are offered news
listings in the editoriat section of the journal and opportunities to inform APLusersof their products
via seminars andarticles.

ADVERTISING
Advertisements in VECTOR should be submitted in typeset camera-ready AS portrait format
with a 20mmblankborder.Illustrations should be black-and-white photographsorline drawings.
Rates are £200 per page. A6 and A7sizes are offered pro-rata subjectto layout constraints.
Deadlines are:
Advertisement booking: 3rd Friday in April, July, October & January.
Camera-ready copy: 1 week later. Distribution: 2 weeks later.

Advertisements should be booked with and sent to David Preedy at the address on the inside
back cover.  
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VECTOR4 wasedited and assembled by
Dave Ziemann and Jonathan Barman.
Mostofthe articles were available on
diskette which madeit possible to produce
VECTOR4 in time for APL 85, and hence
the photosof editors tapping away at
keyboards. 

 

Special thanks are due to Anthony and
Sylvia Camachoand to Dick Bowman who
spentthe Easterholiday proof reading.

 A APOLOGY: Please correct an INDEX ERROR by applying theA following fix to your copy of VECTOR Vol. No.3!
VECTOR3[68 101]+VECTOR3[101 68]
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EDITORIAL: YOUR ASSOCIATION NEEDS YOU
By Robert Bittlestone

Bringing VECTORinto existence and nurturingits post-natal twelve months has been most
enjoyable.But it’s time for others to take part. So please don’t assumethatthe post of Journal
Editor, or indeed anyof the other positions in the British APL. Association, are already taken
up for 1985/86. Write to Anthony Camacho(addressinside rear page) now to nominate yourself.
Browbeatyourcolleagues,orbetterstill come to the A.G.M.andraise your handin person. An
illustrious future awaits you, while for ourselves there is the heady and hard-won prospect of
early retirement.
This fourth issue of VECTORbringsusto the end ofa full yearof the new format of the journal.
Six hundred pages and aboutthree megabytesof copylater(including the blanks), your editortal
team isa little older,a little wiser, andjusta little wearier. We look forward with somerelish to
handing overthis particular Olympic torch to our successorsfollowing the elections at the
forthcoming Annual General Meeting of the British APL Association. Should, however, exhaustion
cause us collectively to predecease those whofollow us, perhaps these reflections on our
experiencesthis last year may not come amiss. They may bearsuperficial resemblance to the
Ten Commandments, but they are intended as words of guidancerather than coercion.

1. Never publish distribution dates in advance.
2. Never make announcements aboutthe periodicity of a journal which is maintained by

the unpaid workofits editorial team.
3. Itisunrealistic to expect contributors to a computerjournalto delivertheir copy in computer-

legible form.
4. The greater a contributor’s insight into computing, the lowerthe probability that he or

she can write in English.
5. The average numberofentries to a competition is inversely proportional to the length

ofits rules.
6. Bribes suchas prize moneyhave no effect on swelling the ranks of competition entrants.

Glory throughprintis its own reward.
7. Books should be accepted for review only from those publishing houses which regard

a delay of a year before the review appears as fast work.
8. The expansion of a journal's scope doesnotofitself increase its circulation. There is

no substitute for house-to-house inquiries.
9. After five years thereis still nothing to match WORDSTAR,

10. The world-wide demise of the APL symbolset will continue to be exacerbated by the
difficulty of typesetting APL code.

{ would like to acknowledge the impressive contributions made throughoutthe year by the
VECTOReditorial and production team. Following my own lapseinto catatonia as a result of
producing Issue 1, David Preedy mastermindedIssue 2 effortlessly (at least in comparison),
Adrian Smith single-handedly commuted from York to Londonto sign off Issue 3 (rattling off
the pressesasI pen theselines), while David Ziemann and Jonathan Barman have takencollective
responsibility for Issue 4. Finally, especially not to be forgotten is Paul Whelan of Copyprint,
whose appearances at midnight half way down the A3 festooned in galleys have become
reassuring by their ephemerality.
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Information Centerusers

theworld.
An Information Center should be a company-wideresourcetaking advantage of modemtechnologies through theintegration of hardware, software and data communications.There are many communications companies in the world. There are many softwarecompanies. Butfor full integration of communications andsoftware,there is only one LP. Sharp.

  
     

 

    

    
   

      

With 1.P. Sharp’s products for the GlobalInformation Center, your users enjoy:
* IPSANET.., .oneof the world’s most advanced private communications
networks providing secure error-free transmission anywhere yourcompanyoperates.

* 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 in22 countries.
© Online Public Data...access to over 100 numeric data bases to
complement corporate data and help your organizationmakeinformeddecisions.

* Integration of PC's and mainframes...withasingle application developmentlanguage,SHARPAPL.

Readytoinstall, ready to run, and already proven on
aninternationalscale by LP. Sharp clients,
the GlobalInformation Center gives you the most
advanced implementation of the
{nformation Center concept.

Whynot let them
have the world?
Call your nearest LP, Sharp office in
‘oneofthecities listed below andwe'll show you how your
Information Centerusers
can have the world.

P Sharp i London, England (European Headquarters)y ue Associates LP. Sharp Associates LimiProductsfor the Heron House, 10 Dean FarrarStreet,

 

. London SWIH ODX.Global Information Center Tetephone: (01) 222 7033, Telex: 8954178 SHARP
sherdecs las teem rate Motch Canberra. Crag gma. Det, Demet[bln Divided mssFane ola,hbTeinRane Urano ov MoarPine Cyhasa,ataryCyMcprahOeOnnge PaParDrmNomSei haw ree tinkarne Sree Sr Senpapray, Suerte, Sabnry Enenaan,ane owcen. Vez i Wate,hae Plann,Wisp Doreh
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GENERAL CORREPONDENCE
This section of VECTORis reservedfor communications ofa general nature. Letters which require
a high technicalknowledge ofAPL or contain APL code usually appearin the Technical Section:
please note the requirements stated onthe inside front cover. The editor reservesthe rightto edit
letters unless the author states thata letter is to be publishedin full or not atall.
From Ole Immanuel Franksen 26th November 1984
Sir: Just a short note to thankyouforthe copyof the last issue of VECTOR (Vol.1, No. 2), containing
my presentation at APL84 of the book Mr. Babbage’s Secret aswell as the description ofits
contents.It may interest you to know that Prentice-Hall, Inc., has taken overthe international
tights of the book outside Scandinavia, andthat theywill publish a new edition in the early spring
of 1985.

In closing permit meto express myappreciation of the publication bythe British APLAssociation
of an Europeanjournal devoted to APL.I feel convinced thatthisinitiative will arouse muchinterest
among Scandinavian APL users.
Sincerely yours,
Ole Immanuel Franksen
Electric Power Engineering Department,
Technical University of Denmark,
Building 325, DK-2800 Lyngby.

From Dick Bowman 12th February 1985
Sir:Whata distressing rule to find, that Committee members are prohibited from entering VECTOR
competitions; may | suggesta revised rule, that Committee members are actually obliged to
supply entries (whether a subrule prohibiting them from winning anything would then be required
| leave to the readers’ discretion).

Yourssincerely,
Dick Bowman,CEGB,
85 Park Street,
London SE1.
(Ed: The remainder of Dick’s communication can be found in the Technical Section ofthis issue
of VECTOR.)
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BRITISH API. ASSOCIATION NEWS
Compiled by David Ziemann
Situations Filled and Vacant

The Association hasfilled two committee places and lost one; the role of Education Officer has
been accepted by Dick Gray, and Geoff Kemmish becomes the new TechnicalOfficer.
Theposition of Publicity Officer is again vacant following Mr ChristopherBeatty's resignation.
This post requires an ability to handle Press contacts and a gift for phrasing announcements
aboutAssociationaffairs in an interesting and news-worthy manner. Duties include (a) handling
all Press matters, including press releases,(b) liaising with sustaining members over matters
of general APL marketinterest, (c} assisting the Journal Editor in promoting the circulation of
VECTOR,and (d) helpingthe Activities Officer to publicise Association meetings.

Activities Programme 1985/6
Forthcoming Association activities include the following:
September 13 —

October 18 —

November 15 —

January17 —

March 21 _

Either Consultants Questiontime
or ADRS Workshop
Large APL Systems
Thereare increasing numbers of muiti-person long term developmentprojects
within the APL community;
What do we haveto learn from the mainstream DP business and whatin
turn can we teach them?
Compilers and Interpreters
APL compilers are becominga reality; what goes on inside them and what
impact doesthis have on the application developer?
Joint Meeting with OR Society
Whodon’t know aboutit yet. OR is an area which hashada long history
of using APL asa tool; what's going on and what can we both do to make
OR use of APL even more successful and widespread?
APL System Design
Beyondwetfingers and piecesofstring which design techniques are most
useful to the APL developer; how muchdiscipline is useful and how much
is restrictive?
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May 16 —~ AGM + Relational Databasesetc.
Besides your regular opportunity to vote with your feet; an examination of
the impact which developments such as APL2’s link with mainline DB2
databases may haveonthe future use of APL.

July 7-11 — APL86
Of which you will read much more elsewhere.

Othertopics are being considered; hopefullywe maybe able to putonaspecial discussion/debateabout‘Marketing APL’(is APLgettingits fair share of the computing cake and what can/shouldwe do to increase our slice of the action?). Anyone wishing to contributeto this debateis invited
to contact the Activities Officer.
Contrary to the suggestion made elsewhere weare notplanningto run a repeat of ‘APL84In
Focus’ during 1986 for the benefit of all those people who can’t makethetrip to Manchester.
The venuewill continue to be the Royal Overseas League (London W1) with all meetings scheduled
to begin at 2pm; don’t forget the opportunity whichthis gives you to meet with other APL users
and implementors both before andafter the meeting proper.
Onceagain | remind everyoneof the APL Publications bookstall which is a regular feature of
London events and the opportunity which this gives you to purchaseall that hard-to-find APL
literature. A full list of available publications with prices can be found towards the end ofthe
British APL Association News Section.

Pleasenote that this programmeis subjectto revision; further details of each event will be sent
to British members nearerto the date.
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FREE APL COMPUTER
by David Ziemann

Weil, that should have gotyourattention, but here’s the doublebluff it’s true. The British APL
Association has recently acquired a second-hand IBM 5100 APL micro-computer, including
peripherals, and we're going to give it away - to a deserving cause, of course. The kind donors
of this equipment are QuakerOatsLtd., of Southall in London, whose computing requirements
have far outstripped the capabilities of the old, but trusty 5100.
The complete package, which cannotbe split, includes the following equipment:

- 1BM 5100 APL computer
- IBM 5103 dot-matrix printer
- IBM auxilliary tape cassette drive
- NEC monitor
- IBM UKto US voltage converter
+ Assorted manuals and tape cassettes

Theonly catchis that this 5100 is a US machine and therefore requires a UK to US voltage
converterto operatein this country. The converteris a heavy cubeof metal, but shouldn’t present
a big problem to someone keen to use APL.
The IBM PC(otherwise known as a 5150)is a direct descendantof the 5100, a machine that
was way aheadofits time whenit wasbuilt back in 1975. It is a dedicated turn-on-and-go APL
machine which runs full APL SV via a 370 emulatorin read-only-memory. The machine has a
built-in screen, APL keyboard and tape cassette drive whichuses standard data tape cartridges,
and onto which APL workspaces can be saved, anddatafiles created. The auxilliary drive can
be attachedto provide the system with a secondon-line tape drive. The ease with which standard
composite-signal monochrome monitors can be attached to and slaved from the 5100 make
this an ideal system for APLtraining, or even just for one or two peopleto use as a dedicated
machine on which to learn APL.
Written applications from those wishing to provide a permanent homeforthe equipment should
be addressedto the Chairpersonofthe British APL Association, and must be received by 31st
July 1985. Although commercial organisationswill also be considered, we would particularly
like to see the machineused within an educational grouporinstitution, especiallywhere awareness
and useof the APLlanguage can be promoted. Applicants should therefore statetheiraffiliations,
and indicate how the computer would be used.
The responsibilities of owning a complete micro-computer system are many, and casual
applications are discouraged. Maintenanceandrepairs to the equipmentwill be the responsibility
of the recipient - Quaker Oats andthe British APL Association unfortunately cannot undertake
to provide support of any kind.  
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ANNUAL GENERAL MEETING
The Annual General Meeting of the British APL Associationwill be held in the St. AndrewsHall
at the Royal Overseas Leaguestarting at 2 pm on Tuesday 28 May 1985.
The following papers consistof:

(a) A reminder about nominations for the committee
(b) The Agenda
(c) The minutes of the 1984 AGM
(d} The draft Regulations for the Association
(d) The secretary's report on the committee meetings

a) Nominations for the Committee
To summarisethe notice in Vector 3:

Nominations for the committee are to be sentto the secretary by the end of April 1985 and
those received in time will be circulated to all members. Nominations can be accepted at
the AGM until the chairman declaresthelist closed. Nominees(evenif only nominated at
the AGM)should beindividual members of the Association, proposed and seconded by any
class of member and nominations should includea brief description of their suitability and
their intentions should they be elected.

b) Agendafor the AGM
The Agendafor the AGMis asfollows:

1 Minutes of the 1984 AGM
(These are printed below so that they may be taken asreadif there are no objections
at the meeting).

2 Chairman's report
The draft Regulations for the Association
(This is printed below)

3 Votes on the motion ‘The new Regulations be adopted”(discussions will be restricted
to amendmentsthat have been passed for discussion by the committee and circulated
to members; proposed amendments should be sentto the secretary)
(The secretary will represent those unable to attend if they send him their — brief —
representations beforehand)

4 Officers’ reports (Secretary, Treasurer, Activities Officer, Journals Officer, Education
Officer, Technical Officer)

5 Call for final nominations andlisting of candidates
6 Elections — conducted by the chairman
7 Close of AGM followed by the ordinary meeting.

Note: The new officers take office at the close of the AGM and handoversare madeatthefirst
committee meeting after the AGM. Both old and new committeesare to attend that meeting.
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c) Minutes of the 1984 AGM
Minutesof the AGM of the APL Society held in the Read Lecture Theatre, tmperial College, on
20 January 1984

1 Officers’ Reports
The Chairmanreviewedthe year: the Society is seven years old, prosperous and growing
{thoughnotasfast as we would like). It has held five meetings this year and a majorthree
day conference, published two magazines and conference proceedings and third
magazineis expected from the printer within a week. A taskforce was set up in November
to recommend howthe Society should be improved and its proposals were circulated
to all members for discussion today.
Theacting secretary reported on behalf of Gordon Sutcliffe, that the five (well attended)
meetings were:

January: Phil Chastney on Hunting the Snark
March: Three speakers on implementations of VS APL, APL*PLUS and Dyalog APL
May: joint meeting with the Local Authorities APL User Group to hearsix speakers
on subjects connected with APL and education.
November: A workshop on [dioms in APL
The APL Business Technology 83 conference and exhibition was held at Loughborough
in September: over 200 people attended and 43 papers were read. Mostof the major
APL vendors exhibited.

Thetreasurer reported that whenall debts were paid the Society would have a surplus
this yearof £7333, ofwhich £5193 wasattributable to APL BusinessTechnology83. Nearly
six thousand pounds was owed to the Society. The accumulatedsurplus from last year
was £1182 so the Society’s assets at the end ofits financial year (31 October 1983 —
the Society’s financial yearwill now be aligned to the B.C.S.financial year) were £8515.
The balance sheet was shownin a simplified form on an overheadprojectorslide.
The membershipsecretary reported approximately 450 members of whom about50lived
abroad.

2 Thechairmanwentthrough the proposalsfor the improvementofthe Societywhich were
slightly amended by the morning committee meeting. The new committeeis to have eight
officers and nolimit on the numberof ordinary members who maybe co-opted: a student
gradeis to be considered: the committee may recommenda representative to the APL
standards committee and work towards establishmentof standards for representation
of APL in ASCIl. There was no dissension. The proposals are therefore accepted and
the new committee is to act on them.

3. Theelections were held by displaying the nominations for each post in turn, asking for
further nominations, readingouta brief note about each candidate and then taking a vote.
Voting was by show of hands,
Thefollowing officers were elected:

Chairman Phil Goacher v
Secretary Anthony Camacho
Treasurer Mel Chapman
Activities Dick Bowman
Promotion Fred Perkins
Journal Robert Bittlestone
Technical Romilly Cocking
Education Chris Beattie

10  
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No ordinary members were elected: the following offered their services or werenominated:
David Allen, Peter Cyriax, Ron Fuss, Mare Griffiths, Chris Hogan,
Valerie Lusmore, Tony Moore, Dominic Murphy, David Preedy,
Adrian Smith, Chris Smith, Prof. Barrie Weatherill, Stan Wilkinson.

Anyonewishing to help whopreferred not to be on the committee was askedto letthe secretary have their name address and areaofinterest at the end of the meeting.
4 The Chairman explained that the Society's yearis to be changed to match the BCSaccounting yearand so the newly elected committee will hold office fora little over a year.
5 The Society’s business was concludedat 3.05 p.m. by which time there were over80 people present.

Anthony Camacho 21 January 1984
Signed P S Goacher (Chairman) 31 January 1984

d) Draft Regulations for adoption at the AGM .
BRITISH APL ASSOCIATION DRAFT REGULATIONS
1. NAME

The Groupshall be called The British APL Association.
2. AFFILIATION

The Associationis and shall beaffiliated to The British Computer Society (BCS) as
a Specialist Group.

3, OBJECTS
(a) To promote the use of APL;
(b) To develop awareness and competence in APL;
(c} To represent the interests of Association members with other bodies;
(d)} To contribute to the developmentofthe language and definition of international

standards.
4, CONSTITUTION

The British APL Association shall consistof:
{a) President and Vice Presidents;
(b) Chairman, Secretary and Treasurer;
(c) Otherelectedofficers;
(d) Individual fee paying members;
(e) Individual fee paying student members;
(f} Corporate members;
(g} Sustaining members.

5. MEMBERS IN GOOD STANDING
Amemberin categories 4(d), 4(e), 4(f), or 4(g} is in good standing with the Association
by virtue of having paid all membership fees due to the Association for the current
year. Memberships which are not renewedin the first four monthsof a new financial
year(by 31 August) are deemedto have lapsed.

an
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6. APPOINTED OFFICERS
(a) A President may be appointed atthe discretion of the Management Committee.
(b) A maximumoffour Vice Presidents may be appointedin recognition of service

to the APL community at the discretion of the Management Committee.
(c) Appointed Officers may servefor a period of one yearwith up to two consecutive

renewals. Non-contiguousperiodsofoffice are permitted with no limit. ©
(d) Appointed Officers shall havethe right to attend free of admission chargeall General

Meetingsof the Association and all events staged by the Association.
7. ELECTED OFFICERS

(a) The Elected Officers shall be Chairman, Secretary and Treasurer who must be
individual! fee paying members in good standing.

(b) Otherofficers may beelectedtofill posts created bythe Management Committee.
(c) It is the duty of Elected Officers to attend meetings of the committee.
(d) Election: The officers shall be elected by the Annual General Meeting (AGM) and

shall serve from the end of the meeting at which they are elected until the end
of the AGM following.

(e) Casual Vacancy: A vacancy occurring during the term of office maybefilled by
an appointment by the Management Committee.

8. MANAGEMENT
(a) The affairs of the Association shall be managed (subjectto the control of the AGM)

by a Management Committee comprising:
(i) Appointed Officers

(ii) Elected Officers
(b) Co-option: The Management Committee may co-opt members as required,

normally to hold office until the next AGM.
(c) The General Committee of the Association shall comprise the Management

Committee together with members of Sub-Committees and Working Parties which
from time to time be set up by the Management Committee.

{d) Meetings: The Management Committee shall meetat least four timesin its year
of office and frequently enoughto carry out the businessof the Association properly.

{e) Notice: At least 14 days notice of the place, date and time of meetings shall begiven to each memberofthe relevant committee. .
(f) Quorum: The businessof the Association maybetransactedby notiessthanhalf

the membersof the Management Committee.
(g) In the absenceof the Chairman, the Management Committee shall elect one of

its members to take the chair for the meeting.
(h) Voting: In determining a question by vote of the majority of the members present,

each having onevote, the Chairmanof the meetingshall have a second orcasting
vote.

(i) Standing Committees: The Management Committee is empowered to set up
Standing Committeesto deal with matters that require continuity. A memberof
the Management Committeewill sit on each Standing Committee.

(j) Sub-Committees and Working Parties: The Management Committee may set up
at any time sub-committees and working parties responsible to the Management
Committee which shall appoint a Chairman and provide appropriate terms of
reference.

12  
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9. ANNUAL GENERAL MEETING
(a) Each year the Association shall hold an AGM in May.
(b} Notice: The Secretary shall send,at least 28 days before,notice of the date,time

and placeofthe AGM,togetherwith the Agenda,to all membersof the Association.
For this purpose a noticeprinted in theofficial publication of the Association shall
be considered sufficient.

(c) All members havethe right to attend the AGM forwhich there shall be no attendance
charge.

(d) Agenda: Thefollowing items shall be included:
(i) Minutes of the previous AGM;
(ii) Minutes of any Extraordinary General Meeting held sincethe previous AGM;
(ii) Chairman's Report; -
(iv) Management Committee Officers’ Reports;
(v} Audited Statement of Accounts;
(vi) Proposals for Alterations to Regulations;
(vii) Proposals for Alterations to Fees;
(viii) Election of Officers;
(xi) Ratification of Auditors.

(e) Nominations: Any memberin good standingis entitled to nominate another
individual memberin good standing for any elected office on the Management
Committee. Such nominations may be proposed and secondedat the meeting
if not previously received by the Secretary.

(f) Voting: Every question atan AGM shall be decided by a majorityof the votes cast.
Individual membersof the Association each have single vote. The accredited
representative of each corporate and sustaining memberhavefive votes which
maybesplit as desired.If the vote is tied, then there shall be a recount;if this
fails to resolve the matter the candidate with the least votes is removed and the
vote retaken, this process continuing until there is a decisive vote — orit cannot
be continued, in which case the Chairmanhasa casting vote.

10. EXTRAORDINARY GENERAL MEETING
{a} An Extraordinary General Meeting (EGM)shall be convened ona resolution of

the Management Committee or within five weeks of receipt of the Secretary of
arequisition signed by no less than one quarterofthe current membershipin good
standing stating the businessto be transacted at the meeting.

(b) Regulation 7, except subparagraph(d) and(e) shall apply.
(c) An EGMshall transact only such business asis specified in the resolutions or

requisitions concerningit.
11.FINANCE

(a) The Association shall follow the BCS Financial Guidelines as issued from time
to time insofar as they apply to Specialist Groups.

(b) Bank Account: In accordancewith the BCS Financial Guidelines, the Association
shall haveat least oneAccount(AccountA) at Lloyds Bank, Langham Place Branch,
used for normal running expenses. Other accounts at the branch may be used
for special events or investment funds.

(c) The financial year shall starton 1 May each year when membership fees become
due.

(d) The Chairmanis responsible to the BCS for submitting draft budgets, recording
ongoing expenditure and capital expenditure separately for each year by 30
Novemberin the preceding year.

13
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(e) The Chairmanis responsible for making available to the BCS a receipts and
payments statementat the end of every financial year (30 April) in respect of the
Association's normal operations and special events; this statementto be included
in the BCS annual accounts subject to audit by the BCS auditors.

(f} All cheques drawn on the Association’s bank accounts must be signed by any
two of Chairman, Secretary and Treasurer.

(g) The accountsofthe Association shall be audited eachyearbyan auditor appointed
by the Committee.

(b) All income and property of the Association from whatever source derived shall
be applied solely to the promotion of the objects of the Association.

(i) No memberofthe Association shall receive paymentfor his services as a member.
12. DISSOLUTION

In the eventof the winding upordissolution of the Association any surplus assets
remaining after dischargeofliabilities shall automatically vest in the BCS.

13. THE BRITISH COMPUTER SOCIETY
(a) The Association shall be governed bythe regulations of the BCS as these apply

to Specialist Groups of the BCS. Whereit is considered that a regulation of the
Associationis in conflict with a BCS regulation governing Specialist Groupactivities,
the BCSrule shall apply.

{b) The Chairmanof the Association mustbe a Fellow, Member orAssociate Member
of the BCS,

(c) Otherelected officers of the Association should normally be members of the BCS.
(d) The Chairman of the Association is ex officio a member of the BCS Specialist

Groups Board andistherebyeligible,if nominated and elected, to be one of three
representatives of the Specialist Groups Board appointed to the Council of the BCS.

(e) The Chairmanorhis representative is expected to attend four Specialist Group
Board meetings each year.

(f) The Association must advise the Vice President (Specialist Groups) of those
membersof the Management Committee ofthe Association who are not members
of the BCS,

(g) All members of the Management Committee shall abide by the Code of Conduct
relating to membersof the BCS.

(h) The Association may use the BCS nameto enhancethe reputationof its own
activities but must not bring the BCSinto disrepute.

(i) No memberof the Association may speak on behalf of the BCS without proper
authority from the BCS.
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e) Secretary's Report on Committee Meetings
There have been eight committee meetings since the 1984 AGM. Therewill be one more onthe morning of the 1985 AGM. Members attendances have beenasfollows:

10 9 40061300 «120«16—=C 10 18
Feb Mar May Jul Sep Nov Jan Mar
84 84 84 84 84 84 85 4&5

Chairman: P.S. Goacher P P P P P P P PSecretary: A.J. Camacho P P P P P P P PTreasurer; M. Chapman P P P P P P P P
Activities: D. Bowman P P P P P P P Pp
Vector: R.G.A.Bittlestone P P P P A A A A
Promotion: 1 F.J. Perkins PA R > = —- — =

2 C. Beattie - - - —- P A A R
Education: 1 C. Beattie P P A PR —- —- ~— =

2 D. Gray - - - - —- ~~ =— RP
Technical: 1 A.J. Cocking A R =—- =| = =—- => =

2 G. Kemmish - - — — P A A A
P = present A = apologies R = resigned
Committee meetings have usually occupied a whole morningor afternoon. Their efficiency was
improved when Dick Bowman's suggestion wasactedon(thatofficers reports are circulated
before the meeting). He has donethis regularlyforactivities and APL 86. My aim in the summaries
of the year’s committee meetingsthat follow is to reflect to the members how the committee
has managed the Association'saffairs; many people (especially those on the Vector andActivities
working parties) have done a great dealof workfor the Association this year which will not be
mentioned below.
10 Feb 84
The main work wasonthe plansfor Activities and Vector. The accounts were to be completed
and proposalsfor promotions, technical work and education were discussed. Over a score of
volunteers were to be approachedfor help. Work also beganonthe takeover by the BCS admin
of the chore of membership record maintenance.
9 Mar 84
Romilly Cocking resigned through pressure of work. The secretary's draft of the Association's
aims was approved. The Treasurer's draft budget was agreed. TheActivities officer reported
working party progress and suggested ‘‘APL 84 In Focus’'. New membership grades and
‘sustaining’ memberships were discussed. Plans for Vector 1 were approved.
11May 84
Fred Perkins resigned in view of a projected move to Toronto. The Chairman reported final
agreementto our new name “TheBritish APL Association”. The Treasurer had sorted out a
greatdealof outstanding mail. The Activities officer reported “APL 84 In Focus" was arranged
and on theoutline of the winter programme. The Journalofficer reported that Vector 1 would
be ready forAPL 84in Helsinki. A working party on APL 86was formed (PSG, MC & DB). Treasurer
and Chairman agreed to spend two dayssorting out the membership records and Secretary
to reply to three dozen outstanding queries.
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13 Jul 84
The Treasurerreported progress on subscription reminders, debt collection and audit: MC and
PSG were voted thanks. The Activities officer reported ‘APL 84 in Focus’’ was a success(the
working party was congratulated) and proposed “‘What’s New for 85". The Journalofficer reported
that Vector 1 just got to Helsinki and that Vector 2 was in hand. Christopher Beattie resigned
as Education officer and was co-opted as Promotionsofficer. Geoff Kemmish wasco-opted as
Technical Officer. The APL86 subcommittee had advertised APL86at Helsinki.
21 Sep 84
The Secretary producedthe Association’s advertising leaflet. His proposal for formalising the
special relationship betweenthe Association and APL Publications was agreed. The Chairman
reported that Vector 2 wasbeing printed and undertook to arrange publicity through the BCS
for Association activities. He also offered to draft a constitution. The APL86 subcommittee’s
recommendation of the UMIST venue was accepted (the conference had outgrown the
accommodation at Oxford or Cambridge).
[Secretary’s Note:
Thefollowing people now (March 85) comprise the APL86 Organising Committee:

Dick Bowman, Chairman
Sarah Swindells, (BISL) minutes secretary and acting admin.
Phil Goacher, Publicity
Mel Chapman,Finance
Christine McCree, Exhibition
Geoff Kemmish, Technical
Anthony Camacho, Programme]

10 Jan 85
The Activities officer reported the change in venue for March and subsequent meetings and
the consequentvariation in dates. The Chairman of APL86 reported a Call for Papers had gone
into Vector 3 (a brochureis to be part of Vector 4) and various arrangementsfor representation
at Seattle (for which Vector4 is essential — the absenceof the Journalofficer was regretted),
The Secretary reported that a notice aboutelectionsfor the 1985-6 committee had goneinto
Vector 3.
15 Mar 85
The Secretary offered the AGM arrangements and agenda which were approved togetherwith
the Chairman’s draft Regulations. The Treasurer’s draft budget for 1985-6 and the new
membership rates were accepted. The Secretary is to publish these in Vector.
The Activities officer reported a profit on ‘Whats New for 85’. His proposal to send outa mailshot
to canvass support for a workshap on ADRS was approved. The Secretary was asked to book
the Royal Overseas League roomsfor the rest of 1985 and provisionally for spring 1986.
The Journalofficer: The Committee was mostdisturbedto have no representative or report from
Vectorin spite of previous appeals and minutes.
The Technical Officer was in the USA and made no report.
The Chairman of APL86 reported that meansof overcomingthe large debt incurred during run
up to APL86 were being investigated. The major publicity drive begins at APL85.

Anthony Camacho,Secretary, 13 March 1985 E & OE
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LIST OF BOOKS STOCKED AND ON SALE: NOTE SPECIAL PRICES FOR MEMBERS

Description

APL:AnInteractive Approach, Gilman & Rose
APL: AnIntroduction, H. Peele
Introducing APL to Teachers, K. Iverson
Introduction to APL for Scientists & Engineers
An APL Notebook, Barrie Wetherill
A Source Book in APL,A Falkoff & K. {verson
APL: Design Handbook for Commercial Systems, Smith
APLandInsight, P. Berry and G. Bartoli
APLin Practice, STSC
APLThe Language& its Usage, R. Polivka & S. Pakin
APL Quote-quad the Early Years
APL Business Technology ’83 Proceedings
APLSV Reference Card
Designing APL SystemsToronto Procs 82 Vol 2
FinnAPLIdiom Library
Sharp APL Reference Book
Sharp APL Reference Manual, P. Berry
Yale University Idiom list
APLin Exposition, K. Iverson
Algebra, K. iverson
Solutions to Algebra, J. Iverson
Calculus in a New Key, D. Orth
Elementary Analysis, K. Iverson
A Case Study in BASIC, APL and Functional Prog.
Resistive Circuit Theory, R. Spence
Star Map, P. Berry & J. Thorstetsen
Reliable Software Through Composite Design, Myers
APLLapelPin with gripping backplate
Whizzbangs VolumeII, R. Sykes
Whizzbangs Volume |, R. Sykes
Information Centres Toronto Procs 84

Invoice

£
20.71
11,20
80
-80

1.90
8.75
12.25
4.50

20.00
29.95
31,50
11.20
30

6.50
11.20
1.30

10.00
1.50
95

7.95
2.00
6.85
5.40
4.80
10.30
3.50
9.90
2,00
6.90
6.90
8.00

Cash

£
20.21
10.80
75
75

1.60
8.28

12.00
4.20

18.00

British APL.
with Assn Members Post &
order Invoice Cash

£
19.50
10.40
70
70

1.30
8.20
10.35
3.60

16.00

£
19.00
10.00
65
65

1.00
6.96

10.00
3.45

15,00
28.95 27.95 26.95
31.00 30.00 29.60
10.80
28

6.00
10.80
1.20
9.70
1.40
90

7.65
1.80
6.60
5.20
4.60

10.00
3.20
9.65
1.90
6.60
6.60
7.50

10.40
25

§.50
10.40
1.10
9.30
1.30
-85

7.40
1.70
6.35
5.00
4.40
9.55
3.10
9.30
1.70
6.30
6.30
7.00

PLEASE ORDER DIRECT FROM APL PUBLICATIONS
APL Publications: L.R. Hollingbery, 9 Koh-l-Noor Avenue, Bushey, Herts, WO2 3EJ

Telephone: 01-950-1044 evenings 1800 to 2100.
This list replacesall previouslists.

Prices are in poundssterling and are as as 1st May 1985
Terms:sterling cheque with order; invoices payable on receipt of books.
Non-UK postage is extra: please specify AIRMAIL or SURFACE MAIL.

Save postage: a selection of books is usually on sale at APL Association meetings.
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10.00
23

5.00
10.00
1.00
9.00
1,00
-80

7.10
1.50
6.10
4,80
4.30
9.20
2.90
9,00
1,60
6.00
6,00
6,00

UK

pack
£
2.65
2.25
40
40
50

1.80
1.50
55

2.50
2.70
2.70
2.70
SAE
1.80
1.30
50

2.70
-50
-50

2.30
-50

1.70
1.50
1.00
2.80
-50

1.30
SAE
1.80
40

1.80
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INTERNATIONAL APL NEWS
compiled by David Ziemann

This columnis open to APL Associationsoutside the UK;please write to us with your news and
weshall be pleased to broadcast extracts for you. A substantial numberof VECTORsubscriptions
are from overseas, and we hopein this way to keep APL users in touch with each other
internationally.
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APL86 — Call for Papers
APL86 will bethefirst of the annual series of international conferences on the development and
applications of APL to be held in England. There will be contributed and invited papers anda
simultaneous exhibition by suppliers of APL-based services and products.
The conference will emphasise practical aspects of APL, and ‘live’ presentations to accompany
submitted papers will be encouraged bythe provision of a wide range of computing and audio-
visual equipment.
Asis traditional at the APL Conferences, a numberofdistinguished speakersfrom both within
the APL community and other areas, such as Expert Systems,will be invited to present papers,
and lead longer discussion sessions, based around‘live’ presentations.
The conference will also include a numberoftutorial sessions,of interest to both newcomers
to APL and those with more experiencein the use of the language.
The conference will have three main themes:

APLin Action — including sessions on the use of APL in Personal Computing,Information
Centres and Education. Other sessions currently plannedinclude,for example, Full-screen
and Graphicsorientated systems, applications of APL in Expert Systems and programmer
productivity tools.
APL andits Environment — including sessions covering, for example,the interactions between
APLandits host Operating Systems, APL as a compiled language, APL-dedicated hardware
configurations and the use of APL as an‘engine’in systems constructedlargely in other
languages.
The APL Notation — including sessions covering, for example, experience with the [SO
Standard andwith ‘second-generation’ APLs,the influence of theory on further extensions,
the integration of the ‘second- generation’ extensions and APL as a teachingnotation.

The Organising Committee is keen to encourage those who might not previously have considered
submitting a paper to such a conference to share their experiences with others in the APL
community.

Submission of Papers
Those intending to submit papers on one of the conference themes must makeatleast a
preliminary submission by 15 June 1985;including title, an abstract and anindication of the
nature of the accompanying ‘live’ presentation and the equipment that would be required.
Full draft papers, for consideration by a pane! of referees, must be submitted by 1 November
1985. Three copies of the paper, whichis to be in English and should not exceed 6000 words,
must be submitted, together with an abstract anda list of keywords for subject identification
and classification, and a fuller description ofthe ‘live’ presentation. One or more referees may
requestthat the presentation is made as part of the judging process.
Notification of the referees’ decisionswill be sent out on 10 January 1986. Authors of papers accepted
mustprovide final copies of their papers suitable for photo-reproduction by 4 April 1986,
All papers accepted and received by the final submission deadline will be published in the
Conference Proceedings. Other paperswill be considered for publication in VECTORin the
four issues following the conference.
It is intendedthat prizes will be awarded for the ‘best’ papers and presentations given to the
conference.
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For further details please contact the BISL Conference Department (APL86). Preliminary
submissions may also be madethroughthe | P Sharp Mailbox — APL86.
 

Important Dates
Preliminary Submission 15 June 1985
Submission Deadline 1 November 1985
Acceptance Deadline 10 January 1986
Final Version 4 April 1986   

The 1986 International Conference on APLandits applications will be held from 7 — 11 July
1986at the University of ManchesterInstitute of Science and Technology,better known as UMIST.
This venueis situated at the centre of England's secondcity.Its facilities for speakers, exhibitors
and delegates are excellent and with the many interesting placesto visit in the area APL86
promises to be a memorable event.
This preliminary notice about APL86 includes the call for papers and initial information for
exhibitors. The conferencewill comprisetutorial sessions, contributed papers,invited speakers,
exhibitor presentations and a full social programmeincluding a conference banquet.
If you are not already on our mailing list to receive further information about the conference or
exhibition please contact:

BISL Conference Department (APL86}
TheBritish Computer Society

13 Mansfield Street
London W1M OBP

 

England

APL86 Local Organising Committee
Chairman Dick Bowman
Programme Anthony Camacho
Publicity Phil Goacher
Technical Geoff Kemmish
Exhibition Christine McCree
Finance Mel Chapman
Administration BISL (British Computer Society)   

21



 

 
VECTOR Vol. 1. No. 4

Manchester and UMIST
Situated in the North Westof England, Manchesteris within easy reach, having excellent road
and rail access and a majorinternationalairport.
TheUniversity has a tongtradition of computing andis where S.E. Williams developed the WilliamsTube in 1946 — a small prototype computer which wasthefirst stored program computertooperate,
The UMIST campus,located in Manchester City Centre is a mixture ofold architecturalstylesand purposebuilt modern buildings. The modern complex being used for APL86 includes aconference and exhibition centre, restaurantandhall of residence— delegate accommodationis therefore available either on site or at one of the major hotels nearby.
The conferencefacilities at UMIST are excellent. The main lecture theatres are sited aroundthe exhibition floor and a numberof smallertheatres are available for meetings arranged duringthe conference,
Lunchesanddinnerswill be providedin thelarge adjoining restaurant. UMISTalsooffers a widerangeof sportsfacilities and a club barfor which delegateswil! become members during their stay.
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Exhibition
Throughoutthe Conference a comprehensive exhibition of APL hardware, software, applications
andliterature will be open to all conference delegates. The exhibition areasare ideally located
immediately outside the lecture theatres and beside the cafeteria and bar.
Exhibitors will have an opportunityto give formal presentations onthe products theyoffer through
product forum sessions within the conference programme. Thesewill be scheduled at a time
when no technical papers are being given to ensurethatall conference delegates have the
opportunity to attend. Lecture theatres with 500, 300 or 150 seats are available for these one
hourpresentation sessions.
The British APL Associationinvite you to participate in APL86 bytaking exhibition space,product
forum sessionsand a hospitality suite. Wefeelthis will give you an excellent opportunity to display
yourservices to the many delegatesthat this conferencewill attract from all over the world.
To book, or obtain further details about the exhibition, please contact the BISL Conference
Department (APL86).

——
“ROC, Microcomnr

ALLL
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Out and About
Manchester City Centre has the largest range of entertainmentandattractionsin the North West
of England. For the serious music lover, Manchesteris the homeof the world famous Halle
Orchestra — butall musical tastes are cateredforlocally. Museums,art galleries, theatres and
an exciting nightlife can be found close byin the City, and whatever yourtastes in food, there
is a restaurant to meet them.
Manchesterhasa fine range of shops and minutes fram UMISTthereis the Arndale Centre,
the largest under-cover shoppingprecinct in Europe.
Within easy reach of Manchesterare the Lake District, Peak District, North Wales and the Roman
town of Chester— all providing a differentview ofthe area. Visits can also be made tathe famous
Wedgewoodpotteries or to the stately home Chatsworth, with its magnificent grounds and
interesting history.
Daytrips to London are also possible usingtheInter-City rail service.
Pre- and post-conferencetours will also be arranged for those delegates who wish to see more
of England thanis possible during the conferenceweek. A programmefor accompanying persons.
will also be available.
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For APL86 Information

To: BISL Conference Department (APL86)
The British Computer Society,
13 Mansfield Street,
London W1M OBP,

 

 

 

 

 

England.

Name

Address

Please send further delegate information O

Please send exhibitor information Go

Regular APL86information will be issued to all on the mailinglist.
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We canfly
morepeople to

more conferences
than any

otherairline.

 

 

 
British Airwaysis theofficial airlinefor this conference, Weare the world’s largest internationalairline

and in the best position to offer you the most comprehensive range ofservices from Concorde through to
Economytravel. Forfurtherdetails, contact yourlocal British Airways office or appointed Travel Agent.

BRITISHAIRWAYS
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CIPS APL Special Interest Group (Toronto)
Do you haveaninterest in using the programming language APL, andlive in the Toronto,
Canada area?
The CIPS APL SiG (Toronto) is a special interest group (SIG) associated with the Canadian
Information Processing Society (CIPS). This APL SIG enables APL professionals, users,
vendors, consultants, and academicsin the Toronto area to meet each other and to exchange
ideas and information on new developments,applications, and problem solving techniques
based on APL,
There is no charge for attending meetings. Membership in the SIG, however, is available for
$15 (Canadian). Membership entitles you to receive advance mailing notice of our monthly
meetings, to obtain our membershipdirectory, to obtain copies of minutes of meetings and
APLutilities (as available), and free admission to our annual APL micro-computer show held
eachfall.
Other publications of the group include the APL—NAPLPS(Telidon) Toolkit {a completely
documented set of APL functionsto interface APL and NAPLPS,available for $5), and the
soon-to-be publishedfirst edition of our APL Utility Library.
We were formed in September, 1981, and currently have about 100 members.
We have a wide and varied program. For example, our program in 1984-1985included meetings
on APL and UNIX, Business Graphics, APL2 (with James Brown as speaker) SHARP APL
(with Ken Iverson and Bob Bernecky as speakers), our new Birds of a Feather meeting,local
area networks, and Q'NIAL (with Michael Jenkins as speaker).
Requests for publications and membership should be sentto the following address:

Toronto APL SIG
P.O. Box 917, Station “Q”
Toronto, Ontario, Canada.
M4T 2P1

We also have a SHARP mailbox: TSIG.
Specitic inquiries (between now and September, 1985) mayalso be sent to Richard Levine,
APLProduct Support Consultant, Xerox Canada Inc., 703 Don Mills Road, North York, Ontario,
Canada. M3C 1S2 (416-429-6750).

Meetings29 April 1985, Toronto
Monthly Meeting of Canadian Information Processing Society Special Interest Group on APL.
Topic: Mike Jenkins, President of NIAL SystemsLimited, on Q'Nial; and annual general meeting.
Ontario Institute for Studies in Education. Contact: Richard Levine (416) 429-6750,
Q’Nialis a powerful Sth generation programming language combining ideas from APL, Lisp,
and structured and functional programming. Q’Nialis a product ofresearch in Computer Science
at Queen's University, Kingston, Ontario, Canada.
27 May 1985, Toronto
Monthly Meeting of Canadian Information Processing Society Special Interest Group on APL.
Topic: Local area networks.
Ontario Institute for Studies in Education. Contact: Richard Levine (416) 429-6750
Ed: The information above was sent to us by the Toronto APL SIG.
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International APL Organisations
Wearepublishing with permission an updatedversion ofthelist of organisations appearing
in APL Quote Quad,Voi 14 No. 1. The VECTOREditor would be pleased to receive information
from any of these groupsfor publication.
Austria

APL-Club Austria
Or. Siegfried Streit, Chair
WienerStadtwerke
Mariannengasse 4-6
A-1095 Vienna
Austria

Belgium BACUS
Anaffiliate of the Computational and
Applied Mathematics Group

Belgian APL-CAM Users Society
Joseph De Kerf, Chair
Rooienberg 72B-2570 Duffet
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
Don Mills, Ontario M3C 1S2
Canada
Telephone: (416)429-6750, Ext. 2684

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

Finland FinnAPL
Finnish APL Association
GustavTollet, Chair
P.O. Box 1005SF-00101 Helsinki 10
Finland

28

France
A subsidiary of the Association Francaisede Cybernétique, Economique,et
Technique

Group APL, AFCET
Gilles A. Martin, Chair
cisi
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
Mexico 20, Dist. Féderal
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
Ohr. Bram Kornaat, Secretary
Rijks Computer Centrum,
Fauststraat 1
NL-7323 BA Apeldoorn
Netherlands
Telephone: (55)778822

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

Sweden $IG-APL
A subsidiary of the Swedish Society tor
Informatics

APLSpecial Interest Group
Bo Lundmark
Sperry AB
P.O. Box 1138
8-171 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
Phitip Goacher, Chairman
British Computer Society
13 Mansfield Street
London W1M OBP, England
Telephone: 01 637 0471
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USA: Dallas-Fort Worth SWAPL
Southwest APL Users’ Group
Don Hatfield, Secy/Treas.
2809 Apple Valley
Garland, Texas
USA 75043

USA: Denver DIGAPL
DenverInterest Group for APL
P.O. Box 3931
Englewoad, Colorado
USA 80155

USA: Houston
Houston APL Special! Interest Group
Mary Hall, President
Charter Oil Company
P.O. Box 87535
Houston, Texas
USA 77287/7535

Telephone: (713)640-4724
USA: New YorkCity NY/SIGAPL

New York Chapter, SIGAPL
P.O, Box 524
NewYork City, New YorkUSA 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
APLBay 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
UW APL Users Group / SIGAPL
JR. Atkins
University of Washington DH-05
Seattle, Washington
USA 98155

Vol. 1. No. 4

USA: Washington
Washington Chapter, ACM SIGAPL
Lawrence Dusold
Dept. of Health, Education and
Welfare HFF-146

200 C Street SW
Washington,District of Columbia
USA 20204

Telephone: (202)245-1413

APL Quote Quad Subscriptions
Asan information service to VECTOR readers and as a courtesy to the editors of “APL Quote
Quad”for allowing us to reprint someoftheir news material, we are relaying the details of how
to subscribeto their journal,

APL Quote Quad is an informal quarterly publication containing articles, algorithms,
announcements, bookreviews, correspondence, problems, and other materials of interest to
users of 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
114 West 42ndStreet
New York, New York
USA 10036

Telephone: (212)869-7440
Telex: 421686 ACMUI

The price of annual subscriptions to ‘APL Quote Quad’ is US$30.00.
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BRITISH COMPUTER SOCIETY NEWS
by Philip Goacher

The BCS now hasa Royal Charter, andthetransition to the new Chartered bodywillbe completedin July this year.
Oneof the issues whichthis hasindirectly raised is the status of specialist group members suchas the British APL Association membership. In most specialist groups there are some BCSmembers and some non-members.This can cause administrative difficulties where the BCS
membersare able to enjoy BCSprivileges not available to their non-membercolleaguesin the
same specialist group. One exampleis the BCS Computer Newsletter, a 10 issues per year
newsletterfree to all BCS membersonly - an ideal medium for contacting the BCS membership
but uselessto specialist groups as only part of their membership receive copies.
To overcomethis andotherproblemsit is proposed thatail specialist group members(not already
membersof the BCS) should automatically qualify to be a form of affiliate memberof the Society,
one of the benefits of whichis to receive a copyof the Newsletter. Other benefits will also accrue,
suchasbeingable to get discounts from various suppliers of computer equipmentthrough the
buying powerof a 30,000 membership.
The proposals are at presentin the early stagesof discussion,butit is hoped to introduce the
schemebeforethe start of the 1986/87 financial year- in May 1986,
§ would like to repeatthat those Association membersinterested in corporate membership of
the British Computer Society - as Members or Associate Members - should apply to:

Pat Harris
Membership
The British Computer Society
13 Mansfield Street
London W1M OBP
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THE BRITISH COMPUTER SOCIETY

Specialist Group on Expert Systems
EXPERT SYSTEMS85 (ES85)

EXPERT SYSTEMS85,thefifth Annual Technical Conference
of the British Computer Society Specialist Group on Expert
Systems will be held at the University of Warwick from
16th—19th December 1985.
Two parallel themes are planned — oneonthetechnical and
theoretical aspects of expert systems and the other focussing
on practical applications and invited tutorial material.
There will be reports from the Alvey Directorate and a number
of invited talks, as well as an exhibition of commercial and
scientific software and hardware.
This annual event is rapidly assuming international
significance and is one you should not miss.Forfurtherdetails
please contact:

BISL Conference Department (ES85)
The British Computer Society

13 Mansfield Street
London W1M OBP

Telephone: 01-637 0471
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NEWS FROM SUSTAINING MEMBERS
Compiled by David Preedy

“Sustaining Membership”of the British APL Association is available to any companytrading
in APL productsor services. It provides a tangible way for such companies to expresstheir
commitment to APL and to promoteincreased interest and activity in APL and in the Association.
Aswell as receiving public acknowledgementfor their sponsorship of the Association, sustaining
membersreceive bulk copies of VECTORfordistribution amongst their customers and areoffered
the opportunity to submit news material for this section of the Journal. They are also able to
submit announcementsfor Association meetings (subject to the approvalof the Activities Officer)
and are invited to inform APL users of their products via seminars andarticles.
The Committeeof the British APL Association wouldlike to acknowledge the generous support
of the following organisations that have become Association Sustaining Members.
APL People 3 Cross Lane Close, Orwell,

Royston, Herts., SG8 5QW.
Tel. 04626-77375

APL*PLUSLtd. Aston Science Park, Love Lane,
Birmingham, B7 48J.
Tel. 01-493 5096

CACIInc.International Oriel House, 26 The Quadrant,
Richmond, Surrey, TW9 1DL.
Tel. 01-940 3606

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

Dyadic SystemsLtd. 30 Camp Road, Farnborough,
Hants., GU14 6EW.
Tel. 0252-547222

Inner ProductLtd. Eagle House, 73 Clapham CommonSouth Side,
London, SW4 9DG.
Tel. 01-673 3354

MetaTechnics Unit 216, 62 Tritton Road,
Systems Ltd. London, SE21 8DE.

Tel, 01-670 7959
MicroAPLLtd. Unit 1F, Nine Elms Industrial Estate,

87Kirtling Street, London, SW8 SBP.
Tel. 01-622 0395

..P.Sharp Associates 10 Dean Farrar Street, London, SW1.
Tel. 01-222 7033
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As usual, we have a wealth of news from our sustaining members since thelast issue ofVECTOR,
The increasing size and apparently continuousactivity of this core of the British APL community
reflects a growing and moreactiveinterest in APL in the U.K, and overseas.

APLPeople
TheAPL People supportteam hasbeenhard at work extending the communications and graphics
software on the IBM PC using APL"PLUS/PC. They believe they have the cheapest PC to
mainframe communications system in Europe.
The graphics software now worksat a resolution of 700 by 700.It will also give 70 lines of text
on screenor plotter at very low cost.
APLPeople’s modelling team is supporting a client on alarge transportation projectin Chicago.
They have found !P Sharp’s networkvery useful to keep the communicationsin civilised hours
+ although muchof the work is being done on PCs.
The demandforAPLstaff isstill exceeding the supplyofpractitioners. Because ofthisthe company
is developing APLaptitudetests for trainees andthey planto validate thesetests with the help
of experienced APLers.

APL*PLUSLimited
APL*PLUSare pleased to announcethat they nowoffer the STATGRAPHICSpackage, which
providesinteractive software for Data Analysis, Data Managementand Statistical Graphics on
micros and maintrames. STATGRAPHICSis anintegrated system ofover 350 functions, covering
all major areas ofstatistical analysis, and is designed to provide flexible, user-friendly
environmentfor seriousstatistical computing. A key characteristic is the extensive integration
of graphicsdirectlyinto the statistical procedures. Graphical output can be generated by simply
pressing selected function keys, and the graphics displayed on the screen can be easily dumped
toa printer or routed toa penplotter. Options are selectedby direct editing offull-screen panels
and the system has been designedtointerface easily with popular micro packages and to
encouragethe addition of user-written procedures.

Cocking & Drury Limited
Cocking & Drury are tooking forward to their newrole as distributors for APL*PLUS products
in the UK. Several APL*PLUS mainframeinstallations are imminent, and they are currently
carrying out an internal evaluation of UNIX based supermicrosfor use with APL* PLUS/UNX.
The companyis continuing to expandits consulting and education activities, and will also be
announcing a numberofnew productsoverthe next few months. Among these is an APL-to-DIF
file interface, which is currently undergoing beta-testing at selected customersites. Anyone
wishingto keep up-to-date with Cocking & Drury's activities should ask to be includedin their
newsletter mailing list - contact Liz Swann at the Londonoffice.

Dyadic Systems Limited
Dyadic has announced an implementation of Dyalog APLfor the IBM/PC AT. Dyalog APLfor
the PC ATruns under Xenix, is multi-user and supports large workspaces. Indeed whenusing
the virtual workspaceoption,up to 3 users may haveactive workspaces whose combinedsize
far exceeds the amountof memory (a maximum of 3 megabytes)installed. The implementation
forthe PCAT is a complete one containingall the features of Dyalog APLfound onlarger systems.
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Dyadic has also announceda session managerwhichprovidesa full-screen front end to Dyalog
APL.It records input/output in a session log and allows lines to be recalled for editing and
resubmission. The session manageris a run-time option which maybe selected whenever Dyalog
APLis invoked.

Inner Product Limited
Whilst retaining its presence in the consulting and general APL support market,inner Product
has been extendingits range of software packages which run under APL*PLUS.Three major
new productsare now available; two of these -a LOTUS 123/APLinterface and a dBaselll/APL
interface - both serveto extendthe use of APLfor passing data between different proprietary
packages;the third, CEMAS,is a package for analysing the European Monetary System and
CommonAgricultural Policy of the E.E.C.

MetaTechnics Systems Limited
MetaTechnics Systems announcethe release of MetaPack, acomprehensive Utilities Package
for APL* PLUS/PC. MetaPack comprises MetaScreen (an AP124 screen managementsystem),
togetherwith NI {numeric input and editing), Browse (screen-based viewing of reports and text
files), Toolbox (APL utilities collection) and MetaWS (a programfiling system for large APL
systems). Interestingly, many APLers have expressed the mostinterestin the Assemblerversions
of several functions; MAKEMAT & MAKEVECconvert delimited vectors into matrices and vice-
versa, and IOTA & MEMBERSHIPprovidetable look-upfacilities. MetaScreen will continue to
be available as a productin its ownright.
Overseas readerswill be interested to know that MetaTechnics are currently talking to possible
dealers and distributors in various market areas and have already agreed for Sim-Corp, Cybex
AB and Metaplan AB to become dealers for their product range in Scandinavia.
In conjunction with Volvo of Sweden, MetaTechnics Systems have developed a system linking
APL*PLUS/PCtothe IEEEinterface busfor controlling taboratory instruments and data-logging
equipment. The package requires the use of the TECMARIEEE 488interface card.
Continuing with a Scandinavianflavour, MetaTechnics have agreed dealership terms with Andreas
Buch, the Norwegian developer of ADAPTA DLS.This is a unique system for scheduling
production and purchasing in process manufacturing industries, such as food, drink and chemical
manufacturing.It has been found to save process manufacturers an averageof 1-2%oftheir
annualturnover. ADAPTA DLSis written in APL and will run on the IBM/PC XT.

MicroAPLLimited
For some time now, MicroAPL have been aware of the increasing need of end-users and
programmersalike to operatein a total APL environment. Tothis end,they are launching anew
conceptforall APL userscalled |.A.S.- the Integrated APLService.|.A.S. isa brand new approach
to APL programming.It draws togetherthe often disparate elements of an APL system into a
comprehensive corporate structure.
1.A.S. consists of a number of APL modules which can be combined into an APLservice of any
size, from a single-user system to a company- wide APL network linked to a mainframe. The
modulesareall designed to work together and include, amongstothers, micros and supermicros,
terminals and printers, plotters, modems, networking, utility software, applications software,
on-andoff-line links to both mainframe dataand othersoftware (such as Lotus123), maintenance,
support, consultancy andtraining.
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Customers who adoptthe |.A.S. strategy are assured of a planned, expandable APL service
whichintegrates mainframe APL systemsand corporate data, high-powered APL systems based
on MicroAPL's Mirage machines, and smaller PC’s such as the QL and |BM/PC into acoherent,
distributed processing system.I.A.S.is primarily intended for organizations already using APL,
although APL newcomers can benefit from the system by planning their growthinto I.A.S. from
the start.
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APL PRODUCT GUIDE
Compifed 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.
Thefourth release of the Guide contains several additions of new products and suppliers who
slipped through ournet in earlier passes. We do depend onthealacrity of suppliers to keep
us informed about their products so that we can update the Guide for each issue of VECTOR.
Any suppliers who are not included in the Guide should contact meto gettheir free entry —
see address on inside back cover.
Wereservethe right to edit material supplied for reasons of space or to ensure fair market
coverage.
The listings are not restricted to UK companies and international suppliers are welcometo take
advantage of these pages. Where no UK distributor hasyet 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
— Otherservices
— Vendor addresses

Every effort has been madeto avoid errors in theselistings but no responsibility can be taken
by the VECTOR working groupfor mistakes or omissions.
Note: ‘poa’ indicates ‘price on application’
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APL PRODUCT GUIDE
Company Product Prices£ _Details
COMPLETE APL SYSTEMS
Alan Pearman IBM PC & PC/XT 19985- Authorised IBM PC dealer4425 supplying complete systems

including peripherals.
CAC. APL Machine poa  APL-dedicated array

processorfrom Analogic.
Manyconfigurations.

Cocking/Drury MicroAPL SPECTRUM 6000- Supplied as part of a turnkey
SAGEIl 35000 system. See MicroAPLentry.
SAGE IV

Gen. Software Myriade poa Tl computer with APL and
APLoperating system

inner Product IBM PC 2000- {BM PCs supplied for turnkey
6000 applications

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

COMPAQ poa Portable IBM PC compatible
M.B.T. MBT 10/40 poa UNIX/68000 based multi-userAPLsystem

FORTUNE 32:16 poa FORTUNE68000 system
enhancedfor APL.

TORCH poa 68000/Z80 multiprocessor
MetaTechnics _ 3000+ Details on application
MicroAPL Sinclair QL with from 434 Fully expandable APL

QLUAPL system with colour graphics.
SPECTRUM 11000- Expandable multi-user APL

15000 computer using Motorola
68000. Standard
configuration 1 Mb RAM,
12/36 Mbdisc, 12 ports.

SAGE IV 8500 Multi-user APL computer, 1
Mb RAM,12/18 Mbdisc.

APL INTERPRETERS
Alan Pearman APL*PLUS/PC 420- See APL*PLUSentry

695
APL*PLUS APL*PLUS/PC 695 Full feature interpreter for

{Release 4) (BM PC, PC/XT, PC/AT &
compatibles:CORONA,
COMPAQ COLUMBIA,

Upgrade 95 WANG,OLIVETTI, EAGLE,
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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 underVMICMSor MVS/TSO.

Burroughs APL/700 3150 Runs on Burroughs 85000,
B6000, B7000 and AQ
mainframes.

Cocking/Drury APL*PLUS/PC 695 Discount on multiple orders.
Release 4.1

Dyadic Dyalog APL 1000- 2nd generation portable
8000 APL for UNIX systems eg.VAX, HP9000, Fortune,

MC68000,Zilog, Perkin-
Elmer, Pergq etc.

Gen. Software APL*MYRIADE poa Runson Texas Instruments
TI990 range.

IBM UK Product IBM PC APL poa With event-handling, & APs
Sales for full-screen I/O, disks,

diskettes, asynch. comms.
Inner Product VIZnAPL 250- 8-bit Zilog Z-80 CP/M350

APL*PLUS/PC 600 See APL*PLUSentry
M.B.T. Dyalog APL poa See Dyadic Systems entry

MBTAPL poa Enhanced Dyalog APLfor
MBThardware.

VIZ::APL poa Customized for TORCH
hardware

MetaTechnics APL*PLUS 695 Discount on quantity.
Release 4

MicroAPL APL.68000 1000+ Full implementation with
componentfiles, error
trapping etc. forSPECTRUM,SAGE& other
MC68000-based computers.
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Details

APL INTERPRETERS(continued)
MicroAPL QLAPL{keyword) 87 Full keyword APLfor QL

with many extra features.
QUAPL(APL chars) 113 VSAPL compatible APL for

QL with many extra
features.

LP. Sharp Sharp APL 25000 For IBM mainframes
Sharp APLIPC 55 For IBM PC or PC/XT

APL VISUAL DISPLAY UNITS
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.

Gen. Software  Mellordata Elite 3045A 400 Second-hand.
Lynwood Alpha 1995 Full APL characterset,

16-bit microprocessor with
pixel-addressable
monochromegraphics,

Alpha Colour 2985 As above with 8-colour
graphics.

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

1663
Concept GVT/APL + 2220- See Shandell entry.

2393
(All above for purchaseorrental)

M.B.T. various
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APL PRODUCT GUIDE(continued)
 

Company Product Prices £ Details
APL VISUAL DISPLAY UNITS
MicroAPL Insight VDT-1 795 Inexpensive APL VDU

Insight GDT-1 1450 With monochromegraphics
Tektronix 4105 4595 High resolution colour

graphics supporting APL
character set on MicroAPL
hardware.

Shandell AVT-APL+ 1200+ ANSI 3.64; DEC compatible;
GVT-APL + full overstrike chars; 4/8pages; 2/3 comms. ports;

80/132 cols; windowing; 12”
screen; 46 PF keys; Tek
4013 graphics compatible.

HDS 200 1200+ As above plus 15" screen;
viewports; smooth scroll;
NVM storage; 55 PF keys;Tek 4014, VT640/D0640 &
Visual 500 graphics
compatible.

Sigmex Sigmex 5684 from 6091 High-res colour graphics(768x512x4)
Sigmex 5688 from 7096 High-res colour graphics(768x512x8)
Sigmex 5472 from 6649 High-res monochrome(1536x1024x2)
Sigmex 5484 from 10500 High-res colour(1536x1024x4)

(Hard-copy output devices
availablefor all these
models.)

APL PRINTERS
Alan Pearman Epson FX series Prices range from 289 to

NEC Spinwriter 1995 overall models.PRISM 80
PRISM 132

Datatrade Datasouth DS180 1395 180 cps matrix printer with
2K buffer, 9x7 dot matrix
and APL option.

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

Anadex 9620 1150 200 cps., 132 col., tractor
feed

Siemens PT88 620 180 cps., 80 col., silent
TGC Starwriter 1180 40 cps., letter quality
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APL PRODUCTGUIDE(continued)
Company Product Prices £ Details
APL PRINTERS(continued)
MBSRentals Epson FX series 438-1100

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

quality & APL.
TI745 + APL 1390 Portable dot-matrix.
DEC LA120 2516 120 cps dot-matrix.
DEC LA12C 1444 Portable dot-matrix.
AJ833 2595 Daisy-wheel
(All above for purchase or rental)

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

MetaTechnics Quen-data 295 Low-cost APL daisy-wheel
printer

MicroAPL Datasouth DS180 1545  . See Datatrade entry
Phillips GP300 1798 Matrix printer with letter and

draft quality and APL.
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 278 Comprehensive packagefor
IBM PC and compatibles.

Tools Vol. 1 poa Utilities for IBM PC;]RMA
$278 comms,full-screen,
RAMdisk, report generator

STATGRAPHICS poa Interactive Statistical
Graphics

CAC. PILGRIM 20000 Language-driven data
extraction, andfoil
preparation. VM/CMS
VSAPL, AP126.

PIM 3000 PF-key driven personal
information manager
VMI/CMS VSAPL, AP124

Cocking/Drury ARMS 2 3000- Applications Generator
15000

AFM 10000 High performance shared
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APL PRODUCT GUIDE(continued)
Company Product Prices £ Details
APL PACKAGES(continued)
Cocking/Drury CALL/AP 3000 Non-APLprogram

execution.
FORMAT 2250 Enhancedreport formatting
WSAIDS 795 Workspace documentation

and developmentaids.
E&s PROTOPAK Packages for prototyping

consisting of: management information
systems — PC & mainframe

RMS 560-2500 Relational databases,
AMS 550-2500 Multi-dimensional arrays.
RAMS 750-3500 Combined RMS & AMS.
BMS 750-3500 Dynamic financial modelling

& forecasting
FMS 250 Full-screen handlerfor IBM

PC. (AP124-based)
CMS poa Communications package.

Gen. Software PROPS from 500 Spreadsheet system for
Product and/or Project

. Planning.
H.M.W. INPUT poa Matrix manipulation

packagefor data entry &
report generation

PRINTPAK poa Blockprinting for VM/CMS.
VIEWPAK poa AP124 Protocol emulator for

IBM/PC
Holtech CASH 3500- Accounting package and

10000 hotel managementsystem
on MicroAPL SPECTRUM &
SAGE CPUs.

Inner Product Viewcom 150 Contro! Viewdata from APL.
APLIABASEIl 150 Interface APL with dBaseIt
APL/GBASElil 150 Interface APL with dBASE III
APL/LOTUS 150 Interface APL with Lotus
APL/WORDSTAR 150 Interface APL with Wordstar
APL/MULTIPLAN 150 Interface APL with

spreadsheet
CEMAS 3500 EEC monetary and

agrimonetary analysis.
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Detalis

APL PACKAGES(continued)
M.B.T. RHOMBUS poa Integrated Office System

HASLEMERE poa Hote} Accounting System
MetaTechnics MetaScreen 195 Full-screen handlerfor

APL*PLUS/PC, based on
VSAPL AP124

MetaPack 395 Comprehensiveutilities
package for APL*PLUS/PC.
Includes MetaScreen,
MetaWS, Browse, Toolbox,
Numeric Editor

ADAPTA DLS poa Production & purchasing
scheduling for process
manufacturing.

ADAPTA MSP poa Job-shop loading &
scheduling for multi-stage
Production.

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

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

Packer Budworth Genealogy 30 Record-keeping,
System documenting, sorting &

pedigree-chart printing for
professional & amateur
family historians. UsesIBM/PC APL.

Parallax ExecuCalc $5000 Mainframe-basedelectronic
spreadsheet for VM/CMS &
MVS/TSOwithlinks to
micro products.

ExecuPlot $5000 Mainframe-based colour
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APL PRODUCT GUIDE(continued)
 

Company Product Prices Details
APL PACKAGES(continued)
LP. Sharp ACT poa Actuarial system

APS poa Financia! 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 poa 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 — Into centre product
XTABS poa Survey Analysis

APL CONSULTANCY(prices quoted are per day unless otherwise marked)
Alan Pearman Consultancy &

Courses
APL People Consultancy

Attikale Consultancy

CAC. Consultancy

Camacho Consultancy

Cocking/Drury Consultancy

25

poa

160

poa

poa

120-150
140-200
185-300
275-400

45

Per hour, onsite and offsite

All levels, most APLsystems
Managementreporting
systems & Information
Centres.
All aspects, specializing in
Decision Support Systems.
Specialising in programming
& manualwriting.
Junior consultant
Consultant
Senior consultant
Managing consultant
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APL PRODUCT GUIDE(continued)
Company Product Prices £ Details
 

APL CONSULTANCY(continued)
Delphi Consultancy poa Specialising in management

reporting systems and APLon microcomputers.
Dyadic Consultancy poa APL system design,

consultancy, programming
andtraining for Dyalog APL,
VSAPL, APL*PLUS, IPSA
APLetc.

E&s Consultancy 150-250 System prototyping:all
typesof information system.

Gen. Software Consultancy from 100
H.M.W. Consultancy 100-250 System design consultancy,

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

Training APL, PC/DOS & Assembler
M.B.T. Consultancy &

Courses poa
MetaTechnics Consultancy poa ManagementInformation &

Production Management
Systems & Process Control.

MetaSys poa Prototyping APL-Hybrid
Custom Programming
Service.

MicroAPL Consultancy poa Technical & applications
consultancy.

Packer Consultancy 150 Specialising in
Microcomputer &
Operational Research
applications.

Parallax Consultancy & $750 Introductory APL, APLfor
Training poa end-user & Advanced

Topics in APL.
QB On-Line Consultancy 200 Specialising in Banking,

Financial & Planning
Systems.
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APL PRODUCT GUIDE (continued)
Company Product Prices £ Details
 

APL CONSULTANCY(continued)
I.P. Sharp Consultancy poa Consultancy & support

service world-wide.
OTHER PRODUCTS
APLPeople Employment Agency poa Permanent employees

placedatall levels.
Contractors supplied for
short or long term projects,
supervised.

LP. Sharp Productivity Tools poa Utilities for systems,
operations, administration &
analysts; auxiliaryprocessors, comms.
software, internationalnetwork.

Databases poa Financial, aviation, energy
and socioeconomic.
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APL PRODUCT GUIDE (continued)
VENDOR ADDRESSES
Company Contact Address & Telephone
 

Alan PearmanLtd.

APL People

APL*PLUSLtd.

Attikale Ltd.

Burroughs MachinesLtd.

CACIInc.International

Anthony Camacho

Cocking & Drury Ltd.

Datatrade Ltd.

Delphi Consultation Ltd.

Dyadic SystemsLtd.

E &S Associates

Alan Pearman
Maria Pearman
Valerie Lusmore

Barrie Webster
John Ward

Peter Hurdley

M.J. Fennel

Pau! Thornett

Romilly Cocking

Tony Checksfield

David Crossley

Peter Donnelly

Frank Evans
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96-98 Chester Road, Huntington,
Chester CH3 6BT. 0244-46024
3 Cross Lane Close, Orwell,
Royston, Herts SG8 5QW.
04626 77375
Aston Science Park, Love Lane,
Birmingham, B7 4BJ.
021-359 5096

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

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

Oriel House, 26 The Quadrant,
Richmond, Surrey, TW1DL.
01-940 3606

2 Blenheim Road,St. Albans,Herts., AL1 4NA.
St. Albans 60130
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 1JS, 0689-24741  
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APL PRODUCT GUIDE(continued)
VENDOR ADDRESSES(continued)
Company Contact
Farnell International R. Fairbairn
InstrumentsLtd.

or RogerAttard

GeneralSoftware Ltd. M.E. Martin

H.M.W. Programming Ken Jackson
Consultants Ltd.
HoltechLtd. Jan Bateman

IBM UK Product Stephen Voller
Sales Ltd

Inner Product Ltd. Dominic Murphy

Lynwood Scientific Gareth Wokes
DevelopmentsLtd.

M.B.S. Rentals Robert Notley

MetaTechnics Steve Margolis
Systems Ltd.
MicroAPLLtd. Richard Nabavi

Paul Thornton

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

S.H. Packer
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Address & Telephone
Jubilee House, Sandbeck Way,
Wetherby, W. Yorks. 0937-61961
Davenport House, Bowers Way,
Harpenden, Herts. 05827-69071
22 Russell Road, Northolt,
Middlesex UBS 4QS. 01-864 9537
142 Feltham Hill Road, Ashford,
Middlesex TW15 1HN. 07842-41232
‘O’ Block 4th Floor,
Metropolitan Wharf,
Wapping Wall, London E1 98S.
01-481 3207
PO Box 32, AlenconLink,
Basingstoke, Hants., RG21 1EJ.
0256-56144
Eagle House, 73 Clapham
Common Southside, London
$Wa49DG, 01-673 3354
Park House, The High Street,
Alton, Hants GU34 1EN.
0420-87024
119/120 High Street, Eton,
Windsor, Berkshire.
07535-68171
Unit 216, 62 Tritton Road,
London, SE21 8DE. 01-670 7959
Unit 1F, Nine ElmsIndustrial
Estate, 87 Kirtling Street,
London SWS SBP. 01-622 0395
P.O. Box 87, Guildford,
Surrey GU4 8BB.
04868-23956
Cleveland House,Little Budworth,
Tarporley, Cheshire, CW6 9BP,
082-921 439
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APL PRODUCTGUIDE(continued)
VENDOR ADDRESSES(continued)
 

Company Contact Address & Telephone

Parallax SystemsInc, Kevin Weaver 60 West9th Street, New York,
New York 10011, U.S.A.
212-475-4001

QB On-line Systems Philip Bulmer 5 Surrey House, Portsmouth Road,
Camberley, Surrey, GU15 1LB
0276-20789

Shandel! Systems Ltd. Maurice Shanahan 12 High Street, Chalfont St.

\.P. Sharp Associates Ltd. David Weatherby

Sigmex Ltd. Alan Taylor
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Giles, Bucks HP8 4QA.
02407-2027
10 Dean FarrarStreet,
London SW1 01-222 7033
Sigma House, North Heath Lane,
Horsham, W.Sussex, RH12 4UZ.
0403-50445
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BOOK REVIEWS
Compiled and reviewed by Robert Bittlestone

Booksare welcomedfor review onany topiclikely to be of interest to the APL user, and should
be sent to the Editor at the adress on the inside back cover.
LISP: A Gentle Introduction to Symbolic Computing; Touretszy, Harper & Row 1984.
£11.95 from Harper & Row, Tavistock Street, London WC2.

Question: what's the difference between LISP and APL? Answer: they're both over twenty years
old, but LISP is getting more popular.It certainly showsthatit takes morethan a funny vocabulary
to put peaple off a language. One hundredzillion Chinese can’t be wrong.
If you don’t know LISP already then you can certainly learnit with this book: the introduction
is indeed gentle and sprinkled with wry humour. Thefirst few chapters present LISP processing
using a functional style that would work almost asit stands as a description of APL functions
with argumentsthat return explicit results. Then we moveoff into the lisping world of CARs and
CDRs(the legacy of bygone development days, Content Address Register and Content Decrement
Register, as near to the ‘1 Take”’ and ‘1 Drop” of APL as makesnodifference).
There's a goodbibliography and somereal worked exampleslater on. Readit, and you'll probably
agree that APL could doit all with its eyes shut, and APL2 with noeyes atall. So where did we
go wrong?| still blame our silly symbols. Even if technology is now no longer a penalty for
implementing special charactersets, it certainly used to be — and bynowit’s too late.
Fuzzy Sets and Decision Analysis; Zimmermann, Zadeh & Gaines, North-Holland 1984.
Available from Elsevier Science Publishers B.V., P.O. Box 1991, Amsterdam,
Theinterplay between techniques and applicationsin a discipline such as Operational Research
is an interesting one. Students tendto start by imagining that the techniquesareall that matters,
often becauseofthe difficulty of presenting real applications in an academic environment. Later,
in the heady confrontation with “trouble up at t’mill” they may well over-react, praying that a
blight may descent onthe professors who madeit all sound so neat,tidy and mathematically
elegant. But in what| believe to bethefinal phase ofthis particular enlightenment, they tend
to acknowledgethe stimulusto creative thinking that comesfrom the exploitation of a genuine
new technique, initially for its own sake.

In this context, fuzzy set theory ranks with catastrophe theory,the laser and the linearinduction
motor as having been described asa ‘‘solution looking for a problem”. However, patience is
its own reward; the laser gets Reagan’s Star Wars asits prize; the rest — perhaps the best —
is yet to come.
A brief reminderof what fuzzy sets are all about may be in order. Conventional mathematics
allows us to make precise statements, For example: “Johnis over 180 cm tall”. Whether such
a statementis true orfalse is a separate issue; the statementitselfis intentionally exact. Fuzzy
set theory relaxesthis unnatural tyranny by introducing the conceptof ‘degree of membership”,
areal numbervarying overthe interval0 to 1. This allowsusto recastthis statementas “John
belongsto the set of over 180 cm tall people with degree of membership 1"’. Moreinteresting
things start happening once the degree of membership drops below 1.
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COCKING & DRURYLTD.
THE APL PROFESSIONALS>
 

Enhance your
APL Information Centre

An enhanced APL will improve programmerproductivity — but
what if you can’t afford to be cut off from future IBM
Information Centre products?

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

* 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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Almost before the ink was dry on the definitive 1970 article on the subject by Zadeh (for that
is he) and Bellman (inventor of dynamic programming,notto be confused with COBOL), the
academic hounds were unleashed and promptly tore into the authors with the accusationthat
beneath the fuzzy emperor's clothes were the unmistakable pyjamasofprobability theory. This
has madefor a nice controversyever since. However,with the coming of expert systems, genuine
interest has reawakenedin using fuzzy set techniques to design routines for user dialogue. These
oughtto allow people to respond adverbially ratherthanbyinterjection: it’s always more helpful
to reply ‘‘Probably”’ to the computer’s question “How old are you?”’.
Giventhis degreeoftopicality it is a pity to report that this collection of papers contains not one
useful practical example of the application of the techniqueto a real problem. The nearest we
get is an abstruse discussion of predicting television revenues using fuzzy sets by a pair of
American researchers. Admittedly the book doesn’t try to be a do-it-yourself guide, but as a
selection of papers one might reasonably have expected a balance betweenthe academic and
the practical. Sinceall that is left to comment on are the integral signs, | must declare myself
incompetent. Nethertheless,| refuse to be intimidated by Zimmermann’s approachin one of
his ownpapers:“Proof: The proofis almosttrivial...”. There follow several paragraphsof algebraic
formulation terminated by an academically witty exclamation mark(!).
PowersofTen: Aboutthe Relative Size of Thingsin the Universe;P. & P. Morrison, Scientific
American Books Inc, 1982.
Available from Freemans, BeaumontStreet, Oxford.
This is one of the most delightful books | have ever seen, and “‘seen’”’ is the operative term.
The main feature of the bookis a series of 42 photographs, each forming a square grid and
related to its successor by an order of magnitude along each dimension. For example, the
photograph of a square kilometre of Chicago viewed from theairis followed by a closeup of
its centre, 100 metres on each side. The area of each successive photographis therefore one-
hundredthofits predecessor. This sounds unremarkable, almost pedestrian; but now extend
the concepttoa starting square with sidesof1 billion light years (10 tothe 25 metres), expanded
by 42 steps through to one of 0.1 fermis (10 to the minus 16 metres).
Wegain manyrealisationsfrom this wonderful book.Nottheleastis some senseofthe recursive
nature of the Universe. The photographofstellar nebulae lookssolike thatof the electrons of
the carbon atom.To speculate that our whole Universe is contained within some quarkin another
dimensionof matteris a popular themewith sciencefiction writers, but if you look throughthis
book you may evenbelieveit. Worsestill, you may wake up with the nightmare,as did,that
this recursion is closed: the quark that contains our Universeis the onethat weplot in a bubble
chamber.
Asan aid to humility, notice also that the first photograph of a recognisable Earth occurs as
100 thousandkilometres away (10 to the 8 metres) while the smallest frame recognisable to
the non-specialist is that of a humanhand in Chicago,with area 10 by 10 centimetres (10 to
the minus 1 metres). This rangeof 10 orders of magnitudeoutof the 42 depictedin this voyage
is modestindeed;andforall of us savethe astronauts,our livesarelimited to a mere sevenof these.
Thisis excellent scienceat work, and one suspects a labourof love by the Morrison duo.Philip
Morrison teaches Physics and Astronomyat MIT and reviews bookstor Scientific American.
Phylis Morrison teacheschildren and their teachers (sic) science and art in classroom and
museum.| wonderwhat the Morrisons chat aboutafter watching Dynasty. Well, maybe they’re
the 0.00002%of Americans who don't. This particular trip must make Denver Carrington look
like a vicar's tea party in Nether Wallop. So buy the book and| will buy it back from you myself
if you're underwhelmed.
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SOFTWARE REVIEWS
IBM PC/APL,

APL*PLUS/PC and PC/AT, M68000.APL on Sage IV
by Adrian Smith

Introduction
Whatfollows is by no means an exhaustive review; more a case of simple opportunism when
we found ourselves with a MicroAPL Sage and an {BM PC/AT on adjacent desks. The
‘benchmarks’ were the result of at most 10 minutes thought, and should obviously be extended
if you are seriously considering any of the above as a vehicle for someparticular system. There
mayalso be other overriding factors, such as the speed ofthefile systems, which | have not
beenableto try out.
First Impressions

Itis very hard indeed to like the IBM PC/APL. | don’t quite know why, butit just doesn’t present
a particularly friendly face! Partly it is annoying to be forced into installing the 8087 co-processor
(so far two of ours havefried); partlyit is the use of the graphics characters; partly the lack of
‘add-ons’ to makeuseof the PC.True,there is a selection of auxiliary processors, but they are
very limiting; for example you cannot use colour in your screen design (AP205), and thereis
norealfile system.
There were also somepretty obvious bugs - 1BM did get them fixed quite quickly, but ! can’t
believe anyoneelse could possibly have been making serious use of the system for any length
oftime. Conclusion - this APLis really only worth consideringin the absence of something better.
itis included in the benchmarks for completeness (and maybe to embarrass STSCinto doing
something about booleans!) rather than for genuine comparison.
M68000.APLis by far the most aesthetically satisfying of the set. Similarly the architecture of
the SageIVis little short ofbrilliant; together they should prove a winning combination, but there
are a coupleof very serious reservations. Thefirst is price - you won’t get much change out
of£9,000; the secondisthetotallack ofthe kind of ‘programmer support’ whichis offered almost
to excess by the remaining APLin the group - APL*PLUS/PC,
Basically I can find a lot in this APL to objectto in principle, and a lotto like in practice! The
use of two-byte integers; the restriction on objectsize;the ultimate limit to workspace; the shoals
of quad-functions:all these ought to be serious gripes. So far { have found the sheerpractical
useability of STSC’s APLto be so great that | can live with an awfullot of these bodges, rather
thantake the pathof true righteousness offered by MicroAPL and Phil van Cleave.
The Benchmarks
The benchmarksused (and the APL objects required to run them)are listed below. They were
designedin part to testthe relative speed of the chips, and in part to investigate the short-cuts
taken bythe variousinterpreters.| would stress again thatthe onlytrue benchmark is the system
you intend to run; treat all such abstracttests with a hefty dose of scepticism.
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APL OBJECTS REQUIRED
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The results are also shown graphically on the following pages.
Thefirst obvious commentis on the complete lack of relationship between IBM's APL and
APL*PLUS.Basically thereis very little in it on average;butit is a pretty meaningless average!
However t do wishthat STSC hadtaken booleansseriously; OK they’ve optimised the reductions
to death (unlike iBM), but someofus ratherlike to use APL to solve logical problems!
Itis also interesting to note that APL* PLUScould well be faster without the 8087 co-processor.
it obviously depends heavily on the type of processing you do, but my guessis that most
commercial APL will be better off withoutit. Of courseit only really makes sense to compare
the 8087-less PC with the AT; the magic numberis 0.361(i.e. the AT is almostprecisely 3 times
as fast) with very little variability. This has the useful side effect that you can set up systems
on the PC and be absolutely confidentthat you will gat a predictable speed-up when you move
them to the AT.
On balance,the Sage remains the fastest processorof the set, particularly whenit comesto
function execution. Thestring-searchalgorithmis pretty sneakytoo, and the lackof an optimised
inner producthardly matters. However | was quite surprised to see the AT runningit so close
on simplearithmetic and character handling.Fora full system the AT would probably feelfaster,
as APL*PLUSdrives the screen muchthe quickerof the two.
The Hardware
There is no doubt aboutit; the IBM/AThasgotthe keyboard absolutely right!| ikethe PC keyboard
anyway, andthe few minorquibbles have beenwell corrected for the AT. The screen (assuming
you want colour} remains a let-down; until there is a decent one available youreally ought to
stick to monochromefor serious APL work. Maybeoneof the optional graphics boards would
be a good idea? Untortunately | haven't had a chancetotry out anyof these.
Weran our Sage with an Insight VDT-1, complete with MicroAPL keyboard. Thisis perfectly
workable, but has nothinglike the quality feel of the AT.In general | would saythatit ratherlet
the Sage down,but of courseit is at the cheaper end of the MicroAPLrange. Notreally a fair
comparison.
What about that APL character generator? You can now run APL*PLUSona colourscreenin
graphics moderatherthan swopping the chip. In my view a non-starter; you loseall the nice
scrolling and editing, andit burnsnastylittle holesin your retina.In orderof preference,! wouldrun my APL on:

1.Monochrome monitor with character ROMfitted.
2.Colour monitor as above.
3.Monomonitor without ROM using symbols (you soon get the hangof‘square-root’ for
‘RHO’), rather than keywords,
4,Colour monitor as above.
5§.Either, running keywords.
6.Colour monitorin graphics mode.

| also object to messing up my keyboard with stickers; experienced APLerswill probably find
that they know the majority of the key positions anyway; { foundit quite good discipline to have
tolearn someof the odderones!Incidentally, why have they moved ’Goto’to lower-case, rather
thanleavingit on upper-case‘Assign’? This is about the only difference from the standard IBM
layout andit is very annoying!
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The APEItself
You pays your moneyand takes your choice!All the implementations are full APLs, with odd
quirky bits round the edges. IBM is as near as dammit straight VS APL,with APsto playtunes,
drive the screen and so on. STSC have gone quad-function crazy, but their interpreter seems
to fit happily enaugh in a 256K PC, so who cares. You only need to learn the ones you want,
afterall. APL.68000 has somehelpful oddities too (such as quad.BOXto do the vectorto matrix
bit); it really depends what sort of things youlike, and whatsort of systems you wantto write.
Basically they are all very good APLs.
J suppose the most obviousdifferencefies in the way they drive the screen. Naturally IBM play
very muchbythe rules; everything goes via the PC BIOS and you drive the screen through a
cut-down AP124. Muchthe sameappliesto the Sage,onlythis time you have a usefully augmented
AP124 to go at. Both these work very well, and have the big advantage that mainframe code
will run with only minimal modification.
APL*PLUS completely reversesthis approach; it merrily leaptrogs the BIOSand splats everything
straight to the screen from memory. This leaves you with the job of re-writing your full-screen
code to usethe various quad-functions, but has the benefit of being extremely fast once you
have done so. As a typical example, my ‘DRAW’routines (Design Handbook, Chapter10) run
rather faster on APL*PLUS/PCthan on the Sage;in fact with a bit of tuning | suspect theywill
push mainframe APLpretty close! This is simply dueto the ultra-fast screen I/O - the APL code
itself runs no faster than you would expectfrom the table of benchmarks.
The Environment
This is the one area where APL PLUSreally scores over M68000.APL.The inbuilt editoris first
class, and the use of function keys and on-screen scrolling make for an ideal APL workstation.
Someof the key definitions are a bit weird (like having to hit ALT-INS to toggle insert mode!)
but you learn them pretty fast and at least STSC have been consistent- the same keys do the
samethingsin the editor as in terminal mode.
With the Sage youare basically backin teletype mode; you can get yourlast line back for
modification (using all those funny DEL commands mostof us forgot years ago) but there is
very little by way of programmersupport. You needto payextra to get accessto the operating
systemfiles, and to get any sort of full-screen editing. I don’t see how MicroAPL cango on charging
£250 each for two essentials that APL*PLUSthrow in for nothing!
The operating system of the AT is standard PC DOS,and is hencevery familiar toa vast number
of PC users. STSC use normal DOSfiles to cover their componentfile system; in our limited
experiencethis seemsquite adequate, although | have heard rumoursto the contrary. The Sage
is a multi-user system, with a very much more complex operating system called Mirage. To a
large extentthis is tuned specifically for APL processing,so the nativefile system is very fast
and extremely powerful. The drawbackis the someonehasto learn enough Mirage to support
your APLuser’s); it is by no meansstraightforward, and has someinteresting traps suchas
a ‘Copy’ which goes from rightto left!
Summary
The ATis pretty cheap (say £5,500 for an all-up system) and provides a natural upgrade path
from the PC.It is the obvious choice for stand-alone commercial APL processing. The Sage
is a supersystem in principle, but lacks manyofthefriendly featuresthat oneis getting to expect
on micros.It may be the only choiceif you need multiple usersorreally big workspaces.It begins
to look overpriced. 1BM’s PC/APL will notrun on the AT,anditis not really worth looking at even
on the PC;sorry.
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    Barchart Plot of Data from Table BENCHwhere Type is “BOOL”
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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
hard to spare the timeto attend.
Weare dependenton speakersfortheir willingness to provide us with a written versionoftheir
seminars, and we would remind them that“a picture’s worth 1000 words’’. Copiesof slides 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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MetaPack... Everything you
need for APL on the PC.
MetaPackis theutilities package that has been designed especiallyfor users of APL%&PLUS/PC.
MetaPack comprises a numberof programs, each designed to help
you build better systemsin less time.
MetaPackwill increase your productivity as an APL systemsbuilder,and enhance the function and appearance of your systems.
r- The MetaPack programsare:
MetaScreen — the popular AP] 24 basedfull-screen

management system. The speed-critical modules
have been written in assembler, making
MetaScreenideal for running mainframe
applications on the PC.
—— for full-screen input and editing of APL
numeric variables.
— an attractive and sophisticated method of
viewing reportsor text files on the screen byhorizontal orvertical scrolling.
— an invaluable collection of APLutilities,
including table-lookup and vector-matrix
conversion functions written in assembler.
— the programfiling system for easy
management and documentation of large APLsystems.   

MetaPack programs have been written in a combination of APL C
and Assembler. This means that your systems can benefit from
MetaPack’s advanced featuresyetstill run with realistic execution
times. 
The programs may be used either as stand-aloneutilities or as an
integrated part of your systems.
Whetheryou're a professional APL systems builder or an end user
whohas discovered the power of APL you will find MetaPack an
indispensible aid to building better systems.
MetaPack — £495 MetaScreen(available separately] — £245
For [BM PC XT AT, COMPAQ & Compatibles
APLPLUS/PC 15 a registered trademark of STSC, Inc.

MetaTechnics Systems Ltd
Unit 216V, 62 Tritton Road, London SE21 8DE, 01-670 7959

The Systems Builders’
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introductory Notes
by Adrian Smith

This issue of VECTORincludes one paperheld overfrom the 1984 programme(Fred Perkins
on the information Centre - see General Papers), and my notesonthefirst 1985 meeting (APL
and Graphics). This wasourfirst visit to the Royal Over-Seas League, and| personally liked
the new venue very much.Thestaff were extremely helpful, and the generallevel of technical
pupport (and availability of tea) were a significant improvement on Imperial. tjust hope they can
eepit up!
The subject of Graphics, and the wayAPL systemsget accessto graphicaloutput,is a growing
andlively issue. Consequently | was not surprised to see a turnout well into the eighties, and
to get a strong feeling of enthusiasm from those present.

APL and Graphics
March 15th 1985

The Royal Over-Seas League
Three papers were presentedat this meeting. We began with Richard Nabavi, who explained
the background to GKS, and why weshould start thinking seriously aboutits relationship with
APL.Richard wasfollowed by Peter Donnelly of Dyadic, who gave an action-packed demonstration
of a new graphics packagefor their Unix-based APL.Finally | rounded off the afternoon with
someslides taken from a numberof typical mainframe systems, under the general heading of
‘Getting the best from GDDM’.
All the notes are mine - becauseof the very tight production schedule for VECTOR-4,| will not
have time to check them withthe individual speakers; apologies in advance for the inevitable
mis-representations.

APLandthe Graphical Kernel Standard (GKS)
Richard Nabavi (MicroAPL)

... with the emphasis on the word Standard.
It is well known that standards imply:

- some reduction in facility.
> poorer performance.

... but at feast your applications are portable. Of course this leads to an ambivalentattitude on
the part of suppliers (notably IBM) whefind it much harderto lock peoplein to a ‘standard’ system.
APL itself is highly standard (and hence APL systemsare very easy to move), but the sameis
not true when you start doing graphics. This problem also applies to FORTRAN, PASCALetc.,
so it was from here that the motivation for GKSfirst came.
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What is GKS?
GKSis an abstract model covering around 300 graphics concepts (e.g. ‘POLYLINE’). In many
waysit is similar to GDDM,and in the same wayonefinds that different languages get at the
facilities in different ways (called the ‘language binding’in the standard). Outside the standard
are various agreedbindings for FORTRAN,PASCALetc. ... what is needed is an agreed binding
for APL (just as AP126 is the default standard for access to GDDM).
Whybother? There are several good reasons for defining such a standard:

- it will persuade software developers to take APL seriously.In particular anyone developing
- graphical! software will be encouraged to include APLintheirlist of target languages.
- it will make APL more independentof particular hardware.
- the hardwareitself is becoming increasingly GKS oriented.

So, having decidedthat the whole exercise is worthwhile, what kind of APL binding should we use?

Whatis the Form of the Binding?
There are essentially three options, none of them aclearcut winner.Firstly, you could use quad-
functions. The snag hereis that there could be around 300 of these! Even with some cunning
use of dyadiccalls to rationalize things, this is still a whopping patch to the interpreter.
Secondly, you might go via an auxillary processor and shared variables. This has the benefit
of familiarity (at least to regular GDDMusers), andis potentially very efficient.It resides outside
the APLinterpreter, so spaceis muchless of a problem thanin option-1. Howeverthe ISO standard
for APL does notspecify shared variables! This pretty well rules this one out, as it would be very
illogical for an {SO-conforming APL to be unable to access a standard GKSbinding}!
Thethird optionis to leaveit all to user-defined functions (whichare part of the ISO standardl).
The merit of this approachisits universality, and the fact that no patches are neededto the
APLinterpreter. Howeverit is likely to be muchlessefficient, and you will probably end up with
rathera fot of functions. GKS is extremely comprehensive, and coversall sorts of CAD/CAM
requirements as well as more familiar graphics.
Underneath the covers these functions will doubtless consist of incomprehensible strings of
quad.ARBOUTsand quad.WPUTs;thepointis that they can be written once, and then forgotten
about. As with GDDMtherewill probably be at least two levels of APL software buffering the
application developer from the real guts of the GKS binding.
Where Next?
A goodstart would be a UK initiative to get things going; hopefully Seattle will provide a forum
to start real discussions on GKS. VECTORis always available to publish reactionsto this proposal;
for more details see VECTOR(Vol. 1 No.2) or any of a rangeofliterature on GKS. Beware --some
of this is not for the faint-hearted!
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Duck la Carte
Peter Donnelly (Dyadic Systems Ltd)

Anyone whoattemptsthe simultaneoususeoftwo videoprojectorsis either brave, or foolhardy,
or mostlikely both! Peter survived the afternoon with only onebrief onsetof mains ripple, and
the temporary lossofone blue gun (miraculously restored by the naked lady). Congratulations!
We weregivenavery entertaining guided tourthrough CISIGRAPHE-C,which has been developed
over 10 years by Dyalog’s Frenchdistributor. Originally written for VS APL as a Graphpak
replacement,it embodiesa lot of GKSprinciples, and extends GKSinto three-dimensional
drawing. The interface from APLis by ‘external functions’ rather than an auxiliary processor,
and from the demonstrationit was clearly easy to use and very powerful.
Peter took us from simple tine drawings (hence the ‘Duck’ofthetitle) through more complex
shading and use of multiple windows to some very sophisticated business graphics. As with
Graphpak, these are written as APL functions which unscramble ‘... gimme a piechart ...’ into
the necessary graphics primitives. There were somevery nice features, particularly the ability
to use a cross-hair cursor to enter information directly onto the graphics image.
My onereservation about the demonstration was the speed of the business graphics. Unlike
the simpleline drawing(effectively instantaneous) the four sample charts took 42, 90, 16, 44
seconds respectively. They were pretty complex, but even so you would be unlikely to get a
serious business chart in under 30 sec; maybe this packageis really aimed at the CAD/CAM
user wherethe inbuilt 3D and fast vector drawing (an entire circuit diagram could be held in
a single [n;3] matrix) would be ideal?

Getting the Best out of GDDM
Adrian Smith (Rowntree Mackintosh)

Basically, this was a slide-showto illustrate the range of use to which Rowntrees are putting
GDDM.Theslides began with simple alphanumeric screens, demonstrated the effective use
ofbothfield and charactercolours, and then moved on to simple line-drawingsandfinally ‘business
graphics’. Severalslides are reproduced (unfortunately notin colour!) on the following pages.
Three points were stressed:

- you must integrate graphical output with conventional alphanumeric screens. Thereis
nothing ‘special’ about graphics.

- you should aim for consistent results whatever route you take. Whether CICS-PL/1, Chart
or APL, the end-product should look the same.

- you should makethe full power and range of GDDM available to your APL systems.
A fourth (tonguein cheek?) point concerned the correct way to approach APL Graphpak;a barge-
pole of at least 12ft is recommended!
Which Way to GDDM?
Figure 1 shows the enormousvariety of routes from APLto the physical screen. Thefirst
recommendation is to cross out AP124; AP126 is around 30% cheaper even for simple
alphanumeric, so it makes obvious economic sense to convert toit. In particularif you want to
mix alpha and graphics on the samescreen{a pretty fundamental requirementin my view) you
must send them both through AP126.

65

 



 

VECTOR Vol. 1. No. 4

How Many Routes to GDDM?
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The second recommendationis to ignore APL Graphpak.This goesin at the GDDMlevel; for
reasons aboutto be explained thisis terribly expensive, and a mostinefficient use of APL.It
also gives APLgraphics a ‘housestyle’ whichis instantly recognisable,butis different from
everyone else: probably a badideain the long term.
Onepossible route (GDDM Release-3 upwards)is to go via the Interactive Chart Utility (ICU
for short); Tim Perry of APL People has usedthis method with great success. For presentation
graphics(not a major use of APL at Rowntrees)this is probably avery reasonable option; however
| personally dislike it on two grounds:

- ICU takes overthe whole screen; most of our applications require somealphafields as
well as graphics.

- ICU restricts the options available to you. It is pretty difficult (?impossible) to superimpose
different chart types,to put rings round points, and generallyto ‘tart up’ the finished product.

Thereis also a possible ‘not invented here’ elementin my aversion to ICU - readers must judge
for themselves.
My ownfavourite route from APL to graphicsis as follows:

- make sure all your screen-design and screen-accessutilities handle graphics naturally,
not as a special case.

+ push everything through AP126, whichsplits the requests into three types....
1. Alphanumeric (including field and character colouring). Character colouringis often

cheaperthan the sameeffect achieved using multiple fields, as long as you onlyset
a few positions to bedifferent from the background.

2. Drawinglines, shading areas, and writing text at arbitrary sizes, angles, directions.
This is handled directly by GDDM.

3. Business graphics, with detailed control overaxes,titles, labelling, chart notes and
soon. This goes into PGF, whichusesefficient compiled codeto turnit into the basic
GDDMinstructions appropriate to type 2.

- provide aconsistentset of APL coverfunctions to handle the AP126 requests. | suggest
FSM... CH... GS... to cover routes 1,2,3.

The Benefits of PGF
The main advantage of PGFis its speed; a factorof 5 at least over APL Graphpak.This implies
CPUtimingsin the 150 - 400ms band (JBM 3083 running MVS/VSPC)forthe typical! range of
business graphs,giving responsetimes of between 2 and 5 sec onlocal screens.Thereis also
ratherless codeto clutter up your workspace - Graphpak comesoutat 3600 + lines of APL (some
410K); the PGF route requires a mere 543 lines (20K) of which abouthalf is comments.In fact
many of the functions are quite trivial - see for example the listings of GS.delta.DRAW andCH.delta.PIE.
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GSADRAW HAT

(11 ADRAW A SET OF LINES FROM GIVEN STARTING POINT.{2] A <HAT> IS A 2-COLUMN MATRIX OF X/¥ CO-ORDINATES(3) A OR A VECTOR WITH AN EVEN LENGTH.
[4] ace Saved on 17/05/83 at 09.45.
[5] +(2=ppMAT)+Move
C6] ARESHAPE TO TWO-COLUMN MATRIX,
(7) MAT+((LO.5*p,MAT).2)pHAT
[8] AGENERATE A MOVE TO FIRST SET OF CO-ORDINATES
C9] Move :CTLs+528,MAT[1;][10] ‘FAILED TO HOVE CURSOR' FSMAERR CTLs(11] MAT+ 1 0 4MAT[12] CTLs+530,(1tpMAT)» .@MAT(13) ‘FAILED TO DRAW LINE’ FSMAERR CTLev

CHAPIE MAT

[1] aFORM DATA INTO MULTIPLE PIE CHARTS, EACH[2] ROW OF MAT SPECIFIES THE SEGMENTS OF A SINGLE PIE.
[31 nee Saved on 19/04/83 at 09.56.
(4) MAT+(~2¢ 1 1 ,pMAT)pMAT[5] CTLe+796.(pMAT), MAT[6] FAILED TO DRAW PIE CHART(S)' FSMAERR CTLs

A further benefitis that PGF providesastyle ot graphicsindistinguishable from end-userefforts
(via ICU) or mainstream CICS-PL/1 through ICU or PGF. At Rowntrees we have on occasion
taken users’ prototypes and rebuilt them in APL extremely accurately (adding on the odd extra
feature that couldn't be done with ICU).
Onefinal thought on implementation; as far as possibleit paysto stick to the syntax and mnemonics
used by FORTRAN, COBOLand PL/1 in devising the cover functions. | have found PGF to be
an excellent package, and the documentationisfirst class.It savesa lot of time, effort and expense
if you can simply hand someonethe 'PGFApplication Programmers Guide’ (SC33-0148) and
say “‘... for CALL CHSET please read CH.delta.SET.....”
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(23)
{24]{25}£26]{27](28)
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AAN APL COPY OF THE PL/! DEMO PROGRAM ON PAGE 126 OF
ATHE PGF MANUAL,
a
ATHIS DRAWS AN EXTREMELY BASIC GRAPH OF TWO SETS OF NUMBERS.
AWITH SOME SIMPLE ANNOTATION AND HEADINGS.
a
acc Saved on 19/03/85 at 11
XDATA+ 3 8 12 13 16 19 22 24
YDATAt 2 8 p & 11 13 14 12 10
MAT+XDATA,QYDATA
AESTABLISH SCREEN FORKAT (DESIGNED BY
FSMAFMT ‘FMTPLOT32'
ASET OUT CHART LAYOUT ......

o28e

49742,

‘CHART! CHASET *RBOX ,NBOX,CBOX »CURVE*
TYMAR' CHASET 7 1
THMAR' CHASET 9 6
0 0.5 CHAKEYPOS 'BC'

ADEFINE ATTRIBUTES FOR HEADING, LABELS,
‘HEAD' CHAATT 'RED,2.5°
"LABELS' CHAATT 'BLUEt
‘TITLES’ CHAATT ‘YELLOW’
*BOX' CHAATT ‘CYAN!

ADO HEADING, KEYS AND AXIS TITLES ......

7°9°:14.1 16 13.5 11 8 6.4

*DRAW') ..ee

CHAHEAD ‘AIR TEMPERATURE ON;27 JULY 1982'
CHAXEY 2 7 p'LONDON CARDIFF
'X* CHATTL "TIME OF DAY TEMPERATURE WAS RECORDED’
TY! CHATTL ‘DEGREES CENTIGRADE'
CHAPLOT MAT
AFINALLY BANG OUT A NOTE USING X/¥ CO-ORDINATES .....
18 14 CHANOTE 'Z7/A Typical;Chart Note’
CHATERM
AWRITE ALPHA FIELDS, AND HOLD FOR USER RESPONSE ...

FSMAFILL FHTPLOT32PF+FSMAPFHOLD+(CopysExit)IF PF=1Copy:(VALIN ‘HOW MANY COPIES % :-‘e*® HARD COPIES TAKEN ****
{38} Exit:R«'READY'

v
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The Future
There remains one unexplained box on Figure1, labelled ‘PC/G’. So far IBM graphics has meant
the 3279, green flashes and all. Because GDDM assembles the wholepicture in the centre,
then shipsthe finished productup to the VDU,it can take aneternity to transmit a complex chart
toaremote screen. Asa stop-gap the 3270-PClooks quite tempting,but suffers from being only
a 24-line device.If you can makeit work (we can’t,so far) you can scroll the 32-line image locally,
but the pictures remain hopelessly distorted. Alternatively you can re-drawall your screens to
fit on 24 lines, and thenbuild in some codeto switch formats as required (messy!).
Amuch more promising option (though expensive) is the 3270-PC/G.Forthefirst time this builds
the picturelocally; only a ‘graphics definition file’ is sent downtheline. This looks remarkably
like a series of GKS commands(you can simply pop out into DOS and havea lookatit!), and
is usually at least 10 times smaller than the actualpictureit will build. The effect on both mainframe
CPUtime and remote responsetimeis obvious. As an added bonusyou cangetdecentquality
outputon real HP plotters(at last including acetates) which is an enormous improvement over
dot-matrix printing.
Postscript
All the FSM functions (and the GS line-drawing routines) are easily rebuilt for APL* PLUS/PC
using the built-in quad-functions. This fits in well with Richard Nabavi’s notion of providing
compatibility at the level of user-defined functions, rather than through APs.Itis certainly much
faster than either the AP205 on IBM’s PC/APL,or even than MicroAPL'’s AP124 on the Sage.
Whatchancea fast assembler-coded PGFlook-alike for the PC/AT?It could answeralotof prayers.
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Simple line-drawing (at the GDDMlevel)
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GENERALARTICLES
This section of VECTORisoriented towards readers who mayneither know APL nor may be
interestedin 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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The HIGH PERFORMANCE APL for UNIX* systems  

 

 

  

    
   

   

 

  

   

    

     

DyalogAPL is FAST
The new version of Dyalog APLis at least twice as

fast as before. The componentfile system
and the performance of manyprimitive functions

has been substantially enhanced,so that for
some applications even greater improvementwill
be experienced. Our own benchmarksbased on

real applications indicate that there is now
no faster APL available for supermicros.    

DyalogAPL is FUNCTIONAL
Features include nestedarrays,full-screen editor, full-
screen data manager, componentfile system, error

trapping, external variables, large dynamic workspace.
DyalogAPL is POWERFUL

Dyalog APL's interface to the UNIX* Operating System
is unrivalled. Not only can you run any

UNIX*program from within the workspace, but you
can captureits results in an APL variable for subsequent

processing. Furthermore, you can write functions
ina compiled language such as C or Fortran.

DyalogAPL is RELIABLE and WELL ESTABLISHED
Dyalog APL is now implemented on over20 different

UNIX*systemsand has already beeninstalled in
more than 50 companiesin eight countries.

Forfurther information contact
Sales DepartmentDyadic Systems Limited30 Camp Road Farnborough Hampshire GUI4 GEW

Telephone Farnborough (0282) 547222 Telex 858811

   

 

“UNIX is a trademarkof
AT&T Bell Laboratones
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REINVENTING MAN: GOODBYE TO VON NEUMANN
by Robert Bittlestone

Thefirst half of mytitle is borrowed from a recentand very remarkable book(1), written by Igor
AleksanderandPiers Burnett. The reference to John von Neumann depicts our continuing and
almosttotal dependencefor almostall current computerarchitectures on the model which he
laid down nearly 40 years ago. Ever since then we have beenwaiting for a radical departure
from this architecture.It is now evidentthat Igor Aleksanderhas madethis breakthrough,although
curiously this fact is almost buried in his new book.
Such a claim demands somejustification andfor this | need your indulgence for a few paragraphs
of background, without which the importance of Aleksander’s work cannot be conveyed. My
apologies to those whoare familiar with the following outline.
Whyare computers madethe way that they are? Howare they made anyway? For those of you
whohave never openedthe bonnet,this is the basic structure of almostall current machines:
Figure 1: Clocked Sequential Digital Computer Architecture

   INPUTmemory |= ======| cpu. [= =s=5=% z
OUTPUT         

Of course there are exceptions, such as direct memory accessbyhighdata rate peripherals,
but these don’t tend to changethe fundamentaltruth, whichis that at any oneinstant, only one
thing is happening.
Admittedlythe instants arevery short. The most recent32-bit microprocessor designs are expected
to clock at 20 Mhz,ie. twenty million times per second. This implies one clock cycle every 50
nanoseconds, and a nanosecondis a thousand-millionth of a second.It sounds impressive, and
it is. That's the kind of approach which works well for WORDSTAR,for example, as| type at
this screen. But WORDSTARdoesn’t understand anything atall about what!’m writing, and
despite spelling checkers and style correctors, neither does any current assemblage of CRAY
supercomputers.Nor, irrespective of the currentvolume of work in expert systems development,
is the prospect even remotely on the horizon. Why not?
Computers are madethe waythey are at present primarily as a result of John von Neumann
taking up and elaborating the conceptof a digital clocked architecture, whichwasfirst proposed
by Turingin his famous exploration of Gadel's incompleteness theorem. Godel’s theoremstates,
toughly, that every formal system must contain someproposition that cannot be determined
within that system: in other words, a formal system cannot be closed with respectto its set of
axioms and consequentproofs. Turing choseto investigate Godel’s theorem with the aid of a
logical machine:aninfinite strip of paper tape passing bidirectionally undera tape reader. But
here wasthecrucialfeature:the direction of the tape was determined by the pattern of the data
itself. This reflects a tangled hierarchy in which objects at one level seem to reachout and interact
with objectsat a higher, or meta, level; objects which we do not expectthem to be able to access.
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At the time this was an absolutely extraordinary notion: that the same set of binary numbers
could representinstructions as well as data. John von Neurnannwasinstrumental in converting
this idea into a viable specification, although those who knew Turing himself believed that had
helived longer he would have beenthefirst to carry the conceptthroughto reality. Unfortunately
Turing committed suicide instead, almostcertainly as a reaction to persecution because ofhis
homosexuality. | supposeit is a measureofsocial progress thatthis particularfate is now becoming
improbable, butin case any readers are contemplating the option sympathetically let me cheer
you up instead with an anecdote about von Neumann, the leading mathematicianofthat era.
A femalejournalist at a cocktail party asks von Neumannthe well-knownbrainteaserabout the
two cars and the fly. A car leaves London for Brighton travelling at a constant 80 mph.
Simultaneously a car leaves Brighton for Londonat a steady 40 mph, anda fly,travelling at
90 mph(killerflies were a real problem in those days) leaves in the samedirection. Thefly
encounters the Brighton-bound car somewhere onthe road and immediately reversesits flight.
Onmeeting the London-bound caragainit reverses once more, and so onin an ever decreasing
zig-zag until the unfortunate insectis finally crushed betweenthe radiators of the two equally
unfortunate vehicles.
“So, Dr. von Neumann, the questionis, supposing the distance from Londonto Brighton to be
60 miles: how far doesthefly fly?”’
“45 miles”.
“You're right of course, but how unusual. Most people quickly see that the cars collide after
half-an-hour, andthat therefore the fly mustfly for the same timeirrespective of his route. But
mathematiciansusually miss this short cut and use the much hardertechniquesofintegral calculus
to arrive at the sameresult.’”
“But that was precisely my approach”.
Evidently there were noflies on our John. But his energy and emphasis werecrucial; they defined
the direction of computing from then on. Despite the workof cybernetician of the time such as
Norbert Weiner, Ross Ashby and Warren McCulloch, and the subsequent explorationsof their
present-day counterparts such as Gordon Paskand Stafford Beer; despite even the convincing
findings from neurophysiology,the issue of computerarchitecture wasto allintents settled. The
new machines workedwell, and they worked even better whenthe invention ofthe transistor
and subsequently the integratedcircuit allowed the clumsyferrite cores of computer memory
to be replaced by bistable logic circuits. The momentum was unstoppable.
The mostfervent adherentsofdigital architectures are now busy working on paralle! processors,
transputers, data flow logic and otherlayoutsin an effort to accelerate processing yet further.
So WORDSTARwill end up right-justifying a whole book in a microsecond. So what? Thisis
notat all how our brains work. Can a machine recognise a human face? Canit penetrate a
disguise? Canit detect emotion in an expression? Astoundingly, since 1981 the answer toall
these questions has beenyes, but the machine concerned is not a computerandit probably
never will be. It is a neural net designed specifically for pattern recognition, but its components
are memory chips not neurons.Itis called WISARDanditis the architecture we have been waiting
for. It is going ta make the computer obsolete.
“Reinventing Man”’is subtitled ‘The Robot becomes Reality” and much ofthe bookis taken
up in describing approachesto robotics, including limb movementandartificial vision. It is a
fascinating mixture of down-to-earth engineering detail and an almost apologetic bouleversement
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of the entire computing establishment. The core is contained in Chapter10, “TheSilicon Neuron”,
which | shall try to summarise.
Suppose we wanta robotto distinguish between shapes on a production line. The conveyor
belt contains two kindsof object: carwheels and car doors. Howcan wetrain the robotto distinguish
between the two? {gnoring the question of scale and orientation, the shapes appear thus:
Figure 2: fmages of a Wheel and a Door

XXXX
XXX xX xX

XXXXX Xx Xx
XXXXXXX XXXXXXX
XXX XXX XXXXXXX
XXXXXXX XXXXXXX
XXXXX XXXXXXX
XXX XXXXXXX

This assumes8x8digitisation in a cameraeye;practical systemsare of coursefar larger. Now,
howisthe robotgoingto decide which is which? Suppose wesitdown to write acomputer program
to do the job. We shall probablystart scanningthe imagefromleft to right and from top to bottom,
although weare notof courseobliged to. In APL we maytreat the pixels in most unusual ways,
althoughlet’s rememberthatthis is a convenience only: the processor which does the work
is still clocking sequentially through single instructions at a time. It’s not entirely obvious how
best the program should be written, except that one may make the observation that provided
the shapes are always identical and each elementis either on oroff, the problem reduces to
the trivial one of matching against a pre-specified 64-bit binary word.
But the shapeswill not remain They will move aroundin the field of view: they will compress
and expandas the camera zooms:theywill be obscured as von Neumann’sfly crawls over the
Jens; they will, in short, exhibit the fabric of reality. Since the two shapes are topologically identical
(a surface with a single hole in it), how shall the program draw the line? What is the essential
closure ofa door: whatis the rotundity ofawheel? Suddenly weare searchingfor Platonic gestalts
and wereally aren’t aboutto find them in our algorithms.
Andif we succeed? We have written a program,at great costof time and effort, for one paltry
distinction. We have to start all over again for separating apples and pears.
Now consider the amountof processingofthis nature required by anactivity that human beings
perform almosteffortlessly: driving a car. | can only guessatthe data rate consistent with survival;
let us supposethatin critical manoeuvres such as overtaking, an updateof all information at
least twenty-five times a second is required. This should be aboutright since it corresponds
to the rate of persistenceofvision - i.e. the cinema effect at which individual frames become
continuous.Let us also supposethat only a few thousand shapesneedto be discriminated each
instant.
I believe | hear someof you protestatthis mention of those thousands.Surelyit’s just the road,
the othercar,a traffic light or two? But wait a minute: what's so special aboutthetraffic fight
thatisn't contained in one of the leavesof the tree you're passing?In that split second in which
motion has been frozen on the robot's digitised eye, who is going to distinguish the boundary
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of the car from the road?If we perform first differential on the pixels of the scene-i.e. detect
all contours at which a string of O's or 1's in any angulardirection changes,then weshall certainly
find thousandsofsuch boundaries on even a minimally resolute picture. As humanswe discard
the unimportant ones - andthat’s the problem in a nutshell.
Supposing our computer program is surveying a three-dimensional sceneof resolution 1024
points on each axis, which is typical of current medium-to-high resolution computer graphic
applications, although very coarse-grained indeed by humanoptical standards. Supposing also
that 256 levels of colour are distinguishable per picture element (pixel). The eye can actually
detect far more subtle nuancesof colour, but we'll let this pass. These 256 colour levels may
be represented by the permutationsof8 bits, so in computertermsthe scenetherefore contains
1024x1024x1024x8 bits, which is conveniently 8 Gigabits or 1 Gigabyte, a gigabyte being
approximately one thousand million 8-bit characters.
All this is of course changing 25 times a second, which meansa continuousdata rate of 25
Gigabytes per second. Current computers cannoteven read data in at speeds much above one-
thousandthofthis rate, and eventhatis for short bursts only rather than over a sustained period.
Computers are of course getting faster, but evenif this data rate could be matched they would
be building up storageat a rate of 90,000 Gigabytes per hour, so they would soon run out of
places to putit. After such considerations,to imagine that they could possibly run algorithms
in real time to distinguish several thousand elemental objects is simply ludicrous. And don’t
you also talk to your passengers while you're watching the road?
The problem is not just with the computers.It is evident that the whole wayof thinking about
this problem in conventionaldigital terms is completely unhelpful. Nobody really believes that
the brain is handlingdatalike this, Digitising everything into a single serial data path and applying
a single programteit is an absurdity, a classic exampleof the perils of reductionist thinking.
Wehaveto besufficiently bold and brave to abandonthe obsessionfor writing computer programs
for everything. We haveto be prepared to go backto schoo!andto learn aboutthe properties
of neural nets and automata theory. We must expectthatit will take sometime before the benefits
makethe effort worth while. Meanwhile, listen to Igor Aleksander as you would have listened
to van Neumannthirty years ago,at his 1956 lecturesin which he squashed the optionsbypointing
out the unarguable implications of the hardware economicsof the time. If you only have valves,
you had better forget about neural nets: yourcircuits will be too expensive.
But the pursuit of digital architectures has given us high-density RAM chips, andit looksasif
this will be judged by our descendantsasthe serendipitous sensation of the century. Aleksander
uses RAM chips, but In an utterly different way from their deployment in your friendly
microcomputer. Now that we have thesilicon neuron,let’s look at the kind of architecture that
von Neumann might have pointed to had this been the hardware of the 1950's.
‘Figure 3: Wheel & Door images on Subdivided GridsX XX XxX X x x
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Here are the same two shapes- the wheelandthe door - but each is now brokenupinto 16
4x4 grids. If a grid sees the pattern whichit has been taught,it will fire: if not, it will fail to fire.
For conveniencelet's assume equal weighting pergrid, so thatif all 16 grids fire we score 16,
and if none fires we score 0.
If we show the doordiscriminator a view of the wheel, a total of six gridswill fire. If we show
the wheel discriminator a view of the door, the answeris of course the same: an overlap is
symmetric. So the wheeldiscriminator says that a dooris six-sixteenths or 37.5% like a wheel,
and vice-versa.If the same imageis offered to both discriminators simultaneously and another
hetwork (not so far described) interprets the result, we are getting somewhereinteresting. We
have a real-time pattern analysis system that uses simultaneous majority voting amongparallel
elements to detect shapes that it has been taught. We also have particular chunks of neural
circuitry that recognise particular objects.
What about a shapethat is genuinely ambiguous?

. Figure 4: A wheel, a door and a ???
XXXX

XXX X xX XXX
XXXXX xX x XX XX
XXXXXXX XXXXXXX XX XX
XXX XXX XXXXXXX XX XX
XXXXXXX XXXXXXX XXXXXXXX
XXXXXK XXXXXXX XXXXX
XXX XXXXXXX XXXX

Before you read on,try deciding for yourself which the image might be. There’s the angular
slope of the door, but the cut-outat the bottom resembles that of the wheel. Well, how would
Aleksander’s discriminators behave?If you count the 4x4 sub-grids youfind in fact that they
both score 4 outof 16, ie. 25%recognition. Interestingly | drew the picturefirst: the coincidence
of an identical score was unplanned,althoughI tried to maximise the ambiguity in the drawing.
There is more, far more of course, in Aleksander’s book(I must notforget to acknowledgePiers
Burnett’s achievementasafreelance technicalwriter in helping to bring this work to the general
public). The notions of synaptic weighting and of multiple levels of neural nets cause one to
realise that this simple exampleis just the tip of the iceberg. For those who wonderhowitall
started, there is a fascinating account about the progression from small beginnings at the
University of Kent - the SLAMs(stored logic adaptive modules) one read about many years ago,
to the present day sophistication of WISARD. Someof you may have seen WISARDbriefly in
action on a Horizontelevision programmelast year, recognising Aleksander’s face despite the
grimaces.

Please resist the temptation to reflect on how you could programall this in FORTRAN, PASCAL
or even APL. No doubt you could. Take time out to read the book instead.It will change your
life, as it will eventually changeall of ours.
A final observation.In their reflection at the end of the bookin the chapterentitled “The Millenial
Machine”, the authors make useof personal construct theory andin particular Kelly’s workin
this area (2). Howeverattractive the theory, this seems a majorbetrayalof the cybernetic profundity
of the restof their opus. It seems to me thatthere is a wonderful opportunity here to marry their
work on pattern recognition with the extraordinary advances made by Powersonthe nature
of perception and the multi-level character of human thought(3).
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Like Aleksander, Powers takes us throughdesignsthat are empirically testable in his search
for a modelof the humanprocess. Where Powersis weak- on the detailed circuitry of each stage
- Aleksanderis outstandingly strong. By contrast, Powers shinesin the areaof the grand design,
the multiple levels of hierarchy required to integrate the perception of Cartesian spaceand to
progress from low-level perception and neuromotorcontrol throughthe ability to reason right
up to theinstinct for survival. This is a region in which Aleksander hasnotyet trodden,orif he
has he is keeping the results to himself. But Powers’ own modelof speech recognitionfits
Aleksander’s nets so beautifully that one almost suspects collusion.| have referred to Powers’
workin more detail elsewhere(4) andit would be magnificentif the marriageofthese tworelatively
little-known innovators’ extraordinary accomplishments provided the ultimate synthesis.
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QL/APL - ANEW APPROACH TO POPULARIZING APL
by David Eastwood

Background
APL hasbeenavailable as a working computer programming languagefor nearly two decades.
Duringthattime,it has attracted a very enthusiastic band of users, and,to those who know APL,
the advantagesofthe language overconventional programming languagesare evident and very
considerable. These advantages include:

- Faster developmenttime;
- Elegance and self-consistency;
- Modularity;
~ Excellent environment (the workspace)for building up a system in manageableparts;
- Unsurpassed debuggingfacilities;
- Freedom from annoyingrestrictions imposed by computer hardware;
- Good speed of execution comparedwith otherinterpreted languages;
- Fairly good portability of code.

Thelistis not exhaustive, butthe overall messageis clear: manyAPLusers, including the author,
regard APL as so superior to languages such as BASIC that they would never even consider
using other languagesif they could possibly helpit.
Many commentators have consideredthis issuein the past, andit is indeed a vital question:
if APL is so wonderful, whyis it that APL accounts for such a small proportion (probably well
under 1%) of computer languageuse? Andin particular, whyis it that a language of such obvious
shortcomings as BASIC should be orders of magnitude more popular than APL?
The factors impeding the spread of APL
full discussionof the factors which haveled to the {in world terms) unpopularity of APL is beyond
the scope ofthis paper (see John Myrna’s paper ‘Increasing the Use of APL’ in the APL83
proceedings). There are a numberof explanations, of which two seem to be paramount:

- APL has tended to be available only on machines which are more expensive than
comparable systems running BASIC;

- The APL charactersetis a disadvantage becauseitis at first sight off-putting to potential
users, and becauseit involves use of non-standard peripherals.

This paperdescribes work which addressesboth of these points. An APL interpreter has been
implemented on a very low-cost, mass market machine,the Sinclair QL, ina version which uses
a keyword syntax whichfs directly aimed at converting users from BASIC to APL.(For existing
APLers, a version of the interpreter using APL symbolsis also available for the QL).
Keyword versions of APL
In the past, there have been a numberofproposals for versions of APL whichdid not require
the use of the special APL characterset. Of these, the STSC keyword system for APL* PLUS/PC
is probably now the best known, and ourinitial idea was to retain compatibility with this
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system in our owninterpreter. However, previous keyword versions of APL have,in the view
of the author, been started from the wrong premise. The reasoning,if for example we take the
STSC productas an example, seemsto have beenas follows:

- We have produced an APLinterpreterfor the IBM PC, which uses normal APL characters
via a special character generator PROM.

- However,not all machines which mightusetheinterpreterwill havethe special PROMfitted.
- Therefore wewill provide a keyword option whichwill allow APL programming onstandard

machines.
Theresult ofthis wayof looking at the problem is a keyword schemewhichisfine for users who
already know APL,butis not helpful in popularizing APL for people who have never seen an
APL keyboard. There are a numberof problemswith the STSC approach:

- Asingle APL symbol! can be expressedin a numberofdifferent ways, For example,the
rho symbol can be entered as + shape (Monadic form),4F reshape (dyadic form), ort
tho (ambivalentform).4 is used as a delimiterto distinguish keywordsfrom user-defined
names,but this can be switched off. Thus,in the STSC keyword system,the APL symbol
rho can appearin six different forms. This wefeltto be over-complicated for our purposes.

- As will be seen from the above example, the STSC choice of keywords is not always
meaningful to users not familiar with an APL keyboard. Further examples are+tt theta
and ++ domino. .

- In commonwith other proposed keyword systems, the STSC approachis to use ASCil
symbolsif possible to correspond with APL symbols. For example, “js used for high minus,
giving problems when negative numbersare displayed:

54
"6
This approachalsogivesrise to a scheme whichisnotregularin its approach to which functions
have keyword forms.If we are to have a keyword system, then we should use keywordsforall
primitive functions, exceptfor the most commonly used(plus,times, multiply, divide). It makes
little sense to have the rarely-used random-numbergeneratoras a single symbot?,if multiply
is to be a keyword.
The STSC keywordsare, wefelt, often too long. The encode symbol, for example, becomes
‘represent’.
A different approach
Having studied various schemes for keyword APL interpreters, we eventually (and
reluctantly) decided that, if a keyword APL was to be a tool to popularize the language, then
a completely fresh approach was mandatory. The following criteria were established:

4. The keyword system should beviablein its own right as a programminglanguage, on
the assumption that the userwill never see an APL keyboard.

2. Itshould asfar as possible build on users’ experienceswith other languages,particularly
BASIC.

3. itshouldbeasfar as possible consistent with APL,and certainly should notviolate APL’s
unique elegance andinternal regularity.
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4, It should use the standard ASCII characterset, but not make use of those ASCII symbols
which differ in other national languages. For example, the ASCII square brackets
[ and ] becomespecialletters in Swedish or Danish, and it would make the language
almost unusable for those countries if we employed such symbols.

5. It should be as concise as possible without compromising the readabilityof lines of code.
6. Asfar as possible, applications written in standard APL should be transportable to the

keyword version.
7. The numberof keywords should belimited.
8. To easeentering of functions,input should be case-insensitive, although we have chosen

that on output keywords and user-defined names should be distinguished.
9. For practical reasons, we wanted to makethe specification simple to implementstarting

from an existing APL interpreter.
Thefinal result
It is not possibleto find a perfect solution to the problem of making a keyword version of APL,
but after considerable work and experimentation, we believe we have comeup with a version
whichis muchbetter than merely acceptable;indeed, APL programmers with very considerable
experience have foundit very easyto taketo.It is difficult to appreciate the flavour of the new
version of APL without actuallytryingit at some length, but the following details should make
clear the approach we have taken.
Case handling
The handling of upper/lower caseis as follows:
- Commentsand text strings can of course be entered using anyvalid ASCil characters,

and are teft unchanged.
- Lines of APLcanbe enteredineither case, and caseis ignored on syntax analysis(including

In checking for keywords and Quad names).
- Keywords are displayed in LOWER CASE.
> Quad namesare displayed in UPPER CASE,with 4 replacing Quad.
- All user-defined functions and variables are displayed in UPPER CASE.
This method of handling case implies that there are reserved wordsinthis language. Alternatives,
such as preceding keywords by a delimiter or making a distinction between upper and lower
case input, werefelt to be ergonomically unacceptable. However, there are only 47 reserved
names in the specification, most of which are unlikely names for user-defined functions or
variables, and in practice this has not caused any difficulties. By contrast, Microsoft's BASIC
for the IBM-PC has no fewer than 159 reserved words.
The distinction between standard (upper-case)letters and underlined (here lower-case)letters
for APL nameshas beendropped.This partly becauseit wasfelt to be extremely confusing and
tedious to haveto use the shift key when entering lines of code, and partly becauseit would
not ease readabilityif, for example, XX, xx and Xx were distinct APL variables.

83



 

VECTOR Vol. 1. No. 4

Choice of keywords
The choiceof particular keywordsis of course largely a matter of taste, and thereis no ideal
solution. The following criteria were used in selecting keywords:
- They should be short (preferably less than four letters).
- They should be English words, rather than mnemonicsor abbreviations.
- They should ease readability of code.
Some compromise was necessary, and the final choice is shownin the table.

Oneadditionalprimitive was added to make the language easierfor novice users. This is the
IF operation, which is the sameasthe standard APL compressfunction, but with the arguments
reversed. This makesit possible to enter function lines such as:

goto LOOPif COUNT eq MAXIMUM
Choice of symbo! equivalence
The ASCil charactersetis badly thoughtaut as regardsavailability of arithmetic symbols. The
absenceof multiply anddivide signsis particularly unfortunate. However, the ASCII character
setis one thing which cannot be changed,and so we haveto adapttoit. Clearly, use of keywords
for multiply and divide would be unacceptable becauseof the frequency with which they are
used,and thefactthat users will expect symbols for these functions. We therefore applied our
overriding criterion - the convenience of users upgrading from BASIC- and settled on * and
/ for multiply and divide. The samecriterion was usedin selecting the symbol for comment.
Thechoice of symbolsforthe APL square brackets [ and] wasa tricky one. Although these symbols
do exist in the ASCII characterset, they vary in the standard ISO national character sets, and
so they were ruled out. The sameis true of { and}. We therefore adopted angle brackets <
and >, which are available and do not vary. Althoughit might appearatfirst sight that these
symbols should be reserved for theirAPL use (greaterthan and less than), we wanted regularity
in our implementation. Since there are no ASCIl characters for ‘greater than or equal’, ‘less
thanor equal’, and ‘not equal’, we had to choose keywordsfor these, and wefelt that we should
therefore choose keywordsforall the comparison functions. Thus, we selected GE, GT, EQ,
LT, LE and NEfor thesefunctions(to be consistentwith Fortranif not with BASIC), leaving angle
bracketsfree for indexing. This also left free the = sign, which we considered using for assignment.
However,in this case we could not swallow our natural distaste for this choice, and so the =
sign wasleft unused, with the keyword ‘is’ selected for assignment.
The choice of a symbol for Quad wasalse tricky. Although we could have chosendifferent
equivalencesfor Quadonits own, and Quad aspart of a system name, we were not keen to
dothis. The use of the + jsfairly natural as an equivalent to Quad, and we eventually made
this choice. This was the only case where we relaxed our requirementfor invariance of the symbolsused acrossthe different ISO national charactersets, for 4¢ sometimesprints as a U.K. pound
symbol on U.K. and French terminals.
A tulllist of the valid symbols in keyword APL is shownin the table at the endof this paper.
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Minus sign handling
Whenthis project was begun, we feared that the problem of the minus sign would be almost
intractable, We certainly wanted to use the ASCII minus sign for subtraction, butit was also
essential in our view that negative numbers should be entered and displayed using the same
symbol. To have reports which produced negative numbersusing any other symbol would rule
outthe use of the languagefor serious applications. Thus we were faced with the problem of
putting back the confusion which APL had neatly avoided in distinguishing subtraction from
negative numbers.
In practice, the problem turned outto be easily and very naturally solvable. We simply applied
the rule that the minus sign immediately preceding a digit would be interpreted as the APL high
minus, provided it was immediately precededitself by a space.All other instances of the minus
sign are treated as subtraction. This has proved to be completely naturalin use, and unambiguous,
and we are completely happyinthis choice. The following examples should indicate how it works
in practice:

6-4
2

Xis6-45-3
x

6-46-3
6-4

10
X-4

2-81-7

implementation
The keyword system described here has been implemented in versions of APL.68000 for Mirage-
based systems,andforthe very low-costSinclair QL. The implementation was done by modifying
the syntax analysis portion of APL.68000 to look for keywords, as well as making a numberof
other minor changesin theinterpreter and supervisorto dea!with certain special cases. Keyword
checkingis donefor the execute primitive, and Quad-FX,aswellasfor user-enteredlines of code.
Theinternal representation of APLfunctions written using this methodis identicalto that of the
conventional APLversion. This means that a workspace, saved using standard APL.68000, can
be loaded and run using the keyword version. There are cases wherethis will not work, but these
casesarerelatively rare, and the changes necessary to allow interchangability between the two
versions ofAPL are notvery significant. The intepreter uses the samerulesforprinting outlines
of code with keywordsasit does for standard APL names,so thatat the endsof lines, keywords
will not be split into two.
User reaction
Extensive work has been donein giving users the opportunity to commenton the keyword
implementation. We have canvassed both experienced APL programmers, and people who have
never used APL. The reactions have been almost unanimously very favourable indeed. We have
been particularly pleased by the responseof the experienced APLers, who might have been
expected to have been negative aboutthe various compromiseswhich had to be made,butthe
following excerptfrom oneof our beta-test reports indicates the sort of response we received
(this was written by a user who has around 7 years’ practical experience in the commercial use
of APL, mainly on IBM mainframes):
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“For comparison, | selected an existing sales statistics analysis system written in VSAPL.
Translation was troublefree, being simply a matter of replacing symbols... In use, there was no
discernible difference between the mainframe and QL versions... As for the general flavourof
keyword QL/APL,I liked itimmensely - much to my amazement... Since starting to use keyword
QL/APL,| have becomeconvincedthat the conventional APL characterset wasjust anelitist
trick to restrict the spread of an immensely powerful language.”’
The Future
Webelieve that keyword QL/APL represents a major breakthroughin the effort to bring APL
out of obscurity. As far as we know,thisis thefirst time that a keyword version of APLsuitable
for people unfamiliar with the language has been released.
Asfar as the particular implementation of the language onthe QLis concerned, here again we
believe that a significant breakthrough has been made. This is due not only to the
price/performanceratio - QL/APL costs under 100 poundsincluding VAT, makingit possible
to purchase a working APL system for under 500 pounds- butalso to the excellentfacilities
which we have beenableto include in the interpreter. Foremost amongst these are very good
built-in colour graphics, and support for multiple windows on the screen.
Clearly, the important thing is to get large numbersof people familiar with the language, and
wecertainly hopethatthis version of keyword APLwill becomea de facto standard, simply by
virtue of the large anticipated volumeofsales in Europe andthe US.It will then be upto the
APL community as a whole to build on that base.

Appendix 1: The symbolsin traditional APL and the QL/APL keyword equivalents

FHOLD a on /FDROP a OVER \FGET a PLCFMT aFPUT B DECODE 1NOR ” MIN LNAND * IN €DOWN ’ DEFN vuP 4 INDEX 1ROTATE ¢ OUTER .TRANS a ABS |Loc @ ENCODE vLOCK e TRIG °EXEC £ EXP *
FMT ¥ RAND zPROMPT G SIZE eFACT ! MAX vMATDIV a NOT ~LT < DROP +LE s IF aEQ = TAKE t
GT > Is +oR v GOTO +AND a GE 2NE *
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Appendix 2: Example function written in keyword APL
To show how keyword APLlooks in a real example, we havetranslated Professor Hawkes’
Numerical Integration function from page 122 of Vector, Vol 1. No. 2. The function is also
reproducedbelow.itis interesting to comparethe twolistings side by side. The style (forexample
in branching methodand the useof underlinedletters and delta) has been changedvery slightly
to illustrate stylistic features of keyword QL/APL,although this is not necessary.

<i>
<2>
<3>
<4>
<5>
<6>
<7>
<8>
<9>
<10>
<11>
<12>
<13>
<14>
<15>
<16>
<17>
<18>
<19>
<20>
<21>
<22>
<23>
<24>
<25>

defn R is Y NUMINT X;N;RANGE;RT;DX;GRID;FO;FE;M;S
! Numerical Integration. Y is a string of form ‘A FNNAME’
! The global INTERR specifies accuracy
! Result is integral over N subintervals of X<1>, X<2>
XCHECK:goto XOPTIONSif (1 ge size size X) and 3 ge size ,X
XMESS:'X should be vector of shape 3. X<3> is numberofintervals’

‘into which (X<1>, X<2>) divided.’
‘Default X<3>is 1 if not specified.’
‘If only scalar X given thenit is taken as X = 0,X,1' & goto 0

XOPTIONS:goto TWOif 1 le size ,X
Xis OX

TWO:goto XCHECK2if 3 eq size X
Xis X,1

xennore: goto XMESSif X<3> ne 1 max min X<3>
isi

is (N is X<3>) size 0
RANGEis X<2>-X<1>

LOOP: RT is R
Mis M*2
DX is RANGE/S is M*N
GRID is X<1>+DX*0,index S
FOis exec Y,’ GRID’
GRIDis X<1>+4 DX*(index S)-0.5
FE is exec Y,’ GRID’
R is (DX/6)* + on(N,M)size(4*FE} + (1 drop FO)+ -1 drop FO
goto LOOPif INTERRIt max on abs R-RT

defn
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V RY NUMINT X;N;RANGE;RT;DX;GRID;FO;FE;M;S[1] a NUMERICAL INTEGRATION. <¥> IS A STRING OF FORM ‘A FNNAME'(2] A THE GLOBAL <A4INTERR> SPECIFIES ACCURACY[3] © RESULT IS INTEGRAL OVER <N> SUBINTERVALS OF X[1],xf2]
C4] xCHECK:+((L2zppX)a(32p.X) )/xOPTIONSC5] xMESS:'X SHOULD BE VECTOR OF SHAPE 3. X[3] IS NUMBER OF 'Ce] ‘INTERVALS INTO WHICH (X{1],X{2]) DIVIDED'(7) ‘DEFAULT X{3] 1S 1 IF NOT SPECIFIED*
C8] +0, 0pf+'IrF ONLY SCALAR X GIVEN THEN IT IS TAKEN AS X+0,X,1!KOPTIONS 1>(1<p,X)/tWO1 X*0,X

J 2WO2+(32pX)/xCHECK2J X+x,1] xCHECK2:+(X03)#10L4£31)/xMESS7 Mel(15) R+(N+xX03])p0C16] RANGE+X[2]-x[1][17] 100P:RT+R[18] Menx2[C19] DX*RANGERS+HKN£20] GRID+X[1]+Dxx0,18{21] Fo+sy,!' GRID?[22] GRID+X£1)+DXx(1S)-0.5[23] FkEesY.' GRID!C24] R+(DX#6)x+/(N,M)p(4xFE)+(24FO) +140[25] +CatNTERR<F/|R-RT)/100P

Appendix 3: Valid symbols in keyword APL
Apart from alphabetics and digits, the only ASCII symbols which have a meaning in keyword
APLare as follows:
ASCII APL equivalent

1 a) )> ]/ +
+ +
( ¢< c
* x
Hash Qo _
- - or according to context& °- A (NB Valid in variable names - eg JUNE_DATA)

Editor: A review of QL/APL appears in the Technical Section ofthis issue of VECTOR.
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THE INFORMATION CENTRE AS A STRATEGY FOR THE FUTURE
by Fred J. Perkins

The challenge facing the DP Departmenttodayis that of meeting demandsforflexible and efficient
accessto, and controlof, the information resources at the heart of any successful company’s
operation. The Information Centre potentially does meet the challenge. There are however many
pitfalls, and as the issues are very muchat the centre of an organisation's total strategy for
computing, communications, and office automation,it is important to understandthe history
ofthe developmentof Information Centre concepts. There are perhaps more accountsoffailure
than of success, but this should not deter an organisation from seeking to follow whatis
fundamentally a very sound strategy.
TheInformation Centre concept came aboutin the early 1970's. Traditionally, DP departments
had beenpredominantly batch ortransaction processingintheir orientation. Unhappily, interactive
users were generally unwelcome on such systems, as their demands were spasmodic,
unpredictable, and all too often liable to cause system crashes. Controllable, regular jobs run
as card decks were much more acceptable to the DP managerwith his scant resources.
The gulf that arose between the DP departmentandthe end usersis one familiar to most large
organisations.It benefited only the external service companies, who were able to charge premium
prices for access to systems which end usersfelt were much more responsiveto their real needs.
However, as computer hardware costs came down, and minicomputers {and later,
microcomputers) camealmostwithin the budget capabilities of user depatments,serious problems
of anarchy arose, as users set about solving their problems entirely autside the influence of the
DP department.At the sametime,the growth of such systems,isolated bytheir incompatibilities,
beganto causerealdifficulties in the efficient control and integration of the information resources
of the organisation.
The concept ofthe Information Centre
TheInformation Centre was a concept,originally developed by IBM, which attempted to bring
orderto the impending chaos.Its fundamentalaim wasto shift the DP focus backon to the end
user, but underthe control and direction of the Data Processing department. This aim would
be achieved by providing tools and basic support from the DP group,together with sufficient
education to allow the user to solve his own problems,largely in a ‘Do It Yourself” mode.
The Information Centre was a managementphilosophy, implemented in software.It offered a
small numberof “strategic’’ software packages and building blocks aimed at end users, typically
in the M.I.S. department. Basic database mechanisms wereprovidedto allow the user access
to corporate data. -
Hence,the increasinglevels of end userexpertise in the use of computer systems was channelled
into a relatively small numberof basic application systems, and the DP departmentrole moved
from oneoftotal responsibility for the developmentof systemsto one of encouraginguserself
sufficiency within a controllable environment. Backlogs in system implementation timescales
would largely disappear, andin any event they were now onthe shouldersofthe user himself.
The concept was excellent. it was welcomed from all sides of the debate, and quite a few
organisations established Information Centres which even todaystill serve their companieswell.
A truce was established between the users and the DP department.

90

  



 

VECTOR Vol. 1. No. 4

Defects In the original concept
Computing howeveris probably oneof the most rapidly changing environmentsofthe last decade,
and the flawsin the Information Centres soon became apparent.
It has beensaid of the Information Centre that “neverin the field of human endeavour have
so manywaited so expensively,for solittle." This may indeed betrue.It would be naiveto believe
that a major new concept propounded by a hardware manufacturer was doneout of purely
philanthropic motives. The underlying motive was undoubtedly to promote the sale of large
computer systems, and associated software packages that would perhaps encourage rapid
consumption of hardware resources.
Perhapsthesingle most obviousflaw in the original offerings wasthe lack of integration between
the elements that madeupthe Information Centre. Indeed, the most cohesive producton offer
wasprobably the marketing brochureitself!
Users were quickto discoverthe “missing links”of .C. implementation. Thesefell into 3 main
areas:

End userterminal hardware
* Communications
* Implementation software

Hardware:
Professional OP users were quite happyto utilise bulky complex terminals, generally from a
single supplier, and heavily oriented towards use by computerprogrammers. End users however,
were demanding flexibility and portability of user terminals, and wanted the ability to take
advantage ofall mannerof user-friendly and application-specific devices,like flatbed plotters,
viewdata terminals, and communicating word processors and micros. The Information Centre
did little to promote the attachmentof anything other than a small rangeof “‘standard”’ devices.
Communications:
Theearly Information Centre tended to assumethatall users would bein relatively close proximity
tothe central mainframe. But organisations were becoming moreinternationalin their outlook.
Information pertinent to the running of today’s companiesis typically highly geographically
distributed. Communicationsfacilities available to the Information Centre implementors were
woefully inadequate. The network was moreoften a barrier to communication than aninterface
between remotesites.
Implementation software:
Although “‘integration’’ was a watchword, the basic offerings of the Information Centre gave
little hope of achieving this. The applications packages, being a collection from different historic
origins, were implemented in the whole range of computer languages, andto entirely different
standards of design and userinterface. So, while the user might be contentif his requirements
were metentirely by one package, attemptsto interface between them,or extend and customise
them,wereliable to meet with frustration. The implementation backlogs, which had begunto
decreasewith the arrival of the Information Centre, increased again along with the growth of
demandsforthe ability to properly exploit, or extend the range of, the basic facilities.
The “missing links’’ manifested themselves in several problem areas:

UserIsolation:|.C. users werevictimsofthe ultimatein “Personal Computing”, but unable
to communicate with each other, or with each other’s data.
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Lack of Portability: Software applications, often with significant developmenteffort, were
rarely made available to otherparts ofthe organisation, and“reinventing the wheel” became
the rule rather than the exception.
Growth and Migration Problems:Ideas and solutions were typically incapable of growing
beyond quite tight constraints, dictated by the implementation mechanisms.
Integration Difficulties: With few standardsor guidelines,the ‘Do It Yourself” approach
made any attemptsatintegration extremelydifficult.
Insufficient Tools/Data: The Personal Computing philosophy, by encouraging usersto think
small, denied them accessto the main strategic systems which often contained the most
valuable data.

Add to these problemsthearrival of the cheap,but very powerful, micro, with highly “‘userfriendly’’
software packages,andit can be seen that the DP departmentis once again underattack. These
micros can be boughtatprices often well within an individual’s unqualified signing approval,
andyet they often provide powerand sophistication above that achievable on the company’slargest computers.
Towards a betterstrategy
Weare very nearly at a stage whereit will be possible, if we want, to place on every executive's
desk a user workstation which can providevirtually infinite computing power, together with
essentially unlimited memory capacity. But what do we want to do with it? All too often, this
fundamental questionis left unanswered.
For the end user, the costof the hardware technology will no langer be any obstacle to the
accessibility of computer systems. As computerisation spreads within organisations,therewill
be increasing demandsfor provision of new data and information to help the userin making
decisions, End user systemswill spread and overlap with each other.
The microitself is NOT the answerto these new problems and opportunities.In a short time,
the anarchywhichhastypified the growth ofstandalone microcomputersystemswill be replaced
by a needto re-integrate scattered, and often incompatible, systems. Equally, users will come
to realise that their Lotus 1-2-3 or Multiplan systems are not an end in themselves, but should
be only front endsto larger corporate databases and systems, since their inputs and outputs
belongin, andrelateto, otherparts ofthe organisation. The end user doesnotfunction inisolation.
The Global information Centre
The Global information Centre (GIC) takes the basic framework of the Information Centre,
addressesits problems, and adds the missinglinks in the earlier concept. There are several
fundamental components whicharecritical in achieving true acceptability by both end users
and DP managers — though each mayregard therelative priorities as different.
The GIC assumesthatin the typical situation, users may well be scattered around the world;
thatthey will want to use a variety of terminal technology to access corporate systems,including
intelligent terminals and micros; that there will be a requirementat a later stage to integrate
applications systems, software, and data, even thoughthe eventual needs maynot be apparent
at the outset; and that the DP departmentwill wantto offer a growth and developmentstrategy
with new productsattractive to end users, while at the sametime maintaining central coordinated
control over corporate OP development.
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The GIC strategy therefore does notprohibit end user acquisition of micros, thoughit insiststhat they must be capableof interfacing, at hardware and softwarelevels, into the otherelementsof the GIC.Farfrom being seenasa restriction, manyuserswill gain a feeling of comfort fromthe knowledgethat their chosen micro system forms part of the long term Strategyin theirorganisation.
Account should also be taken of Word Processing, automated PABX’s, Local Area Networks,andthefull rangeofoffice automation technology. Theyall can, and should, be integrated intothe GIC strategy. This does not imply a commitmentto a single-vendorpolicy, but simply arequirementthatall selected vendors comply with INTERFACINGstandards. Carefulattentionshould be paid to a vendor's commitment to Open System Interconnection (OSI).
Theprincipal missing links which then, should be added tc theoriginal definition of the InformationCentre are:

Worldwide Communications
Corporate ANDexternal public data
Technology Independence
INTEGRATION
CO-ORDINATION

The best examplesof GlobalInformation Centre implementation are today probably in the service
companies, whosehistorical development has been along Information Centre lines even before
the phrase wascoined,

a
s

Case Study: | P Sharp Associates
| P Sharp hasin effect been running a Global Information Centre for some 15 years. It has
developed almostentirely driven by client demands,serving usersin a variety of organisations
andindustries who lockedoutside their own organisationsfor solutions to their problems.
The key elements of the Sharp GIC are asfollows:
WORLDWIDE COMMUNICATIONS NETWORK:A private packet-switched network, developed
internally in the absenceof suitable available technology.A principal design goa! wasthatit
should beinvisible to the end user,yetflexible in termsof the technology supported. Also interfaced
to public networks,it provides local call access from some 600 cities worldwide.
SINGLE IMPLEMENTATION LANGUAGE:Utilising only SHARP APL,a proprietary enhancement
to APL,all applications are implemented in the same language. Hence maintenance,integration,
and interfacing of packages becomesrelatively straightforward. The APL language (James Martin
hassaidit is the only serious contenderforthetitle of Fifth Generation Language) provides an
extremely powertuluser-friendly environment,with greatattractions for systems programmers
and end usersalike. Applications, simple or complex, can be written quickly and elegantly —
and can be easily modified when required.
INTEGRATEDAPPLICATIONS PACKAGES:Althougha vast suite of packages and building
blocksis available, a kernel of applications are seen as essential for the GIC:

Financial Consolidation
Financial Modelling
Generalised Record Management
Time Series Database Maintenance and Analysis
Business Graphics
Electronic Mail

— and these applicationsall readily interface to each other.
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DATABASES: Whilethebasisof the corporate Information Centreis very much an organisation's
ownprivate data, an increasingly common demandis arising for external data. The | P Sharp
GIC offers some 50 million time series in areaslike Finance, Economics, Energy, Aviation,
Demography, and others. These databasescanall be accessed using the same tools as are
used for private data, and data from several sources,private and public, can be combined.
IBM PC INTEGRATION:Anidentical implementation ofthe Sharp APLenvironmentonthe IBM
PC,togetherwith software to interconnect mainframesto PC’s allows applications and data
to migrate from oneto the other, and also permits interfacing to other PC applications.
SUPPORTand EDUCATION: Undoubtedly, the key to any successful DP strategylies in the
level of support and education available to the end user. The GIC useris encouraged to utilise
the services of some60 local branchoffices around the world, where he can be assured, by
virtue of the GIC structure,that the staff are acquainted with the user's applications (and can
heip him in his native languagel).
The DP department too, requires support, but at a system level. This is provided 24 hours a
daybystaff specialisingin, and using, preciselythe same sottware environmentas onthe client
machine,
A Strategy for the future
Whetherfollowing the | P Sharp philosophy,or that of another vendor,the fundamentalissues
remain the same. End users are increasingly becoming unconcerned with the technical
implementation issues, whilst their demandscontinueto increase. On the one hand,theywill
say they want more “‘simplicity” in systemsthey use,but at the same time they expect much
more sophistication.
The needis therefore very clearly for an implementation infrastructure that meets the needs
of both the DP department and of the end user, even though their goals often conflict.
The Information Centre concept recognised that the end user was becoming more important
in the computing environment. There can be no doubtthatthis trend fs continuing, and s0it
is evidentthat the majorissueofthe next decadewill be that of software development,with the
end user as the main driving force.
The Global Information Centre, and the principles which underlyit, do, it is suggested, offer
a viable strategy for the future.
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STEPS TOWARDSA BETTER BASIC — PART 3
by Anthony Camacho

Thisis the third extract from the seriesin Datalink in which Anthony Camachoattemptsto explainsome APL conceptsin termsfamiliar to BASIC programmers. Here he takes BASIC. string handlingand re-castsit using the APLideas of indexing and charactervectors.
The article is reproduced by kind permission of Datalink magazine.
Whenthereare manyitemsina single variable, there hastobea wayof determining how manyitemsthere are andof picking out oneorseveralof the items for separate processing. In BASIC.only string variables can contain many items, and LEN, MID$, LEFT$ and RIGHT$ are thefunctions used. Theyarefairly clumsy in use as the expression needed to exchangethethirdandfourthletters in a ten letter variable makes clear.T$='‘ABCEDFGHI"
T$ = LEFTS$(T$,2) + MIDS(T$,4, 1) +MIDS(T$,3, 1) + RIGHTS(TS,6)
PRINT T$
ABCEDFGHI
In Sinclair BASIC the expression is more elegant:T$ = T$( TO 2) + T$(4) + T8(3) + TS(5 TO )
Someversions of BASIC allow:MIDS(T$,3,2) = MIDS(T$,4,1) + MID$(T$,3,1)
and the Sinclair versionis:
T$(3 TO 4) = TS(4) + T$(3) — even better.
In APLa variable can hold manyitemsof any one kind: manyintegers, floating point numbersor Boolean values as well as letters; these arrays can have several dimensionsso thattablesandsetsof tables are practical. LEN in BASIC only reports size in one dimension; APL needs‘SHAPE’and usesthe Greekletter‘R’(rho) for the function. ‘SHAPE’reports the shape ofavariable by giving the length of each dimensionin turn, so there are as manyitemsin the resultas there are dimensionsin the variable, For example the shapeof a variable whichhastwotableseach three rowsof four columns would be 2 3 4. The shape of 2 3 4 is 3 becauseit containsthree separate integers, so you canfind the numberof dimensionsofa variable by asking forthe shapeof the shapeofit.
You can changethe shapeofa variable by giving a left argument whichis the required shape(making the function ‘RESHAPE’).If the numberofitems in the reshaped variableis not thesameasinits original shape thenitemsarelost or repeated as necessary. See Fig. 1 for someexamples. APL usestheleft arrow for assignment instead of the equals sign. Notice howconvenientit is that APL displays anyvalue you enter whichis notexplicitly assignedto a variable.
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The commais used to join arrays togetherwhere BASICjoinsstrings with ‘ +’. TheAPL equivalent
of LEFTSis the upwards pointing arrow (called ‘take’) which takes items from theleft (or right
if the argumentis negative), and the downwards pointing arrow (called ‘drop’) similarly drops
items from theleft or right. APL uses square bracketsto contain an index(andif there are several
dimensions, separatesthe indices with semi-colons), so in the last example Fig.1 Al1;2;3] would
be 7. With these and other functions which can operate along the rows or down the columns
of tables, APLoffers very versatile ways of handling variables containing manyvalues. Fig. 2
showsfive APL equivalents of the BASIC above,incidentally showingin thefifth example that
APL can assign valuesto part of a variable.

Fig.2
4e(24A),AL49,AL31,444
Ae("atA),ALY 3], 6tAAtAL1 21,44 3),AL5 6 7 8 9 10]AeAL1 24356789 10}aC3 43-4 3]® THE VALUE OF & APTER ANY OFTHESE IS:

2243567890

There are far more operations that work on numbersthan there are that work onstrings. The
handling of numeric arrays gives great scope. See Fig.3.
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Onefrequentneedis to carry out the same operation repeatedly on all membersof an array.
The function ‘over’ (APL usesthe oblique stroke) inserts the function onthe left between each
item of the variable to the right. See Fig.4.
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CASE STUDY
A PRACTICAL INTRODUCTION TO EXPERT SYSTEMS

By Christopher Harvey
Part 2

Ed:Thefirst part of Christopher’s paper can be found in VECTOR Vol.1 No.3.
PROBLEM AREASHIGHLIGHTED
Knowledge Engineering
Oneofthe most interesting things to arise was the concept of Knowledge Engineering.
Itis fair to say that most experts are reluctant to admit to the amountof knowledgethey have.
A secondparty is generally required to try to extract all the knowledge from the expert. This
secondparty is the Knowledge Engineer.
We foundthis to be a highly rewarding task,althoughit was notparticularly easy. The problem
is that the expert does not know exactly what you are after. Some background knowledgeof
the expert’s domainis undoubtably of great use. Asis the ability to “ferret out” information from
the (willing) expert.
As well as acquiring the knowledge the Engineer must also organise the knowledgeinto a form
that can be usedbythe system. This must alwaysbe in the Engineer's mind ashe‘interrogates’
the expert. The Engineer musttherefore havethe ability to convert the ‘rough’ data he obtains
from the expert to, possibly, rules that the system can understand and use.
Ontheuserside of the system, it is the Knowledge Engineer’s responsibility to see thatthe system
appears ‘comfortable’to the human user andalso to make the system’s inference processes
understandable to him.
Knowledge Acquisition and Refining
An expert generally becomes more of an expert. The system should really be able to do the
same. There must also be a meansof changing and amending the knowledgeheld within the
Knowledge Basesince the knowledgeheld will rarely be perfect; there will be inconsistencies
andit must be possible to correct these.
ideally these functions should be able to be performed bythe user rather than havingto call
on the services of the Knowledge Engineer. We were therefore awarethatthis facility had to
be madeas easy as possible to operate.
However, a new problem arose: the ‘power’ of an Expert System derives from the knowledge
within the Knowledge Base,notfrom howthe inferencing mechanism operatesonthat knowledge.
Thereis a point of view here that says that one does not Jet the ‘naive’ user enter knowledge
into the Knowledge Base. The reason: whenwesaythatthe powerlies with the Knowledge Base,
we meanwithits structure. In the case of a rule-based system,it is the interaction of rules
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whichis important. This implies that the user need have some knowledgeof the structure ofthe Knowledge Baseif he is to be able to alterthe data held there to achieve anything near optimumperformance from the system. This problem can be helped, however, by the inclusion of“knowledge aboutthe knowledge”, or “meta-knowledge”,in the system. This is mentionedelsewhere herein.
Amorefar reaching, and powerful, feature of the Knowledge Refining processisthat ofthe systembeing able to maintain and update its own Knowledge Base automatically, i.e., without theintervention of humansat all. Due to the continual updating of the knowledge held bythe system,the Knowledge Base will become more complex. Various problems, such as duplication andeven conflicts of knowledgewill arise. Therefore,it is necessary that the system is ableto detect,and correct,these problems.It should also beable to updateitself when, during normal operation,it discovers somepieceofinformationthatit decidesit should keep a note of permanently. But,how doesit know whento add somethingtoits knowledge and even then, how doesit formulatethe rule around whichto store the information?
These problemswill become more important as systemsincreasein size. Present systemsareof the order of hundreds of rules but when Knowledge Bases hold 20,000rules.....?
System and implementation Language
Although,perhaps,it was notrelevantto the operation of the system,the languagethatthe systemwaswritten in provided problems which were most unwelcome.
Wecannot understand why languages such as C and Pascal are popularfor writing systems
such as these. Obviously,it can be said that (most) languageshaveparticular areas of application
in which theyare ‘better’ than other languages but what slowed this work up more than was
appreciated wasthat so muchtime was spent worrying about implementation details of the
language;“You can’t do thatin C......"". Languages (andtheir associated environments) exist
which are far superior for a considerable numberof problem areas, especially areas such as
Expert Systems where “brain power"’ ought to be going into design problemsnot language
implementation problems. Examplesof such(fairly) widely available languagesareProlog,Lisp
and APL. System writers who use one (or more) of these rarely move backto a ‘conventiona!’
language with any degree of enthusiasm!
The Operating System used was UNIX, Thereis a considerable amountof excitementpresently
aboutthis system. A very complexfile directory system had to be written for our Expert System.
Comparethis with, say APL’s componentfile system!The point is madethat the Operating System
should do the work not the application system designer.
Anotherarea worthy of mention was the (comparatively) poor run-time debugging available for
the designofthis system.Again, a considerable amountof time was wastedtaking care of details
that could have been handled by good programming aids.
Languagesare now being developed with Knowledge-Based Systemsin mind. Thesewill be
most welcome.
Whilst on the question of language, andfor the record, PATTIE consists of 6000lines of C, that
being 120K bytesof source code which translated into some 20K of 68000 object code.
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Pattern Matching
Oneofthe greatrestrictions of our system wasthatof the pattern matchingof rule clauses. Again,
due to the time constraintinvolved,in the time availableit was only possible to include a simple
matching mechanism.This meansthatthe sytem would notbe able to recognise(for the purposes
of processing) that the following clauses were identical:
i) IF the pipesite is buried

IF the pipesite is buried underground
if) IF the pipe environmentis near to a road

IF the pipe environmentis close to a road
Whenoneconsidersthis problemit is by no means simple. Our system merely comparesthe
text strings “buried” and ‘buried underground” with eachother and then saysthat they are
not the same. As the second example showsit is not just a case of matching parts of strings.
One wayof solving this problem that weare currently workingonis thatofusing “meta-knowledge”.
In the second example,it is the conceptof “beingin the vicinity of” thatis important, not the actual
wording used, A secondary level of“knowledge about knowledge”could be of considerable use here.
Another example of wherethis could be of someuseis, for example,in the case of:

IF the pipesite is buried
IF the pipesite is not buried

At present, the system treats these two clausesasentirely distinctfrom eachother. But,it should
know that one is the ‘opposite’ of the other.
A further example, and anotherconstraint, was the fact that our system has no ‘relational’
comparisonability. E.g. given the clause:

IF the pipe diameteris greater than 1m
the system took “greater than 1m’asa textstring, as in previous examples. Thusif a comparison
was madewith the clause:

IF the pipe diameter is 4m
the required result would notbe obtained becausethe system would see no connection between
the two clauses.This clearly depends on the type of information the sytem is handling butin
our caseit turned outto be a very important point. Not least because the system would ask the
user what appearedto be daft questions, e.g.
Q) Is the pipe diameter greater than 1 m?A) YES
Q) Is the pipe diameterless than 1 m?
A)
Atthis point, the system does not appearto be an‘Intelligent’ Knowledge-Based Systemat all!
Calculations
Whilst on the pointof the system holding numeric information; the system could,at certain stages
of the processing, perform calculations based uponinformation gained upto that stage. The results
of these calculations (on, say, pressures in pipes) could then be used to answerfurther system
queries and/orbe returned to the user. There would appearto be great scopeherefor the system
to ask for certain information and then perform quite complicated mathematical calculations.
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UserFriendliness

The help facility wasvital. It is all too commonfor systemsto refer the user to a manual. Wefound that heavy use was madeofthisfacility.
Also importantis the generalview the userhasof the whole system. Itemsof relevancein thisarea are now mentioned.
It was considered that the system operating in termsof‘I’ and ‘You’ (as mentioned previously)wasaninteresting approach that proved popular.
A strong criticism made wasthat the useris asked lot of questions without actually knowing
why they were asked. Theinclusion of“t'm now going to ask you a few questions about.....”
would be helpful. This mayaid the user to accept what may appearto be ‘odd’ questions. Although
the useralways hadfull use of the Explanation Facility, it was consideredbetterfor the system
to take theinitiative and tell the user something rather than the user having to ask.
Anothercriticism wasthatall results from the system were presented“all in one go” at the end
of the session with the system.This is a debatable point and depends upon the domainin question,
the preferences ofthe user and thestructure of the information returned.
The conceptof‘noise’ words wasaquite successful idea which madethe text output to the user
much morereadable. This point emphasises how importantwefeel the user's view of the system
is.

Miscellaneous Areas
(t was found that the operation of the system wasfairly slow at times due to the vast amount
of rule comparison (and its associated file accessing). Our system had aboutthirty rules; had
it had of the order of hundreds,it would have been unusable. Not until the system is re-written
and furthertests carried outwill we be able to say whetherthis is a major problem. Upto point,
weconsiderthat slow speed of operationis notall that bad. There is something un-nerving about
acomputerthat comes upwith an answertoo quickly. Especially in the case of Expert Systems
itis felt that the system taking a few seconds overa question would instil more credibility in the
belief attached to the answer.
Our system allowed the userto reply DON’T KNOWto a question but then did not actually do
anything with the parts of the processing that were thus avoided, DON’T KNOWhadto be taken
as an answerof NOsinceit would not have been safe to proceed asif the reply had been YES.
In this sense it was merely an additional aid to the user interface. It would be a good idea for
this to affect the processing in someless drastic mannerthanto stopit altogetherin the affected
areas,i.e. to introduce some degreeoffuzziness.
Our initial realisation that the Explanation Facility was important was re-emphasised.It is vital.
Again,the questionof credibility is raised. The system will have none unless the user can see
exactly what the system did in reaching the conclusionsit did. The extra work requiredin this
area was well worth the effort.
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ithas been shownthat the knowledgethat an expert hasis largely heuristic,i.e., good guesses
and goodpractice rather than fact and rigour. This usually finds its way into how the system
processes knowledge andthis leads to the system needing to handle uncertain knowledge or
information with some degree of confidence. We simplified the design of our system by choosing
rules from a domain that did not require this kind of thought. This idea is however an area of
research and debate and almost certainly (sic) needs to be taken into account in most system
implementations.
Dueto the wayour system wasdesignedit was found that the user would have to know a certain
amount about the knowledgethat the system had before he could useit. Careful thought has
to be given to just where the dividingline is between the system being all-knowledgeable (in
its own area) and the user having, to an extent, ‘previous’ knowledge. The domain expertise
in questionwill be a deciding factor. In our case however,it did prove to be a problem.
Our system is specific to the domain of pipes and, indeed, was designed around rules about
pipes. Wedid this to gain experience in building an Expert System. Our next system will be
designedwith the conceptof ‘shell’ in mind. Thatis, asystem not specific to any one particular
domain,This is importantif systems are notto be re-written to some extent before being applied
to a different subject area.
CONCLUSIONS
The aims of the project were more than satisfied. Developing our own system has been an
invaluable experience and has highlighted the problem in manyfascinating areas in which
researchis being pursued,
Wecansee avery exciting futureforIntelligent Knowledge-Based Systemsof one form or another.
The numberof these systems in operation can only multiply many fold over the coming years.
Specifically on our system, we have learntin the best way; encountering problems as we went
along. The final system is by no meansaneffective solution to the original design objectives,
Weview the system asa prototype. It requires redesign, bearing in mind what we have now
learnt, and rewriting. We intend to co this in two languages, Prolog and APL.
In summary, we can sayof specific areas:
Knowledge Engineering — Thisis one ofthe mostinteresting, fascinating and important aspects
of the whole exercise. If this stage is not periomedcorrectly then the system is almost certainly
doomedtofail.
Knowledge Acquisition and Refining — Very importantif the system is not going to remain
‘static’. An Expert System must be able to grow and to learn. For the system to be able to do
this automatically ...
Explanation Facility — Absolutely vital. Withoutthis,it will have no credibility whatsoeverin
the eyes of the user.
Knowledge Representation —There are manywaysof storing knowledge and many associated
inferencing mechanisms. Considerable research is being done in these areas.
Natural LanguageInterface — At one endof the scale is a simple Question/Answersystem,
at the otheris free-format speechinput. This part of the system must not be considered an ancillary
add-on. Whetherthe system will be actually used or not could depend uponthis interface. The
most important part of the system is the user.
Onthe whole, a thoroughly worthwhile experience and one worth recommending.
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers who already know APL,
and will contain items to interest people with differing degrees of fluency in APL.
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THESOLUTION TOYOURAPL QUESTIONS
on IBMPC orMainframe.INNERPRODUCT

For further informatio! ntact JAMES MANNING,Marketing Manager,Inner Product, Eagle Hou
73 ClaphaamCommonnowuthside, London SW49DG,ortelephon201G73.3354, 
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TECHNICALEDITORIAL:
1S APL ALWAYS APPROPRIATE?

by Jonathan Barman and David Ziemann
Whenshould APL be used? Asthis journal is read mainly by those who have been converted
to APL,perhapsthe question should be put anotherway;are there any programmingtasks where
anotherlanguage would be morecosteffective? Those of us who are very committed to APL
shouid stand backevery now and againto take stock of their reasonsfor using APL, and look
to seeif it would be worth investingthe timeto obtain equivalentskills in another language. The
APL community is rightly accused ofreligious fervour in favour of APL, to the exclusionofall
other languages.
APLinterpreters are large, and need a reasonable amount of memory to work satisfactorily.
If there are less than 32K bytes of memory available, then one must consider using another
language. BASIC is small, universally available, and universally hated by APLers, but does the
job whenit has to. FORTHis even smaller, and is pleasant to use when one gets ones head
screwed on the right way!
APLcanbe slow,and if speed is important, then a compiled language or assembler may be
more suitable. Most APLinterpreters allow machine codeto be mixed in with APL, so speeding
up heavily used piecesof codeis reasonably easy. Althoughit is possible to run machine code
programsfrom within VS APLthis technique does not seem to have been widely used, andit
has beenlargelyleft to APL interpreters on micros to providethis facility. APL is not however
relegated to those tasks where speedis not an issue.In factit is sometimes used effectively
in time-urgent environments; Myriade APL for example has mostof its operating system
environmentwritten in APL. How aboutwriting an APLinterpreter in APL? Ridiculous? Not so;
parts of VSAPLand the APL2interpretersare written in APL (you may havenoticed a strange
message appearing when a workspaceloadis interrupted, which is because quadLxis written
in one ofthe secret APL functions). The 10%—90%rule is often said to apply in such cases,
where 10% of the codein an interpreter accountfor 90% of the running time.In this situation,
the essential 10%is written in assembler, while parts of the lesscritical 90% can be implemented
using APLitself.
The ACM Communicationshas a regular feature ‘Programming Pearls’ written by Jon Bentley,
and in the February issue he explores these 10%—90%‘rules’, which apply to manyother areas
beside speed of execution - recommendedreadingif you have accessto a copy.
As well as running machine code, we also want APLto talk to packages and systemswritten
in other languages. Sometimesthe interface can be madedirectly byAPLitself, and othertimes
alow-level interface program written in C or assembler might be used. Two contributed technical
articles in this issue report on the successes using these kinds of technique.
Finally, and perhaps mostimportantly, there is the question of whether an application is, by
its nature, more appropriately programmedin a languageotherthan APL.This isa very difficult
question to answer,as it requires extensive knowledgeofat least two programming languages,
whichis fairly rare skill. With nested arrays, APL is coming of age and appearsdifficult to beat.
The major contendersfor special applications seem to be Prolog andits derivatives, and Nial.
Weare particularly keento receiveletters and articles on APL interfacing and also on the use
of languages and systemsother than APL. Please keep your contributions coming!
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VECTORPublication Standards for APL Code
In order to make the production of VECTOReasier,the fallowing rules should be adopted when
preparing letters, articles and other contributions for publication.
Please do not include APL symbols within the text. If an APL symbol needsto be referred to,
use its name; most APL textbooks havea list of symbols and their standard names.

Wherevariableor function namesarereferred to within thetext theywill be setin ordinary capitals.
This meansthat sentenceshave 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 andfunctionlistingswill be reproduced from the submitted document whenever
possible, and will be pasted onto a separateline betweenthe text. This meansthatthelistings
should beof 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 APL ourselvesifit is not too long,
but we would muchrathernot dothisasit is all too easy to make mistakes, Ideally we need
two documents;the “readable” copy which shows whatthe final appearanceislikely to be,
and the “printer’s"’ copy which we actually send to the printers. The “‘printer’s’”’ copy needs
to have all the APL completely separated from the text. The easiest methodis to leave three
blanklinesin the text where the APLis to appear, and to have a separate sheetcontainingall
the APL; each section also separated by threelines. A simple numbering schemecan then be
used to show wherethe APLblockis to appearin the text. These APL characterswill be photo-
reduced and insertedinto the text body.
Drawings,figures and black and white photographs are welcome,as they help to break up the
text and makearticles more visually interesting. Please prepare eachfigure on a separate sheet
of paper,and give it a numberand caption. The caption will be typeset and will appearat the
top of each figure, which will be presented in a box as near as possible to the referencein the
text. Do not worry about the size of the drawing, as the printers will photo-reduceitto fit the
size of the pageor the spaceavailable. Yourtext shouldreferto the drawingsstrictly by sequential
figure numbers.
Footnotes and references will be grouped togetherat the endofthe article, so please avoid writing
text that requires a footnote to be on a particular page.
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Introduction to ContributedArticles
This issue we are presentingthree contributed articles.tn addition we have a review of QUAPLand also a ‘‘Pot-Pourrl of Improveable Code" from Dick Bowman, employee of the CEGB andthe Association'sActivities Officer. Dick's contribution started asa letter in responseto our pleafor improveable code, but as postscripts were added oneby oneit becameapparentthatit wastoo long for the letters page. Therefore the result of Dick's efforts can be foundin the “SurelyThere Mustbe a Better Way”feature, and we welcomeany responsesorfurther input to thecolumn.
Thecontributed articles follow the theme of‘Is APL Always Appropriate?”’. In “(Moving Datafrom 1-2-3 to APL” Michael Carmichaelof OccidentalInternational Oil lnc. recognises that manypeople use Lotus 1-2-3 to easethestrain ofdeveloping data entry front-endsin APL. He describesfour techniques that he has used to import 1-2-3 worksheetsinto APL.
A different approach is taken by Romilly Cocking, a Director of Cocking and Drury Ltd., who
uses a Symphonyutility in conjunction with a program written in the C language to import
Symphony worksheets into APLvia DIFfiles. His article is entitled “A DIF File Interface”.
Finally, “When Dominois not Sufficient” explains howAPL code can be usedto avoid theintrinsic
problems causedbythe application of the matrix inverse function to singular and near-singular
matrices in MIPS APL. This is presented by A Sykes and J Ansell of the Department of
ManagementScience and Statistics, University College of Swansea.

Technical Correspondence
From Peter Donnelly 43 February 1985
Sir: With reference to Mr Horten’sletterin the Octoberissue of VECTOR,pleasenotethat Dyalog
APLprovides a system variable to contro! the result of division by zero.

Oprv+o A the default
240

DOMAIN ERROR
240A
OD1Iver
240

Yours sincerely,
Peter Donnelly
Dyadic Systems Limited,
30 Camp Road,
Farnborough,
Hampshire GU14 6EW
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From: Dan Wimbock MBAA 12 February 1985
Objets Trouvés on the Circle Line
I found the attached document underneath a discarded copy of the Financial Times on a
westboundCircle Line train at Baker Streetafter the What's New for 1985 show;it appears to
contain details of a few new features of a hitherto-unknown APL implementation.
Perhapsthe author would recognise the documentif you were ableto find some roomto publish
these proposed language extensions, indeed perhapsit would beofinterest to many members
of the Association.
Might we even hope for some commentfrom members of the APL Standards group?
Best Wishes,
Dan Wimbock.
Ed: The document Dan Wimbockrefersto is reproduced belowin the hopethatit willbe identified
by the author. Unfortunately Dandidnotprovide us with his address-but doesn't thatname seem
somehowfamiliar?

Proposed New APLFeatures

quadDX- The Dormant Expression
Weareall familiar with quadLX,whichis activated whenever a workspaceis loaded,andits
value for conditioning the environment. Of equal importancein many applicationsis the need
to decondition the environment. Take as an example a graphics application, where we might
have a personal needto produce text upside downin large pink letters.If we leave the terminal
in this state the next user may not get overly enthusiastic about us (a subtler ruse to ensure
personal monopoly of the graphics terminalisto defineall colours asinvisible - this unfortunately
leadsto large bills from the engineer’s calls),
While it’s easy enoughto write functions to perform this deconditioningit’s not so simple to
rememberto use them {if the timesharing servicejustfalls over you don’t get the chance anyway).
Which is where quadDX comesin;in the same way as execute quadLX is thefirst thing to happen
when a workspaceis loaded, so execute quadDXwill be the last task carried out when you signal
disinterest in your current workspace(8.9. by )OFF or loading a new workspace).

quadZILCH - Prototypical assignment
Easy enough to wipeout a variable with quadEX,orto assignit a completely new value; but
rather tedious to keep its namein use, retain its type and give it an innocuousvalue.
In the new regime quadZILCH namelistis goingto takeall variables namedin the namelist (same
construction as quadNC), and set them to haveprototypical values. Thatis, rank unchanged
but all elements of shapesetto zero and thevariablesflagged as containing characters or numbers
in their last incarnation.
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)RECOVER- Workspace undropping
. TheDROPsystem commandis commendablein its ability to make morelibrary space availablebut suffers from a degreeoffinality; how manytimes haveyourealised that there was somethingusefulin a workspace you no longer have? And howoften did yourealise this two secondsafteryou droppedit?
)RECOVERsavesall the heartache by restoring dropped workspacesto your library.

quadREVERT- Inverse Assignment
Howuseful a facility, to be able to gracefully unravelthe results ofilladvised assignment. Examinethe following sequenceof events:

WALLY+2 3p'tet
WALLY+99
WALLY+'A CHAR VECTOR"
WALLY+3 4ptat
WALLY#9

DOMAIN ERROR
WALLY#9A
WALLY DREVERT 2
WALLY#9

iL
Theleft argument namesa variable, while the right argumentspecifies how manyassignmentsto ignore (naturally quadREVERTis origin-sensitive).

)WSENSand )WSVARS- Contents of other workspaces .
A frequent occurrenceduring the development processis the need for a specific function orvariable; you have a vague idea whereit might be but not an exact one. The tedious solutionin oldAPLis to save the workspace you have and successivelyloadlikely candidates. Not onlyis this tedious,butif shared variables arein use it may not even be possible. Two mechanismsfor avoiding this problem are proposed:
a) An extension to the present )FNS and )VARS whereby a workspace name may bespecified:

6.9. }WSFNS 12345 WALLY
will display the namesofall functions in workspace 12345 WALLY

b) Amoreactive searching methodin which the variableitself is specified to the system:e.g JWSFNS RTJUST
displays the namesof all workspaces on the system whichcontain a function calledRTJUST

Thelatter may be preferable from the viewpoint of the seeking user but might needfurtherconsideration from a security aspect.
Ed: Undoubtedly the above proposals are fong overdue for standardisation, save forquadZILCHperhaps, which can be codedvia the user-defined function given here:
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V ZILCH W;1;3C1} A COLLAPSE EACH VARIABLE NAMED IN <W> TO ITS PROTOTYPICAL VALUEC2] J+ I+1) tpw+MIM,? *W£3) LP:+(1>3)/0C4] sWEIs],%+(OLp’.WLIs).aWlIs][CS] I*t+lC6] +LPv
where the function MIMconverts a blank-delimited vectorinto the corresponding matrix. The variable
namesusedabove shouldofcourse be changedtoreduce the chance ofname clash with those
in the function argument.
Further to Dan’s proposals, we would additionally like to offer the following suggestions:

Interpreter version control

A surprising ommission from the above (as yet unclaimed) documentis the extremely usefulsystem
variable quadVER which retumsthe version numberofthe interpreterbeing used. Naturally it allows
the user to determine at run time whetherthe interpreter level is recent enough to support some
desired APL teature. Sometimesit is also helpful to be able to rely on a feature belonging only
to a previous release ofthe interpreter, such as some error behaviour or a particular quirk.
Assignmentof the required version number to quadVER achievesthis result. Application developers
will now be able to protect themselves trom the untoward effects of interpreter improvements,
andcan guarantee thattheir code will run even after such modifications. The careful localisation
of quadVER canallowthis effect to be isolated to certain sensitive areas of the system.
This powerful tool is open to abuse however, and great care must be taken to avoid version
Specifications thatrefer to interpreterlevels thatwere written priorto the implementation ofquadVER.
if this should be done, the user will never be able to return to the currentrelease.
Anotheruse ofthis extremelyflexible toolis ofcourse in writingAPL codethat employs interpreter
features thathave notyetbeen developed,Thisis achievedbymerelyassigning the version number
of the required release. The interpretation of vector assignments to quadVERis currently a topic
of hot debatein certain parts of the APL community.

Completeness of quadNL.
Asyou probablyalready know, APL’s system function quadNCreturns the nameclass of each
of the names specified in its argument accordingto the following table:

3- Function
2- Variable
1- Label
0 - Identifier available for use
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Similarly, the system function quadNL doesthereversetrick, returning all the namesofspecifiedclass numbers. For example executing quadNL 3 will return a matrix ofailthe defined functionnames in the active workspace.
Now, regardingAPL’s usual consistencyandcompleteness conceming suchaffairs, itis a matterofno small surprise to discoverthat this feature is in fact incomplete. QuadNL always yields thecorrect result when applied to any ofthe integers 3,2 or 1, but does not work for Of Clearly thisis an oversight madein the early days of APL\360 design which needsto be rectified as soonas possible, The result from quadNL 0 should of course be a tableofall the valid APL identifiersthat are currently available for use in the active workspace.
Apparently there seemsto be resistance from someofthe hardwaremanufacturersto fix this (whatcan only be described as a bug), although IBM have recently expressedinterestin including thefeature in APL2.
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SURELY THERE MUST BE A BETTER WAY
A Pot-Pourrl of Improveable Code

by Dick Bowman
How To Survive In NOTXXAPL
People jump to conclusions about what XXAPLreally is; there’s no significance whatever to
the two X’s savethatit makes for a convenient cadence when you sayit. We can regardit as
a generic term for any APL which doesn’t havethe bits you want and may well manifestitself
as XXXAPL, XXXXXAPL or even XxxxxxxxAPLfor the historically minded.
Having beenusingoneparticular XXAPLforsome yearsI’ve noticed myself spending a certain
amountof effort emulating features in other APLs:ironic now to find myself in possession of
an ‘other-brand’interpreter and a need to emulate things I’d been taking for granted.
Aspecific instance is the quadEAsystemfunction,a sort of dyadic execute (whyit wasn't called
that I'd be pleased to find out) which for the benefit of the unendowed has the syntax:
<L quadEA R> which is translated as:

execute R,butifit fails
execute L, andif this fails as well thanks for spending the CPU cycles

Notal! APLs have this feature, and faced with an application usingit you need to emulateit.
So here| presenta first (low-tech) approach using the APL*PLUS/PCerror handlingfacilities.

VoL AEA R;OELX
C1] DELX+'+LEFT' © 2k © +0£2] LEFT:QELX*'+RIGHT' © 21 0 +0C3] RIGHT :QERROR( (ODM 1OTCNL)-010)+0DM

Which seemsto work reasonably well; the only case to consistently foul it up is having a branch
as oneofyour arguments(! preferto avoid this situation). It also gave me a painlessinsightinto
usingthis style of error-handling. An analagous example in SharpAPLis contained on page 143
of the Proceedingsof the 1980 Sharp APL Users meeting.
lleaveit as an easy exercise for non-Committes membersto emulate error-trapping via quadEA.
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Am In Belgium?
Oneof the indicators of whetheryou're lookingat useable graphics hardwareis support of polygon
filling; what you wantto be able to dois to issue a commandto draw a shape and haveit filled
with colour without doing too many mental gymnastics yourself (afterall, these boxes cost money).
Generalising, you can divide the hardwareinto three categories:
a) the appropriate commandisintrinsic (this coversthe case ofa certain well-knownspecialist)
b) the appropriate commandis intrinsic and doesn’t work(I draw veil over who this might be)
c) there's a commandto draw the outline and anotherwhich lets you start filling from a

specified seed point (a well-known vendorof APLinterpreters offers this one)
If your equipment camefromthefirst category you're homeand dry, exceptthat } wagerit probably
hasn't got an APL keyboard.If from the second you haveaninteresting problem on your hands.
Forthethird category | offer some assistance.
As one coming very much from the schoot of why workit out for yourself when somebodyelse
already did the hard work | acknowledgequite freely thatthis is a lift from the pages of APL
Quote Quad.All I’ve doneis to cut outthebits | really don’t need and correct the typos (as an
aside, Quote Quadtyposare an excellent way of learning APL).
The sourcefrom whichailflows is the March 1984 issue in which Bastian and Cervini presented
asetof functionsfor hatching polygons; once yougetit working you can drawlines across irregular
shapes whicharevisible inside and invisible outside. With the problem of a polygon in one hand
and a needto find an internal seed pointin the other we can now reduceit to finding the mid-
pointof any oneofthe visible line segments which Bastian/Cerviniwill so prolifically provide.
Even the committee can workthis one out, especially when they realise that only a single line
is needed.
Forclarification, | am perverse enough to havepersisted in using a polygon definition which
is the transposeof everyoneelse's(first row is move(0) or draw (1), secondis x-coordinates,
third is y-coordinates); these functionsare restricted to the simple case of a single closed polygon
with noinvisibility in its border,

VY H*SEED POLY;DIo0
(1) Oro+1{2]  u+(RAYQPOLY)[1 2 3 2 3]C3] We(L 4H) +0.5x(T4H)-LéR

V H+RAY PLA;B;J[1] B+PLE33]C2] BeCL/BD+((T/B)-L/B) 42[3] HB HACHEL PLE; 2 3]

Vo H+D HACHEL PiI;J:KiFC1] FeP[;2)-D[2] F+F,[1.5]16FC3] Jevéte0>x/[2}F41 E78 x02F[4] Fe(P,[1.5]leP),J/F[5] X+I¢FC6] KC323]+-/C29KC7] KeKE slg 1 23-K0¢25 1 2]0KCs1s5 3 334KC32; 3 3)
{8} H+(C(1tpk),1)90 1),.X04K051]3]
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| repeat my obligation to Messrs Bastian and Cervini for doing the hard work; I claim only to
have simplified their code to achieve a specific objective. The result returned from <SEED>
is a two-elementvector of x and y coordinate for a seed point; it has been working in practice
for a little while but | would be grateful to anyone providing perverse cases. An example:

U+3 9p0.(8p1).10 60 60 50 50 20 20 20 10 10 10 60 60 20 20 60 60 10
SEED U

15 35

Postscript 1 — Yankee Imperialism
Perverse cases do indeed exist which can result ina seed point whichis consideredto be outside
the polygonbythe graphics hardware; such casebeing those wherethe calculated point is very
near or even on the borderof the polygon. What seems to happenis that the discrete nature
of the hardwaretakesover;finds the point to be on the border and arbitrarily decidesthat inside
is outside.
Postscript 2 — Its nicer in Wyoming
Somepolygonsare simplerthan others; how muchof your timeis taken upin drawingtriangles,
rectangles, minor segmentsofcircles, and other convex objects? Thenice thing about these
objects being that they have a centre of gravity whichisstrictly within their boundary. The modified
function below determines whetherornotthe polygonis convex(triangles alwaysare,for others
we take a tourof the boundary noting whetherthefirst turningis to left or right - so long as we
keep turning the same way we're going roundthe outside of a convex polygon).If it’s convex
then we can get awaywith using the centre of gravity as thefill seed.

VY H+SEED POLYC2] ato+1C2] +(4271+pPoLy)+n1[3] +{CONVEX POLY)+LIC4] H+(RAY&POLY)£1 2 ; 2 3}
[5] H+(L4H)+ 0.5 0.5 x(f¢H)-LAR[6] +0C7] Lisne(+/ 1 71 #POLY)#71471+pPOLyy

¥ Z*CONVEX POLY3M;TH3S;XYC1] xX¥+*_0 “1 $-POLY[2 3 ;]-1¢POLY[2 3 3]C2) THeLoxy(2;]#(+/x¥#2)40.5C3] s+xyf1;1<0C4] Me ((~S)\(~S)/TH)+8\5/(01)-TRC5] MeC714+(M=L/M) 110MCo] 2+(1sm)a.27 14Hv
Timed using APL*PLUS/PC 3.0 on a PC with Hercules graphics board the saving is around40% if you’re drawing convex shapes(seefigure 1); purists mayrightfully point outthatit’s onlynecessary to calculate a seed using three verticesofthe origina! polygon but my excuseis thatusing all points might lessen the chancesofgetting too nearto the border.
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Postscript 3 — | guessit all depends on what you know
Thosein possession of an APL which supports user-defined ambivalent functions might consider
a modification allowing the input of a seed pointif the application already knowswhatitis. Thus

SEED*(SEED} SOLIDPOLY POLY
Sothatif you know what the seed oughtto be you can bypassall of the difficult sums, thereby
making things even more economicfor circles and so forth.
FORTRAN- A Popular Language
Someof you may have heard of Fortran; it has been around a while and amongstits otherattributes
it demonstrates that APL users aren't the only people whohave the arrogance to expect their
users to absorb the conventions of the programmer.
In this case the offenderis a construct resembling

2,3,4 *5,6,7 «8
which meansonerepetition of each of the numbers2 and 3, followed by four number5s, a six
and seven 8s. Users of manyversions of XXAPLwill immediately recognise a mutated form
oftheir ownreplicate function; if you haven't followed my gripping prose, the aboveis Fortran for

11417123568
Notonly can Fortran programmersunderstandthis,they also expect their users to incorporate
it into input data; whichis just great whenit gets read by Fortran programs.If you have to read
this gibberish into an APL function you might like to consider <DECODE> below:
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v
f1)(2)[3][4](5)telC7}[8]

v

Z+DECODE RiL3MiN;SL*', ' SHAPE RL+(0 2 +pL)eL
L+(pL)t(2xv/Let*? oC ((ltph).2)ptl¥') aL
S#,A\LEtat
Mezs\S/,LS+,GA\OLzistN+2s\s/sL
Ze (Me .21F/K)/,8C(1/M) ph pN

It’s not very elegant, but it worked for long enoughto convince my userthat he didn’t like the
Fortran program.Incidentally <SHAPE>is just a vector-to-matrix converter, the one below is
filched from [BM’s APL Handbookof Techniques.

v
(1)(2)
[3]

v

AA+AB SHAPE AC; AD
AA+((CH\WACEI IST AAC EAB) / 1pAC+AC 1443AD+[/AA+A-DI0,14°140AAA+(~O2AA)F 0 2 4 ((pAA) o1+AD) pC. (AA®.2(-010)414D),1) VAC

The variable names within <SHAPE>aretheresult of an encounterwith a namelesslocal variable
renamer at an earlier stage in mylife when | needed to rationalise local namesto a user- !inaccessible form.
Andfor the benefit of anyone whostill hasn't worked out how Fortran came to be so popular
with programmersandusersalike:

Yes, | thought * was Fortran for multiply as well.

DECODE '2,3,4*5,6.7*8!
235555688888 888
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PRIZE COMPETITION: RESHAPING ROWSOF A MATRIX
by Jonathan Barman

This problem arose from a user requirementthatinitially seemed irksome, but turned outto have
aneasily stated solution. It involved the creation of a setof tree structured codesfroma list of
basic codes. The solution came downto taking a matrix of cadesofvarying lengths and reshaping
eachtofill a specified width. The function <ROWRESHAPE>doesthetrick; notice thattrailing
blanks are not reshaped.
\f the variable <A> contains the codes to be reshaped,then:

ACODESTO BERESHAPEDON EACH LINEpA
412 20 ROWRESHAPE ACODESCODESCODESCODESTO BETO BETO BETO BERESHAPEDRESHAPEDRESHOR EACH LINEON EACH

The problem is to write the function <ROWRESHAPE>.As usual the program must conform
to the draft iSO APL standard (assume VS APL).A first prize of £30 and two others of £10 each
will be awarded to the winners. The closing date for entries is 31st July 1985.

Prize Competition Result: Numeric Matrix Validation
by David Ziemann

When| discovered that we hadn't received a single entry for this prize competition my immediate
reaction wasintense disappointment- especially considering the importance and relevanceof
the subject. However, this emotion was soon convertedto relief when | imagined oneofthe possible
alternative outcomes- that of receiving ONE very bad entry!
Anyway, having learned my lesson,| shall endeavourto ensure that future competitions don’t
actually involve too much hard programming.
One possible solution to the problem is now described.
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¥ ReA VALIDNUMSMAT WiViL;WISBsE;MsViC;D;E1;010C1] a VALIDATE EACH ROW OF CHARACTER MATRIX <W> AS ONE VALID NUMBER£2] a [<A> IS SCALAR VALIDATION TYPE: 1/2/3/4=BOOL/INTEGER/REAL/E FMTC3] oa <R>0gL]=VALID/INVALID(0/1) <R>(;2]sTHE NUMBER IF VALIDC4] A BLANK ROWS OF <M> ARE VALID ONLY IF A<O, WHEN 0 IS RETURNED[5] # TOO LARGE E FORMAT NUMBERS ARE INVALID AND RETURN A 1 IN <R>Oj2]
A[6] pRe+(1t+pW1),2£7} Oro+l[8] ve,wl+(72+ 1 1 pW) pwC9} vi(v="-")/tpvier™?C10] Le+/a\o!t 'sWl+(pw1)pyCli] wi+(-L)owl

[12] +Caebsb.c.0)L] 2 3 4 11d}C13] a BOOLEAN[14] a:R+2 VALIDNUMSMAT WlC15] ReOvRxB,[1.5}B+R{32]e 0 1[16] +wC17] a INTEGER OR REALC18] bem OLLUZLALLN1239'C% 0123456789" .%1" *W1]£19] vetestO ',€Cvet23")vve71y! tv) /ve,? TOMC20] R+Ve(6x2=]A)+ 13 31 131 213 232 2131 1 21C21] Ree. CL.SIR\1LI2°0'4,% "RAW[22] +w[23] a — FORMATC24] crB++/V\WIS'E!C25] M#(-E)O(1 2 xpwi}+wi[26] C+#3 VALIDNUMSMAT(pW1)+™£27] D+"2 VALIDNUMSMAT(O 1 -pW1)+M£28) B1+(a/0*C(3,21.E)/tpE£29] v+pLE1;2J+10e/CLEI;2)£30) Bev<loel/i0C31) CLEI32]+(~B)+(xCCEI32])xDLEI31]*B\10*B/¥[32] Rr«(cfzlJap[s1]).cl;.23C33] RCE; ]+RCEI;1 JAB
[34] weREsl]+RCs1]vCA<O)AL="1tpwlv

eTEST
149 TEST
3

"Tad
3..12.2 3.41E371.71E27
132.7E7113E1.66E789
1.238-307
1,23E7308
1E2E3
3-E2
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TEST,¥4 VALIDNUMSMAT TEST
33 1

“7al 1 "7.13.1 0 02.2 3.4 0 0_1g3 1 1000
1.71827 1 “L.7LE27

131.7E71 i 13.1713E1.6 0 0
6E789 Qo 11 o1,23B-307 1 1.237307
1.237308 1 0
1E2E3 oO 0
3.52 1 300

The function <VALIDNUMSMAT>above expects as a right argument a character matrix where
eachrowis to be validated as a single number. The scalarleft argumentindicates the type of
validation required; boolean, whole number, decimal numberor & format(scientific notation),
each successivevalidation type being a ‘superset’ of the last. The result is a two column matrix
wherethefirst columnis a 1 for a valid single numberin the corresponding row of the argument,
or a0 otherwise. The second columnis the actual number,if valid. Blank rowsof the argument
are considered invalid unless the left argumentis negative, in which case is returned.
Thefirst few lines prepare the argument by ensuringit's a matrix, mapping any minus signs
into high-minus symbols and right-justifyingit. Line 12 is a branch according to the required
validation type. Lines 18-21 are an expressionof that by now well knowntechniquefor numeric
validation, as demonstrated in VECTORVol.1 No.1 page 133. The parenthesised part ofline
20 determines whetherto validate for decimal numbers as well as whole numbers.
The booleanvalidation segmentin lines 14-15 first validate the argumentasa setofintegers
(type 2) and then checkthat the results are 0 or 1 only. Note thatin this case the explicit result
is forced to be booleanonline 15.
Asimilar approachis used in lines 24-33 for E formatinput, but with the text to left of each ‘E’
being validated independently from thatto the right. Line 24 determines which rowsare potential
E format numbers. Lines 25-27 validate theleft portion (mantissa) as a decimal number, and
the part to the right of the ‘E’ as a whole number(exponent).
The next fourlines create the actual numberfrom the two validated portions. Because an entered
number may betoo large for the machine (e.g. 1E791) the result cannot be formed directly. Instead
the logarithm of the numberis comparedwith the logarithm of the largest machine numberto
determine validity, on line 30. Line 31 then forms the actual results without fear of a DOMAIN
(or LIMIT) ERROR. For numbers whicharetoo large,line 31 causes a 1 to be returned in the
second columnofthe result, so that the application cantell whythe E format number was bounced.
Taking logs may be slow, and so the technique is used only for those rows that have ‘E's in
them. The advantageof this methodis thatit will work regardlessofthe size of the implemeted
numberlimit.
Thelastline permits blank rows to be accepted with a result of 0 provided thatthe left function
argumentis negative.
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Competition Rules
Entries mustbein legible English or APLas appropriate and should preferably be machine
produced.
Entrants must declare the type of computer and the version and release level of the
APLinterpreter on which their functions were written.
The date and yourfull name and address should appear on each sheetof yourentry.
Entries should be physically separate from othercontributions suchasletters, and should
be clearly marked ‘Competition Entry’.
All submissions should be sent to the editor.
Those on the committee,activities group or journal group ofthe British APL Association
are ineligible.
DOSformat diskettes containing APL*PLUS, IBM or Sharp APL workspaces are
acceptable. Diskettes will be returned.
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KEYWORD QL/APL- AN (OCCASIONALLY) TECHNICAL REVIEW
by David Ziemann

Well, it’s here at last-a fully featured APLinterpreter that runs on a homemicro.It was not long
after the first rumours that MicroAPL were planning an APL implementation for the Sinclair QL
that[ finally stopped procrastinating about buying a home computer. So with a telephonein
one hand anda plastic card in the other | ordered my QL and expectantly awaitedits arrival.
Severalyearslater (or so it seemed)it surfaced.| looked at the four Psion packages that come
with the machine (Easelis good) and- dare | admitit-toyed gingerly with the Superbasic language
{an excellent Basic, but appears to be slowish). Then| putit away. A while later QL/APLarrived,
and the machine seemed strangely more attractive. QL/APLvied with thelikes of Dallas and
Doctor Whoforthe use ofthe television, and often won. Thisis the story of myinitial excursion
into QL/APL.
What you get
The QL/APL packagethat| received comprised a QL/APL manual, a handy reference‘‘card’’,
a ROM with carrier and a microdrive cartridge that contained the APL interpreter and a
demonstration workspace.In fact about 30Kof the interpreter resides on the ROM,which must
be plugged into the ROMslot at the backof the QLif you want to use APL. Presumablythis
frees up some space on the supplied cartridge as well as providing a good degree of copy
protection. Having previously had a few nasty experiences with microdrive cartridges (poor
maligned beasts) | swiftly took a copy of the master to use as the working copy.
The manual seems comprehensive andintroduces QL/APLto three typesofuser: the user with
no computerskills, the user with experience of a computerlanguageandthetraditional APL
programmer.
Starting off
Thefirst thing the QL does when you powerit on or press RESETis to ask youif you’re using
aTVor monitor. QL/APL makesits presencefelt evenatthis early stage by additionally displaying
the following reassuring message:
QUAPL, Keyword Version 1.03
This tells you that the APL ROMisin place andall is well.
Initial problems
Because| wasusing an (old andfailing) colour TV,| need to press function key F2 (there are
5 function keysin ail). This tells the QL that a TV is being used, and then searchesfora boot
file on the cartridge in microdrive 1 (the left one of the two). With the QL/APLcartridgein place
this causes APLto be loaded, and a large red banneris displayed to confirm this. Thetotal oad
time comesoutto avariable 15-20 seconds (not bad comparedwith a PC), and after this period
| was greeted with:
QL/APL
Copyright (c) 1984 MicroAPL Ltd.
Keyword Version 1.03 Ws size =28K
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LtIMLEICIRIO|[_JAYPI LL |LLL
where APL

meansbusiness
You know what’s good about micros. Fast response; no monthlybills;

software designedfor users, not programmers; access whenever
you like. In a word, independence.

You know what’s bad about some micros. No networking;
no accessto your mainframedata; fewer features than you’re used to;

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 companywith the commercial andtechnical muscle to support everythingit sells?

 

 

 

 

 

S
s

MicroAPLLimited
Unit 1F, Nine Elms Industrial Estate
87 Kirtling Street, London SW8 5BP

Telephone: 01-622 0395 Telex: 896885 IOTA
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followed by the message
LEAR WS
Experience with other APL systems suggestedthat| had probably not been dumped into some
Shakespearianapplication, but ratherthat | was justlosing thefirst character of the machine’s
responses. Experimentation showedthis to be the case,andit wasclearthat the TV was giving
thefirst column the chop. Although QL/APLwascertainly notto blamefor this behaviour,| decided
to see if QL/APL could be used to provide a solution. it was apparentfrom the thin white border
aroundthreesides of the TV image that QL/APLhaddefineditself a windowto workwithin, and
thatif the size of the window could be reduced a solution might be found. APL.68000, on which
the QLinterpreter is based, uses a console controt system function to handle console operations,
andit seemedlikely therefore that QL/APL should do things similarly. After finding quadCCin
the manual (or hashCCasit should probably now be pronounced) a solution was obvious. The
statement

4+hCC -8 152
did the trick. The first element indicates the type of operation to be performed; -8 means “set
borderwidth and colour’. (In this case, the minus sign is a high-minus and so the numberis
negative 8. More aboutminus-sign handlinglater). The other two elements here specify a border
thicknessof 15 with a bordercolourof 2. The effect was to thicken the screen window border
sufficiently to bring its subsequentcontents clearly into view.
QL/APLdisplays whatyou type in red andallits responsesin green - very useful unless your
TV is shot. It was simple enoughto set the output colourto blue so that it could be seen more
clearly, by typing

4ECC -2 5
QUAPLhadpasseditsfirst test (with flying colours). The ease with whichthe twoproblems were
fixed was impressive, and result from a good integration of the QDOSoperating system’s calls
with APL.By the way,if you can afford a monitor then problemswith recalcitrant TVs are avoided
and you'll get a readable 80 columnsrather than 40. (You can use a TV in 80 column mode,
butits harder to read the screen). The picture quality is of course muchbetter, and you can
also exploit the QL's high resolution graphics mode.
QL/APLfeatures
QL/APL supports all the functions, operators, system variables, system functions, system
commands and function editing mechanisms required by the draft ISO APL standard i.e. the
ones you'd expect to see in VS APL.in additionit also supports the following features:
— an APLstatement separator (&)
— ambivalent user-defined function calling
— asimple single-user component-filing system
—  avariable and function overlay facility
—  anerror-trapping facility
— “if” and picture format as primitive functions
— silent versions of )COPY, )DROP, )PCOPY, )SAVE and )WSID
— application of the execute function to system commands
— a shared-variable processor (although no auxiliary processors are supplied).
— many extra system variables and functions, including:
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4EA the alphabet from A-Z
* +BOX vector-matrix interconversion
4FCC console control
4+CONF APL configuration function4eD the digits 0-94fDBR delimited blank removal
4rDR data representation report and conversion4FERS, +4ERM,
4bERX and 44L.ER error handling4BHC hard copy function4M English month names
atMOUNT assign devicesto logical units
+FSI SI stack as a character vector4bSS string search and replacement
SETT terminal type
sew English weekday names

QU/APL does not currently support the following facilities:
— the quadFMTformatting system function
— full-screen object editor
— a Superbasic commandinterface
— groups ( as in )GROUPetc.)
— an alternate alphabet

Thefiling system
The whole of the componentfiling system is controlled via three primitive functions: fput, fget
and fdrop.As far as APL is concerned files have numbers, not names. To write an array X to
component3 offile 27 you would use

X fput 27 3
Component numbers can be sparse andif the file doesn’t exist when you do anfput, thenit’s
created. Retrieve the data by coding

X is fget 273
and drop the componentby

fdrop 27 3
1

Whenthe last componentof thefile is dropped,the file no longer exists. You can discover the
numbersof the extant components ona file by ente:ing

§ fget 27
12456711
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and obtain a vectoroffile numbers by
5 fget 0

2799
A logical unit number mayalso be specified with each of thesethreeprimitives, in order to gain
access to the second microdrive or other storage media such asfloppy or hard disks.
Soundandvision
AIlQU/APL’s control over the consoleis achievedvia the 4+4CC system function, which provides
about seventy distinct operations. These can be broadly groupedinto:
— arbitrary /O
— terminalcontrol; cursorpositioning, character translation, character attributes.
— channel] management; open,attach and close channels.
— sound control
— graphics (the largest group)

In many casesthe intrinsic power of the QL is made available to APL by direct QDOScalls
trom#tCC.For example,the QL’s graphicsfacilities can be invokedby use of6CC.Points,lines
aresand ellipses (generalised circles!) can all be directly plotted in both relative and absolute
coordinate systems. Flood modecan be turned on to cause subsequently drawn graphicobjects
to be automatically filled with the desired colourandfilled rectangles may also be drawn.In
high resolution mode 8 distinct solid colours are available, with blended colours,or stipples as
they are called, making the total up to 255. As an example, an ellipse can be drawn by

4ECC -204 50 60 1500 15 100
The -204tells $CC thatanellipse is to be drawn usingthe absolute graphics coordinate system.
The x and y coordinates are 50 and 60,with the eccentricity of the ellipse 1500in this case.
(An eccentricity of 1000 will produce a circle). The radius is 15 graphics scale units and the rotation
of theellipse is 100 milliradians.
The syntax chosen for CC does not allow for a matrix to be passed in, and so a whole set of
ellipses (say) cannot be drawnat oncein this way. Howeverthe right argumentis allowed to
be a vector of CC calls catenated together:

4FCC -2 3 -24 70 80 -222 90 100
Here the -2 sets the outputcolourto 3, the -24 sets the graphics cursorto graphics coordinates
70 80 and the -222 drawsa line from the graphics cursor to the absolute point at 90 100.
Unfortunately the right argument to 4¢CCis restricted to 50 elements, and therefore no more
than ellipses, for instance, can be drawnat once.It is fairly easy however, to write a cover
function to 4+4CCthat supplies its own argument to 4ECC in no more than 50 element chunks.
A relaxationof this restriction would apparently result in a smaller clear workspace size, and
at 28K for a standard QLthis is probably not a good idea. For users with a memory expansion
board however,the ability to specify their own 4¢CCsizelimit at APL load time might be a bonus.
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Keywords and symbols
It there are any controversial aspects of QL/APL, then the choiceof keywords and the dual use
of the minussign mustbe the two mainones. The reasons behind these decisions are documented
in David Eastwood’s paper“QL/APL - A new approchto popularizing APL” which appearslater
in the technical section of this issue of VECTOR. Because QL/APLaimsto convert Basic users
rather than those who already know APL,the choice for a particular keyword is not based on
the APL namefor the corresponding symbol. Thusthe keyword “‘size”’ is used rather than '‘rho”’,
which would havelittle meaning to a nan-APLer. Additionally, no namedistinction is made between
a keyword that represents a monadic or a dyadicfunction call. So “size” is used both to discover
the shapeofan array as well as to reshapeanarray.Thisis entirely consistent with user-defined
functions, where the function nameis the same whetherwe invoke the function monadically
or dyadically. This schemeleadsto only 47 reserved names,but can be confusing.It is difficult
for example, to explain to a non-APL user whyit is necessary to type

V is rotate W
when weactually want to reverse the order of elementsin W. (Actually this is also a mistake
made in speech by even the most experience APLers- it is a subject which can lead to much
philosophical speculation about whether symbolsorfunctions are being named). Anyway, as
an APLer| found the schemevery easyto use, and rarely had to refer to the manualto look
up a keyword, the obvious choice usually being correct.
Asfar as the choice of symbols goes, mostof them are obvious,with +,-, * and/retaining their
meaningsas in Basic. The symbol = has no meaning in QL/APL because the keyword ‘‘eq”’
is used instead, to be consistent with the use of keywordsforall the other relational functions.
The angled brackets < >replace the square brackets [ ] throughout,i.e. inindexing, axis or drive
specification and in function editing requests. The function editoris different in other ways too,
with the commareplacing the quad characterin all display requests. Thus a request to open
definition for a function FOO,display it and close the definition becomes

defn FOO<,>defn
A line can be deleted from a function by issuing, for example

<-17>

Asthere is only one type of minus sign in QL/APL, a modification to the syntax analyser was
madein order to determine the appropriate meaning according to context. So the sequence
space/minus-sign/digit as in

Xis3-29
indicates the use of minusasa high-minus,or negative marker, whereasits use in subtraction
can be seen in

5-8
3

In the expression
X-1
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however, the minusis taken as a negative marker and a syntax erroris produced, whichis worrying.
A minussign can be forced to mean subtraction by always following it by a space, as in

X-1
which worksfine. This convention will surely lead to problems when codeis transferred between
QL/APLand other APLs.
Performance
Thisis alwaysatricky one, because it depends on what you measure, Casually, QL/APL “‘feels”’
fast, but how doesit compare with other APLs? Well, there are no definitive benchmarks tests
thatI know of, and thosethat have been published are usually woefully incomplete- either because
they ignore important areas, overemphasise less relevant onesorjust fail to test the sort of
demandsplaced on aninterpreterin a real application. Anyhow,time seemingly never permits
the design of a good set of benches and so we'll have to make do with what we'vealready got.
In this case what we've gotis a set of benchmarks comparing IBMs APL and APL*PLUSon
the IBM PC, published in BYTE magazine in March 1984, These tests were additionally timed
using APL.68000 on a MicroAPL Spectrum and onthe QL.The results are summarised in Table
1, with BYTE'soriginal PC timingsleft in for comparison. Considering only these benchmarks,
QL/APL comesoutat about 60%asfast as APL.68000 on a Spectrum and 35%asfast as APL
on the PC,although these figures should be taken with a pinchofsalt as the tests are by no
means exhaustive.
Whentrying to assess the speed of componentfiling onto microdrive cartridges, things start
to geta little nasty, with the appearance of apparently non-deterministic behaviour. After creating
a one thousand element vector of random integers by

Ais rand 100 size 100
the following expression was timed:

A fput 114
Afterten trials, the shortest time was 30 secondsandthe longest 55 seconds(thefirst fput),
with an average of 36 seconds. Presumably the random position of the read/write head over
the tape loopis causingthis variation. The timeto write the vectorto ten successive components
on file was 8 minutes when| tried it, with a reduction to 40 seconds when empty vectors were
written instead. The time to read the 1000 elementvectortimed in ata significantly lower 8 seconds
over twentytrials. These tests were performed using a newly formatted cartridge, and | have
no indicationsof timings with nearly full cartridges.
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Table 1
IBM PC IBM PC SPECTRUM Qu

CHIP 8088 8088 68000 68008
APL IBM APL APL*PLUS APL.68000 QL/APL(K)

BEXCHMARKS VERSION: 1.00 2.6 4.10/B 1.03
1. Z#4/V1 90 102 26 542. 24v/VL 0.4 3 6 163. ZT /C1 IMI 40 25 20 424. Z4VI8.1 390 282 4312 68245. 2+1¥R 80 79 87 1696. ZeVR(VI[120]] 20 14 23 517. 2+VICVVI] 600 112 190 3258. 7472 14HR 9 24 12 279. Z+VIevI 150 146 217 20210. 2+2 LaNC 450 60 188 35511. Z+¥Ce.sVC 360 141 158 36312. 2#(150)0.+150 2530 439 241 53513. Z+VRL.+VR 210 341 192 34014. Z+MRM10+¥R 70 1488 340 55915, Z+FIB 2200 3827 1654 325016. Z+VRx3.14 100 136 229 39617. 2+¥RA3.14 110 142 389 5418, Z+@VR 150 143 2428 380719. 2+1OVRx.1 4ll 438 3462 4559

Note 1: Each benchmark was run 100 times in succession. The times are in
milliseconds and are adjusted to represent one execution of thegiven expression (net of looping overhead).

Note 2: The figures for the PC benchmarks were taken directly from theMarch 1984 issue of BYTE, page 248. Since that time two majorupdates to the APL*plus/PC product have been announced, andversion 4.1 shows significant speed-ups over 2.6 in many areas.
Note 3: The variables used in the benchmarking were created by

HI+10 10 p¥I+(500p 0 1 0 0 1)/1500
VL+1 0110001
MR«10 10 pVR+V1I40.1

~ MC«26 26 pVC+*ABCDEFGHIJKLMNOPQRSTUVWXYZ"

Note 4: The IBM PC was running with the 8087 maths coprocessor installed
and enabled. The MicroAPL Spectrum was running in single-user mode.

Table 1: 19 benchmarks for IBM PC APL, APL*plus/PC,APL.68000/Spectrum and keyvord QL/APL
Behaviourand ‘‘feel’’
An importantpart of how popular a new interpreter becomesis its general overail behaviour.
QU/APLfeels robust and responsive, and would appearto behaveitself in most cases, Many
of the problems| experienced werea direct result of my own APL knowledge - e.g.itwas extremely
difficult to rememberto use the keyword “‘on’’ in place of / for doing compressions. This is
particularly unfortunate becausethe resulting divisionis often not detected until sometimelater!
Incorrect use of the minus-sign has also plagued me somewhat.
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The namesofuser-defined functions must be chosento bedifferent from thoseofthe 47 primitives
or a defn errorwill result - a problem if you need to transfer code to a QL from another APL
interpreter.
Avery frustrating drawbackofthe version | used wasthe inability to run Superbasic commands
from within APL.In particular, the need to format a microdrive cartridge from APL. This would
be wonderfully useful when you'vejust created a workspaceonlyto discover you haven't enough
spaceleft on a formatted cartridge.
Aninteresting quirk of the system command)OFFis thatit clears the active workspace, but
leaves you in APL,forcing you to press the RESET button to return to Superbasic (“Surely you
don’t really want to leave APL do you?”’).
Somephilosophy
The useof keywords (and the spacethatusually precedes and succeedsthem)results in function
lines that suddenly becomevery long, especially if you're working in 40 columnsrather than
80. Although [ madethe shift to keywordsquite easily, | found that program development and
debugging became muchharder, my productivity certainly being reduced. The code would always
be written in symbolic APL and then mentally converted to keyword form oninput. (Using a
keyboard thatfeels like you’re typing in cold porridge doesn't help either). Spotting idiomsin
keyword APL becomes moredifficult; how long wouldit take you to recognisethefollowing idiom?

N is((V index Vjeq index size Vjon V
It may be possible that such idiomstake longerto arise in the mind of a keyworderthan in that
ofasymbol person. Alternatively it may be that QL/APLwill attract users who are more ‘“‘wordy””
than symbolic and who have noneofthe problems we might experienceastraditional APLers.
If QU/APLcan be used in a classroom environment, we might even expect to see a higher
proportion of“right-brain” people becominginterested, e.g. those with a greater capacity for
synthesis and word-skills rather than analysis and symbol-skills. Although manywill buy a QL
to run APLon, the important step as far as APL is concernedis in convincing people to buy
APLfor a QL they’ve already got; Jet’s hope the 100 pound price tag won't scare them off.
Onefinal word of warning to those who mightthink that QL/APLwill permanently silence APL’s
detractors:a friend of mine with no computer knowledge cameinto the room where | was using
keyword QL/APL and remarked,after taking a look at the screen ‘‘Well, its all Greek to me"’.
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MOVING DATA FROM1-2-3 to APL
by Michael Carmichae!

Summary
This article describes methods oftransferring data from a LOTUS 1-2-3 worksheet into an
APL*PLUS/PC workspace. The merits of reading directly versus using an intermediate DOS
tile are examined.
Introduction
Why movedata from 1-2-3 to APL? Are there signs of mass defection from LOTUS1-2-3 to
APL*PLUS/PC? Certainly not, but there is a need for APL and 1-2-3 programsto talk to each
other. Both are successful PC productsin their ownright with solid reputations for speedy program
developmentandflexibility. There is clearly a lot of overlapping capability, but a view of the areas
in which oneor other product excels will clearly depend on a person’s background. Typically
anew PC userwill be satisfied with the scope of 1-2-3 whereas a serious programmer may demand
the extra powerof a product such as APL*PLUS/PC.
Would a “hybrid” - an application written in both APL and 1-2-3 offer the best of both worlds?
Considerthe hypothetical example of a company budgeting system. The data flow mightbe:
1-2-3 APL 1-2-3 — APL 1-2-3
@ Skeleton input forms are designed and saved in 1-2-3
@ =APLreadsthe forms and customises them accordingto differing departmental requirements.
@ Users enter the figures onto the prepared 1-2-3 worksheets. “Local” calculations and

comments can be appended.
@ APLis used to validate, consolidate, analyse and report.
@ The 1-2-3 graphicsfacility is used to prepare bar-graphsof key totals on a pen-plotter.
APLis the “glue” which binds togetherthe 1-2-3 parts of the application and adds advanced
analysis and reporting. Now whatare the advantages?
@ Flexibility - development can evolve according to the available mix of user/programmer

time and expertise.
@ Shared data - greater accuracy and standardisation, less misplaced effort.
@ Maintenance- The 1-2-3 User’s Manualwill be adequate documentation for many parts

of the system! Minor changes and new features can be addedto the application without
the direct involvement of the APL programmer.

And wherewill theline be drawn? Whyinsistthat a simple - tedious even- part of the application
be written in APL? Summing rows and columnswith a few deft keystrokesis no longer a feature
exclusive to APL, and most 1-2-3 users will be quite capable of writing programs of the
‘“‘Add/Change/Delete/Print’’ variety themselves.
So assumingthereis role for both PC products how easily can data be passed between them?
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Foreign Correspondence
The headingofthis sectionis taken from the chapterin the 1-2-3 User’s Manual which describeshow 1-2-3 and other programs maypassdatato andfro. For example 1-2-3 has a TRANSLATEfacility enabling a worksheet(file extension .WKS)to be converted to a DIF standardfile andvice-versa.
But for passing data to and from APLan obviousrouteis via an intermediate DOSfile.

 

APLto 1-2-3:
workspace = =--- aetteee se—» DOSfile = ---=-~----—» worksheetNWRITE FILE IMPORT
1-2-3 to APL:
worksheet-~-=---=---==--“+ DOSfile---- “> workspace

/PRINT FILE . /NREAD
To move data from APLto 1-2-3 write an “unformatted”report to a DOSfile with the APL*Plus/PCsystem function NWRITE(‘‘nativefile write”). The data should be indistinct columns with doublequotes aroundtextfields. This ensuresthat from 1-2-3 a /FILE/AMPORT/NUMBERS commandwill put each item into a separatecell.
From 1-2-3 the /PRINT/FILE command prints a specified range to a DOSfile {with file extension-PRN)instead ofto a printer. The system function NREAD can then bring the data into a workspaceas character data.
There is a second approach to movingdata from 1-2-3 to APL:one canattemptto read the datadirectly. Obviously this requires a basic knowledge of how a worksheetis stored.
Letit be stated that our objectiveislimited solely to moving “displayed” 1-2-3 data. A columnof “values”is to becomea vector of numbers; a columnof“labels”is to become a charactermatrix. Just as a displayed number in APL may concealits type and rank so a value in 1-2-3may conceal a wealth of underlying informationin the cell. But here no attemptwill be madeto carry overthat information stored “‘beneath" the worksheet- i.e formulae, range-namesetc.
In whatfollows the two chosen approaches
@ reading via a DOSfile
@ reading the worksheet directly
will be explored in somedetail.
Reading via a DOSfile
'n commonwith other PC packages 1-2-3 hasthe option of directing a “print” to disc ratherthan to a printer. The .PRNfile so producedis a straightforward ASCII textfile; there is a CR,LFPair at the end of eachline anda right-arrow character (DEC 26) marking the end-of-file,followedby a numberoftrailing nulls.
To send a portion of worksheetdatato a printer just set the range and GO! Similarly to senddata to a file the sequence of commandsis
/PAINT/FILE/Enter Filename/Set RANGE/GO/QUIT
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Becausethe goalis to movedata,it is a good ideatofirstofall selectthe print option “unformatted”
and to set the page marginsto zero, By default 1-2-3 prints have a left margin of four spaces.
A “macro”in 1-2-3 is a sequenceof keystrokes that the user can store on the worksheet as
an executable procedure.
The following macro will write the data from the worksheet NUMS.WKSshownin Fig 1 toaDOS
file named NUMS.PRN.(Note that F- represents the ENTERkey.)
ip f NUMS — A2..E5 rg q
Whosayscryptic one-liners are exclusive to APL!
Fig. 1

A B c D E F 6 wl12 1234 5678 9012 3456 78903 -2 -1 0 1 24 35 46 57 68 795 80 91 102 113 1246783
EXAMPLE1 demonstrates readingthis file NUMS.PRNinto the APL workspace. Inthis particular
case rebuilding the data is very easy because there-is a fixed numberof characters perline.
Please note that the examples are presented as an APL “session” in Appendix 1. The APL
functions thatare called are listed alphabetically in Appendix 2. For instance EXAMPLE1 uses
the function <nREAD>.Thisis a cover function for the NREADsystem function andis also used
in other examples.
EXAMPLE2 is another demonstration of reading a .PRN file, this time one containingthe data
from the worksheet CURR.WKSshownin Fig 2. A little sophisication has been added to the
new 1-2-3 macro.Fig 3 lists this ‘‘file-save"’ macro whichis stored along with the data on the
CURR.WKSworksheet. When the userpressesthe alt-F key both .WKSand .PRNfileswill be
updated, Use of the keys {end} {down} {end}{right} ensures the rangeis extended to include
any newly entered data. (Note that the macrowill fail the first timeit is run because the DOS
file CURR.PRNwill not exist!)

Fig. 2
A B c D Eg F

i REF CODE NAME LIMIT2 803 FREF French France 253 804 GERM German Mark 454 806 UKPD United Kingdom Pound 355 808 HOLG Dutch Guilder 156 811 ITAL Italian Lire 15789
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Fig. 3
AA AB AC AD1 MACRO ACTION COMMENTDee34 \F /EseCURR™r{esc} /* overwrite WKS file5 /p£CURR~r /* overwrite PRN file6 ribs} /* set print range7 {home}. {end}{down}{end}{right}~ /* from Al to end of data

8 Bq d* go, quit5

The function <prnREAD> calls <nREAD> and the make-into-matrix utility <MIM> which, using
the LF characteras a delimiter, returns the contents of the .PRNfile as a character matrix. The
looping function <prnSPLIT> “‘splits" the data vertically into APL variables <field1>, <field2>,
etc. The single-word column headingsin the first row are a device to supply the function with
“field widths’’. Of course when a DOSfile is used as an intermediatefile the specific row, column
and datatype informationis lost.
How robustis the reading-via-a-DOS-file approach? New rows and columns can be added with
confidence.Altering cell widths will not confound it provided there is no overlappingofthe data.
Howeverinserting a blank row would cause a problem with the example given.
One advantageofa .PRNfile is that being an ASCII text file it can be inspected and manipulated
in DOS.itis “spaceefficient” : a file such as CURR.PRNis substantially smaller thanits progenitor
CURR.WKS.
Reading the worksheetdirectly
Why messaboutwith macros and intermediatefilesif it is possible to grab the datadirectly off
the worksheet?
Indeedit is possible, and in a special case suchasall integers the solution is simple and elegant.
The challengeis to find a speedy and reliable methad that will read any worksheet.
The four methodsthat will be lookedat are:

a) BFI method
b) Fixed Length Records
¢) String Searching
d) Worksheet Analysis

a) BFI method
This is the celebrated ‘‘brute force and ignorance” method.
If in ignorance the PC-DOS command TYPE B:ALLTXT.WKSis executedit is possible to see
bits of the text data from the worksheet. But the accompanying ‘“‘beeps”and ‘‘flashes’’ due
tothe control characters are very distracting! Ifin APL the control characters are replaced before
display, the whole worksheet can then be studied as an informative ‘wallpaper pattern”.
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A WKSfile always starts with a header sequence DEC 0 0 2 0 4 (ASCII DECimal codes,ie
the zero-origin quadAV index). The cell data, usually only small proportion ofthe total worksheet,
is seen at the endofthefile in cell-by-cell “ravel order”. Once again the file ends with a right-
arrow (DEC 26)and a variable numberof nulls.
EXAMPLE3 shows whatthe last part of the worksheet ALLTXT.WKSofFig 4 lookslike. Each
item of text ends with a null and starts with an apostrophe(the‘‘tabel prefix” of 1-2-3). The nine
preceding control bytes start with the ‘‘circle-star’” character.

Fig. 4
A B c D E F s H12 NORK Norwegian Kroner3 SPAP Spanish Pesata4 KUWD Kuvaiti Dinar56789

What happensif insteadof replacing offending characters wejust remove them? In EXAMPLE
4 the worksheet ALLTXT.WKSis read, any members ofthe first 32 characters of quadAV
suppressed, and a matrix is then made up of what remains using the apostropheas a delimiter.
The result of this brutality is surprisingly effective. Butit will only work satisfactorily for small
worksheets (<32 rows and columns)with text strings less than 32 charactersin length. And beware!
The apostropheis the ‘label alignmentprefix’’ of 1-2-3 whichtheuseris at liberty to change
(eg to" or— or \).
Predictably the BFI method is less successful reading numbers. EXAMPLE5showsa bold attempt
to read the worksheet NUMS.WKSofFig 1. The crude APL expression only managesto salvage
numbersin the range 31 to 255!
At this point t was lucky to come acrossthe article (REF1) by William Sharp explaining the basics
of 1-2-3 record structure,
Aworksheetis a collection of variable length recordswith the general record structure that shown
in Fig 5. The first pair of bytes in the record is the “record type’. There are many record types
in 1-2-3 but ourinterestis confined to the four types shownin Fig 6: integer, character,floating
point andformula.For examplethe“‘circte-star’’ seen in EXAMPLE3indicatesa character recordtype.
Fig. &
General Structure:
 

[eecora |-type [recordfiength| format] cotumafuumber| row foumber| data [ ete |
 

Example: the text "APL" in the cell at row 4, column 3
 

[as fo [xo | of ass] 2] of 3] o | 39] 6s] eo| | o |
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Fig. 6

TYPE LENGTH
13 integer 11 16 bit two’s complement14 floating point 1? 64 bit IEEE double precision
15 character variable label-prefix, text, null
16 formula variable 64 bit , formula description 
 

The second twobytes of a record give the record length andpointto the start of the foltowing
record, The record lengthis fixed for numeric data but of course variable for text.
Thefifth byte is the “format byte”’ which dictates how the cell contents are displayed on the
worksheet(andalsothe cell’s “protection” status). The default formatis DEC 255 whichactually
explains the appearanceof this number in EXAMPLE5 above. Bytes 6 7 8 9 are the column
and row numbers.
The remaining three methodsofthis section are the fruits of this new knowledge.
b) Fixed Length Records
in the last example brute force failed to decypher the numbersin the file NUMS.WKS. A more
scientific approach is now adopted.
Numbersthatare directly entered into the cells of aworksheetare stored asfixed length records,
and fortunately 1-2-3 employs the sameinternal representation used by APL*Pius/PC.
Anintegerrecordis eleven byteslong,the last two bytes being a two’s complement representation
of the value. Thus the procedure for reading say twenty integers is:
° take the last 20 data records from the file
e reshape them into a 20 by 11 character matrix
e do a 163 quadDR”onthe last two columns
{In APL*PLUS/PC quadDRisthe ‘datatype conversion” system function.)
The function <wksNUMREAD>is a versionof this procedure but generalised so it can handle
othersorts of 1-2-3 fixed length records too. EXAMPLE6 is the second attempt to move the
integers from NUMS.WKSinto the APL workspace. This time when suitable parameters are
entered as a left argument to <wksNUMREAD>thefunction returns the correct results.
EXAMPLE7 demonstratesthat with a differentleft arqumentthe same function can handlefloating
Point numbers.A floating point numberin 1-2-3 is seventeen bytes long(eight bytes for the value),
and the APL*plus/PC datatypeis 645. Note that the numbers are movedform 1-2-3 toAPL without
anyloss of precision.
Fig. 7

A B c D E ¥F12 Nose : 41,234,567.12493413 Wing : 14,857 ,263.68577194 Fin: 51,845,736.58771435 Tail : 34,968,756 .25372346789 135
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One canget awaywith inserting labels on such a worksheetprovidedthe lengthof the text string
is chosento exactly match the record length of the numbers. String lengths of 11, 22, 33 etc
for integer and 5, 22, 39 etc for floating point are acceptable. <wksNUMREAD>is designed
to ignore those records types not specified as part of the left argument.
The worksheet RATES.WKSof Fig 8 is a more realistic example featuring floating point numbers.
It also illustrates a problem.In contrastto the other rates on the worksheetthe entry in the last
row is 2065 - a whole numberwhich 1-2-3 inits wisdomstoresas an integer. This is very annoying.
If only the entry were say 2065.5 then each row of the worksheet would conveniently take up
the same numberof bytes.
Fig. 8

A B c D E ¥F G H I J12 803 FREF =-:10.1983 804 GERM 3.3374 806 UKPD 1.095 B08 HOLG 3.786 812 ITAL 20657
8 +C2 +03 +04 +€5 +C69
The solution is to employ 1-2-3's formula datatype.In this type of record evenintegers are stored
in thefloating point format. A formula record consists of the currentvalue followed bya variable
length string representing the formulaitself. Aformula such as” + C2”takesupatotal of 25 bytes.
Astring of such formulaeat the bottom of the worksheet meansthat values entered in the rates
columnwill automatically be placed at the end of the .WKSfile as well and in a pattern offixed
length records. Theseitems can then beretrieved by applying <wksNUMREAD>with a suitable
left argument. EXAMPLE 8 demonstrates the effectiveness of this technique. Note that the
formulae + C2 + C3 + C4 etc should be keyedin directly;if the /COPY commandis used here
the fixed record length requirementwill probably not be met. .
By the way, LOTUS SYMPHONYfeatures‘string arithmetic” which could extend this avenue.
Forinstance oneis ableto write a formula which will format a number,join it to a piece of text
and then trim the result to a fixed length.
¢) String Searching
A very different approach to unscrambling a .WKSfile is to specifically hunt for character
sequencesusing quadSS.This APL*Plus/PCstring search function might not be pure APL but
it is fast!
Thefirst application of quadSSis in the worksheet reading function <wksREAD>used to return
only the ‘displayed data” section of the .WKSfile. The end of the worksheetis always signalled
by the sequence DEC 1 0000 26,and so far as | know (not guaranteed!), the displayed data
section always starts with DEC 113 113 1 (look for the pair of lowercase q’s in EXAMPLE3).
It by a very unlucky coincidence oneor other pattern coincides with part of the representation
of a floating paint numberon the worksheetthe function will of coursefail!
An underhandbuteffective techniqueis to put ‘‘markers”into the worksheet. For example an
importantdata entry cell could be preceded by the sequence colon, space, dash. Whenthefile
is read into the workspace quadSS searchesforthis particular sequence. The user's entry is
then to be found nine bytes along (and terminated with a null if text).
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Intrinsically (that means without cheating by using markers!) the worksheet has someinteresting
sequences. Look again at the example of a characterrecordin Fig 5 and considerthe problem
of flagging the occurenceoftext in a worksheet. Searching for DEC 15 0 will indeed find the
start of the character records but most probablya lot of junk as well (such as row and column
numbers). It would be morereliable to search for DEC 0 39(the apostrophe)orbetterstill DEC
0 255 (the format byte)
In EXAMPLE9 thefunction <wksSPLIT> is usedto processthe result of <wksREAD> reading
the worksheet CURR.wksof Fig 2. The integer and character data is separated into the two
variables <zint> and <zchr>. The function <wksSPLIT> first extractsall the integers by searching
for the string DEC 13 0 7 0 255.
Provided a worksheetcontainsonly text and integersthis function will be reliable althoughthere
are some unusualcircumstanceswhichwill makeit fail. Entering the value 256in row 14, column
18 is one of them!
d) Worksheet Analysis.
The above exampleshaveall placed restrictions on one or moreofthe following: recordtype,
label prefix, format byte, size of worksheet. Such assumptions might be acceptable when say
an APL programmerdesigns a worksheetfor the entry of data tables. But in generalthe 1-2-3
worksheetwill have a complex layout containing manyrecord types. So far we do not have a
method whichwill help answer questions such as:
eo Does row 35 contain only numbers?
e Doesthe word “TOTAL” appear anywherein column 5?
The general case requires a ‘looping’ solution, a record by record analysis of the worksheet.
The final example EXAMPLE 10 will demonstrate reading ail the items in the worksheet
RATES.WKSof Fig 8. The APLfunctions featured are now described.
The function <wksOPEN>,which takes the nameof the worksheetasits right argument, creates
two variables <wksdata> and <wksindx>. (The function <wksclose> expunges them!). <wksdata>
is the raw contentsofthefile returned by the function <wksREAD> usedin the previous example.
<wksindx>is the “worksheetindex’’ a numeric matrix, each row of which summarises a record
on the worksheet. <wksindx>is returned by the function <wksINDEX> which starting at the
top of the data loops around record by record. Every record containsa pointerto the start of
the following one, and as the function proceedsit builds up a six column matrix:
Col 1 - index of the start of the record
Col 2 - length of the record (actually less 4 bytes)
Col 3 - 1-2-3 record type (eg 13 14 15 16 etc)
Col 4 - row number(in zero origin)
Col 5 - reserved for row number- second byte
Col 6 - column number(in zero origin)
Building the ‘worksheetindex”can be quite slow but once complete the hard workis over. Queries
about the worksheet data suchas:
° showall the text in column 2
e showall formula data in row 8
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can now besatified withoutfurther looping. Functions can noweasily be written which use the
index; they can rapidly access <wksdata> accordingto criteria involving record type and row
and column numbers.
In EXAMPLE 10 the function <WKSGET>,which takes a record typeleft argument and a row
or column numberright argument, is shownin action. A fragmentof the worksheetindexis also
given.
Worksheetanalysis opens upfurtherpossibilities. As suggestedin the introduction, the ambitious
can use APL to make changes and additions to a 1-2-3 worksheet. We will not dwell on this
particular aspect!

Performance
How quickly can data be moved from 1-2-3 to APL? How long doesit take to readthefile from
the disc and convert the data into APL variables?

 

 
   

Fig. 9 Moving 1-2-3 Data to APL
Time to read file and convert to APL vars
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Fig 9 showsthe results of experiments using the worksheet CURR.WKSof Fig 2 asa standard.Versionsof this worksheetwith 20,40,80,160,320,640,940, 1280 cells were constructed usingthe 1-2-3 {COPY command.For each reading the minimumtimesforfive runs was recorded.
A readingvia an intermediate DOSfile using the functions <prnSPLIT< and <prnREAD>
B string searching using the functions <wksSPLIT> and <wksREAD> :
Cc worksheetanalysis - the total time to run <wksOPEN> plus <wksGET> operatingappropriately on the four data columns.
D integers - for referencethis graph records the performance of <wksNUMREAD> movingdata from versions of the worksheet NUMS.WKSofFig 1.
The graphs are only meantto serve as a rough guide.It is misleading to give precisefiguresbecausethefollowing itemsare arbitrary or not defined:

the worksheet environment
thefile size, layout and disc drive performance
the state of the APL workspace
the choiceof test data (eg length of text strings)
“processorstall”

Thetests were run on an BM PCwith standard dualfloppy disc drives andfitted with 512k memory,an APL ROMand 8087 FP co-processor.
The worksheets were written with LOTUS 1-2-3 Release 3.1 ; the worksheets were read withAPL*Plus/PC Version 3.1.
Conclusion
It has been shownthatdata canreliably be moved directly from a 1-2-3 worksheetinto an APLworkspace. The processis effective but ratherinefficient. Two reasonsforthis are that only asmall proportion of the data read into the workspaceis ofinterest, and the worksheet analysismethod is necessarily a looping solution and therefore notvery fast.
Which methodts best?
e For extracting a few key values from a large and complex worksheetthe “formula’”’technique(placing copies onthe bottom of the .WKSfile) is attractive. itis discreet becauseit does not require a macro or imposerestrictions on the 1-2-3 user.
e For reading large amounts of data the intermediate DOSfile is the obvious choice forreasonsof speed.It can be arguedthat someofthe time saved whenreadingin the data

is at the expenseofthe extra time (becauseof the additionalfile) to save in 1-2-3.
e For small amountsof data reading the worksheetdirectly is recommended.If atall possiblethe fixed length record or string searching method should be applied, but backed up byworksheet analysis, if only to provide helpful error messages whena problemis detected.
Deciding on the right method, indeedputting up a case for implementing a joint APL/1-2-3application depends on otherfactors besidesthe size and complexity of the worksheet. Howmany programswill share data and howfrequently will they be run? Howoftenwill the data beupdated?
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To concludehere is a messageforall APL*PLUS/PC users whoare also Lotus1-2-3 enthusiasts.
If the two products are co-habiting on your PC let them talk to each otherlike good friends.

Reference
William Sharpe, Learning Lotus File Forms, PC Magazine (UK Edition), Vol 1 Issue 7, November
1984, published by VNU BV, London.

 
 (APL CONSULTANTS London &\
Do youhave experiencein Reading

“% Decision Support Applications
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%* Marketing Support
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Appendix 1 — Sample APL session

an Example 1aq .
® reading a .PRN file ; constant of characters per line
pX+6 nREAD'K:NUMS.PRN‘
256
+We (5x9) 42-1 aA CRLF less one trailing blank on last column
46
0 ~24(4,W) px

1234 5678 9012 3456 7890
-2 -1 0 1 2
35 46 37 68 79
80 91 102 113 124

an Example2aa 77
A reading a .PRN files a more general cagepX+ prnREAD'K:CURRP.PRN!
6 38
prnSPLIT X
A

&5 2pe,fieldl, fields
803 804 406 808 811
25 45 55 15 15

field2,'/|',field3
FREF | French Franc
GERM | German Mark
UKPD | United Kingdom Found
HOLG | Dutch Guilder
ITAL | Italian Lire -
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AA ExampAR

 

pX+O nREAD *K:ALLTXT.WKS!
1408
KE(XsDAVE1])/ipX]*'_' a overwrite nulls
XC(XeDAVE8 9 10 11 13 14 28 128})/ipX}+11' A overwrite other OTC chars + tab
B0tx A but what does it a11 mean!
ZO

 

*#_/_0_0Z_0_m_0__O_0__"_0_1_f_0_0_q_tttOO 
“228+X a this looks more interesting
 ‘NORK_@_w_*_D

—¢_0_M_ *KUWD.
"Norwegian Kroner_9_¢_0_#_'SPAP_@_1_%_2
wh # Wf*Kuwaiti Dinar_0___+* ___.   

nn ExampleAA

A the BFI method on text - crude but effective
X*@ nREAD/K:ALLTXT WKS?
MIM t!9%,(Xe3240AV)/X
/qHO $X2zsez
((LB)
*~ 44NORK
Norwegian Kroner
SPAPSpanish Pesata
KUWD
Kuwaiti Dinar
A presumably the next step is to drop the first 3 lines!
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a the BFI method on integer data - almost a total failure!
X+@ oREAD'K:NUMS.WKS!

4 5 p°20t 1 +0Avi(Xe3240AV)/x
255 35 255 46 255
57.255 68 255 79

255 80 255 91 255
102 255 113 255 124

arn Example6an
A reading integers directly
4 5 p 20 13.11 2 163 wksNUMREAD'K:NUMS.WKS!
1234 5678 9012 3456 7890

“2 “1 0 1 2
35 46 57 68 79
80 91 102 113 124

A thats's better!

8a Example 7

A reading floating point numbers directly
'F20.7' GFMT 10 14 17 8 645 wksNUMREAD 'K:FLOAT.WKS!

41234567.1249341
14857263 .6857719
51845736 .5877143
34968756.2537234
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aa Exanpte8AR
R reading ‘formula’ data
5 16 25 8 645 wksNUMREAD'K:RATES .WKS!

10.198 3.337 1,09 3.78 2065
A from the cells containing +C2 +C€3 +C4 +C5 +C6

AA Example 9
RA

a reading a mixture of text and integers
oX+6 wksREAD'K:CURR.WKS’ © wksSPLIT X
368
zint a here are the numbers
803 25 804 45 806 55 808 15 811 15
S5O0+zchr a here is the text - some of it!
"REF ‘CODE'NAME'LIMIT'FREF'French Franc 'GERM'German
X+(4 OFMIM zebr)[O “le.+2x153J3 O KC1ss).°1'.XE235
French France IFREFGerman Mark |GERMUnited Kingdom Pound|UKPDDutch Guilder [HOLeItalian Lire (ITAL
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A worksheet analysis method
wksOPEN'K:RATES.WKS!

Cowksdata) pwksindx
334 20 6
wksindx[(16).20;] a part of the ‘worksheet index!

1 7° 33 1 0 9
12°11 15 1 oO 1
270613 «14 1 0 2
44 7 13 2 0 0
55 11 15 2 0 1
70 #13 #14 2 0 2

310 21 16 7 0 7

a start/count/record type/row /-/column
«13 wksGET 1 a integers in col 1803 804 806 808 811
15 wkaGET 2 A text in col 2
‘FREF'GERM'UKPD'HOLG'ITAL
214 wksGET 3 A floating point in col 310,198 3.337 1.09 3.78
13 wksGET 3 fA integers in col 32065
16 wksGET 4 a formula data in col 410.198
+16 wksGET “8 a formula data in row 810,198 3.337 1.09 3.78 2065
wksCLOSE @ over and out!
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Appendix 2 — APLfunctionlisting

R*INDXGEN M3N;M13H25;M3
a index generator utility fnaA M(E31] ++ start ¢ M{i2] ++ countA eg: M ++ 3 2p 24, 8 3, 112
NeOfl/ML32]H1+8(N,14+pH) pM42+4(N,14pH) pHM3+((ItpM).N)p l+inR+(.H2>H3)/ .MI+M3a 8503081313 78

 

RMIM CV

<o> R+* 2345,

A convert delimited character vector to matrixa (calla APL*PLUS/PC fn <CSSMATHL> from supplied ws <UTILITY>)
R*CSSMATHL CV

A 8503072147 78

R+A nREAD B;N
a read DOS file <B>

69 10,

A A ++ convert/etart/count see APL*PLUS/PC doc P 3-209
na if O=pA then read whole file as char data
B ONTIE “1 © N+73+A,82,(QNSIZE “1),0R+QNREAD “1,8 © DNUNTIE

A 8503072140 78
1

R+prnREAD A
A read special print file <A> and return as a matrix
R+@ noREAD A
R+(724R1i'+')#R A drop nulls after EOF markerReMIM OTCNL,(~2+Ri'>+')+R A make into matrix
R+ 0 1 +R ® remove QICLF char

@ 8503121918 78
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¥ wksCLOSE[1] a expunge worksheet global vars[2] 0 0 pOEX twksdata wksindx![3] a 8501241139 78

V RA wksGET B;BViM
C1] 4 get record type <A> data from <B>{2] 8 <B> is column number or record number if negative[3] A globals: <wksdata> <wksindx>(4) 4 eg: 13 wksGET 3 returns 211 integers in col 3(5] B¥+(wksindxl53]=A)Awksindx[;6-2xB<OJ=714/B[6] +(a,bscsbec)[13 14 15 16 1A} # int/FP/char/formulaC7) a:ke163 ODR wkedatal (BV/wksindx J)e.+ 9 10] 0 +0C8) b:R+645 ODR wksdatal (BY/wksindx£z1J)*.+8+18) 0 +0C9] csMeBVewksindx[; 1 2] © RewksdatalINDXGEN M+(pM)p 9 6] © +0Clo7 a 8503252018 78v

 

¥ RewksINDEX A; INDX;VEC6
C1] a compose index to worksheet data <A>
£2} a loop through record by recordC3) 4 REs16] ++ startpoan, lengthofstring..recordtype.srowsrowLbyte2],col€4] a this version assumes above ‘attributes’ are all less than 256[5] a <VECé> contains "attributes" for record starting at index <INDX>(6) a
{7] Ret! O INDX*+1] © HAX+77+pA£8] a:[9] +CINDX>MAX)/bC10} R+R,VEC6+INDX,ALINDX+ 207 8 5]C11] INDX*4+INDX+VEC6{2] 0 +a[12] b: ‘
C13) RC (CpR)#6),6) oR[14] s 8503252021 78v

¥ RA wksNUMREAD B

[7]Cs]C9] B ONTIE “1 © R*ONREAD “1 82 .ONSIZE “1 © ONUNTIE “1 a read file
[10] «8 shape up last part of file
Cll] ROR O Re(x/AC) 39)4(R1OAVL2])4+R O RAL] 3I]pORC12] R+(ROsi]=OAVE1+a231)4R a compress out all but specified record typeC13} R+RO59+1AL4]] © R«ALS5IJODRLR A convert to numeric[14] a 8503252022 78v

ODR is described in APL*PLUS/PC sys doc P 3-54

C1] «4 read numbers from WKS file <B>(2) a A ++ /noofrece/I23rectype/reclength/noofbytes/ODRdatarepE3] a eg:(4] a A ++ 5 13 11 2 163 A integerC5] a A++ 5 14 17 8 645 A FP numbers
Cé] ws A ++ 5 16 25 8 645 A formula eg: 25 is length of +Al type

A
A
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Vo wksOPEN A :
El] a read worksheet <A> putting info into vars <wkadata> and <wksiadx>
[2] wksdata+® wksREAD AC3] wksindx+wksINDEX “1+MAViwksdata
C42 a 8503081339 78v

¥ R+A wkeREAD B;BEGSEND; BV[1] # read 1-2-3 worksheet (displayed) data
€2] a drop the worksheet status preamble[3] B ONTIE “1 © R+ONREAD “1 82 ,ONSIZE “21 © ONUNTIE “1
[4] a if (0=pA) assume normal start of data mark qqU (no guarantee!)[5] An otherwise <A> is text ‘marker’ placed in worksheet by user(6]  BeGea.(O=pA)/OAVE1+ 113 113 1]C7] END+DAv£1+ 1 0 0 0 26] A end of wks recordC8] sy+(r Oss BEG)v(R Oss END)
[9] «a drop data outside the marked limitsC10] RCL +pBEG)4C#NBV)/R£11] a 8503252024 78

v

Vo wksSPLIT A; INDX;BV;R
£1] a non-looping analysis of wks <A>; splits data into integer and char varsC2] a eg: wksSPLIT @ wksREAD'B:CURR.WKS'[3] a relies on MAV[256} being the "format' byte[4] A fails if any formulae or floating-point present[5] a char data into <zehr> ¢ and num data into <zint>[6] Rea[7] Byer Uss OAV[1+ 13 6 7 0 255] wm mark integer records :[8] INDX*+,(BV/1pR)e.+ 9 10 A extract ‘value’ indices{9] 2int+163 DDR REINDX] a convert
Clo] aC11} REINDXI+OTCNUL A set integer values to null£12] a set leader bits of char and int records to null[13] InNDx+,((R=QAVE256])/ipR)o.+ “4 “2 0 1 3 9 REINDXJ+DICNUL
[214] R+(R#QTCNUL)/R A compress out nulls[15] zehr+R(163 a 8503252023 78v

¥ ReprnSPLIT MySiN;T
{1] « columnwise eplit of ‘table’ <M> to variables <fieldl> ete[2] a assume Ist row has one word col headings indicating field widths[3] a return number of variables createdC4] N+ O Set temMC1:] 0 Se#\5>7140,5£52 A S is now a series of ints indicating which col belongs to which field

ai[7] +b IF N>"its[8] T+ £0 +mME3(S=N)/1pS](9) s'field',(¥N),'+T!
£10] N+N+1 © +a€11) b:(123) ReN-1Ci3] a 8503121920 789
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A DIF FILE INTERFACE
by Romilly J Cocking

Abstract: Spreadsheet packagesofferfacilities that complementthoseavailable in APL. This
article describes software that allows easy data transfer between the two environments. The
conversion software is written in C, but can be invoked from the APL workspace in a manner
transparentto the user,
Introduction
Most companies operate budgeting systems.In Cocking & Drury we have a 12-monthly operating
plan, which we currently maintain using Symphony. The plan containsanticipated headcount,
expenditure and revenue,divided into about forty sub-categories. We enter‘actual’ data asit
becomesavailable, and we produce variance reports, year-to-date reports, and consolidations
that combinefigures by department, location and subsidiary company. Thedatais not only used
to monitor our performanceagainstplan; we also useit to improve the accuracyandflexibilty
of the modelfrom which ourpian is derived.
While SymphonyorLotus 1-2-3 areidealfor data entry andfor the preparation of simple reports
(e.g. P & L for a single unit ), APL is much betterfor the sort of data manipulation required for
variance reports, consolidations and extrapolation.
Theideal solution would be to use each too! for the taskit is best at. We needed an easy way
of movingdata from the spreadsheet environmentinto an APL workspace and back again; to
our surprise, we found nothing available that met our requirements.
The structure of spreadsheet data
Wewanted a methodof moving data between a spreadsheetand the APL workspace. Although
we found nosuitable software, there is a standard file structure developed for this sort of
requirement. Called the DIF file format, it was developed by Software ArtsInc (authorsof VisiCalc).
Most spreadsheets available today can export and import data in DIF format.
Thefile format was designed with BASIC and PASCAL programmersin mind,and DIF files are
not very tractable in APL.It would be hard to write APL functions to handle DIF files efficiently,
and the resulting code would be difficult to maintain and prone to WS-full.
A spreadsheetis just a table of data, though, and oughtto be easy to handle in APL. The only
problem liesin the fact that each spreadsheetcell may contain either a single (scalar) number
or a text (character vector) label. Let us look at a simple example

 

Jan 85 Feb 85 Mar 85 Total
Sales 89000 93000 117000 299000
Costs 73450 81830 95460 250740

Profit 15550 11170 21540 48260
 

Figure 1 - sample spreadsheet
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Wecandivide this up into the cells which were set up in SYMPHONY.Theresult is shownin
Figure 2.
 

 

 

 

 

 

dan 85 Feb 85 Mar 85 Total
Sales 89,000 93,000 117,000 299,000
Costs 73,450 81,830 95,460 250,740

Profit 15,550 11,170 21,540 48,260
 

        
Figure 2 - spreadsheetcells
If we were using a nested array system, such as Sharp APL, APL2 or APL*PLUS/1000, we could
representthis structure as a matrix in which each element waseither a numberor an enclosed
character vector. We wanted to use APL* PLUS/PC,sowe neededto find a simple representation
in ‘conventional’ APL.
Wefounda solutionthat has proved easy to understand, and straightforward to implement. The
spreadsheetis represented by four APL arrays - a numeric matrix, a text matrix, a mask matrix
and a vector of text column widths.
The numeric matrix has the same numberof rows and columnsasthe spreadsheet. Numeric
spreadsheetcells match numeric valuesin the matrix; text cells match numeric matrix entries
of zero. For the example above, the numeric matrix looks like the one in Figure 3.

0 0 0 QO 0
0 89000 93000 117000 299000
0 73450 81830 95460 250740
0 0 0 0 0
0 15550 11170 21540 48260
0 a 0 a 0

Figure 3 - ‘nums’ matrix
The text matrix has as many rows as the spreadsheet. Each columnof the spreadsheet
correspondstoa set of consecutive charactersin the text matrix. The widthsvectortells us how
many characters wide each columnof the spreadsheetis. Going backto our example,the text
matrix {called chars) and widths vector(called widths) looklike Figure 4.

chars
Jan 86 Feb 85 Mar 85 Total

Sales
Costs
 

Profit
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widths
1589999

Figure 4 - ‘chars’ and ‘widths’
In mostcasesit will be clear from looking at ‘nums' and ‘chars’ whichcells of the original
spreadsheetcontained numbers and which ones contained characters. However,this information
is explicitly held in the mask matrix, which has one character per spreadsheetcell - a ‘t’ for text
cells and a ‘v‘ for numeric-valuescells, In our example, the mask matrix is shownin Figure 5.

mask
ttttt
twww
twww
ttttt
tww
ttttt

Figure 5 - ‘mask’ matrix
The transfer technique
The processingof our budgetdata is done by several people, notall of whom are expert in APL.
We needed to be able to package upthe transferof spreadsheetdata into an APLfunction that
could be integratedinto a reporting system.In principle this transfer consists of three distinctstages:
@ conversionof the spreadsheetinto DIF file format
(i) conversion of the DIF file to APL format
(ii) fetching the data into the active APL workspace
Thefirst stage can be doneby oneof the programs on the SYMPHONYutilities diskette. The
program (WRKDIF) expects a worksheet pathnameanda DIF-file pathnameto follow the program
nameontheline whereit is invoked; it can be called from within APL by meansof the quad-CMD
system command,providedthat it has been copied into the appropriate DOS sub-directory.
The second stage could be done by an APLfunction, but the DIF file format meansthatthis
would bevery inefficient. We decided that we would develop a DIF file conversion program in
the C programming language. C has many advantagesforthis sort of application; these include
portability, ease of maintenance,efficiency and simplicity.
The program that we developed expectsa DIFfilename and a DOSfilenametofollowit on the
line whereit is invoked. It readsthe DIF file, creating the numeric and mask matrices and storing
eachtext string and columnwidth in appropriate data structures. It then creates a DOSfile, and
writes out a series of entries in the same format used internally by APL. Thefile contains
(i) the shapeof the spreadsheet (numberof rows, numberof columns, both held as

two-byte integers)
(ii) the ravelled numeric matrix (an array offloating-point numbers in IEEE format, asused by APL*PLUS/PC).
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(iii) the ravelled mask matrix (a series of bytes representing ASCII characters)
(iv) the width vector(a series of two-byte integers)
(vy) the ravelled character matrix (in the same format as the mask matrix.)
The useris blissfully unawareof this, as the APL program readsall the relevant data into APL
variables using the APL* PLUS‘nativefite read’ quad-function. A listing of the relevant APL function
is included in appendix 2, as is a sample session using the interface.
Software developmentin C
Weapproachedthe developmentofthe DIF file conversion program with some apprehension.
J was keen to do the development myself, as we expect the combination of C system software
and APL applications software to play an increasingly importantpart in our business. t found
manypoints of similarity between C and APL,but there are also fundamental differences. Like
APL, C is terse and powerful. This can lead to elegant software, andit can help you produce
maintainable code- but you will need maturity and self-restraintif you want to be remembered
for writing programsthat are both elegant and easy to maintain!
C differs from APL inthatit has (and needsto have)a full range of constructs to control looping
and branching. Becausearrays in C have to be manipulated one elementat a time, loops are
common.The languageconstructs(linked with appropriate conventions about program layout)
meanthat loops can beefficiently executed and easily understood.
Another fundamentaldifferenceis that C is a compiled language.(C interpreters exist, but lose
the efficiency advantageof compiled code). Although C compilers canbefairly fast, they cannot
yet yield the same programmerproductivity as APL. C Programs can run muchfaster, however
-ittakes about 6 secondsto generate full cross-referencelisting for the DIF file interface, whereas
an APLcross-reference of a similar sized APL system would take several minutes on a PC.
For those whodonot know C,butwish to geta flavourof the language, a listing of one of the
functions usedin the DIF file interface is included as appendix 1. The function (called sa_iota)
looks up a string of characters in a vector ofstrings. It resembles dyadic iota in APL.
\t has not been possibleto list the complete DIF source; it would take up too much space, and
in any case a commercial product based on this software is currently undergoing beta-test.
Conclusion
Wefeel we have achieved considerable benefit through this development. Much has been gained
by using therighttool forthe right job - we have combinedthe easeof use of spreadsheetsoftware
with the powerof APL. We havealso beenable to integrate package software,tailored C code
and APL thanksto the powerful interfacing capability of APL” PLUS/PC.
A further benefit awaits us. When spreadsheets producing DIF files become widespread under
UNIX,we will be able to useall the interface software without modification. C is portable across
operating systems, and both the APL code andinternaldata formatsare fully compatible with
APL*PLUS/UNX.
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Appendix 1 - C functionlisting
sa_iota(v,s) /* return index of string s in vectorof string pointersv.

return -1 if not found. last element of v must be NULL. */char *vU], *s;{int c;
char **p;
pv,while ("p) {

c = stremp(s,"p);
if (Ic) return(p-v);
prt:}return(EOF);
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Appendix 2 - Sample APL session
VWRK2APLCO]¥CO] WRK2APL pathnamejrhoicells;Ol0;charjintjrealitwitrhoC1] a WRK File into APL variables

C2] aA[3] a Calls <if>, <Acmd>. Invokes <WRKDIF.EXE>, <DIF.EXE>.
[4] a[C5] a <nums>, <mask>, <widths> and <chars> are used to contain
[6] a the relevant items of the spreadsheet.
[7] aA
C8) A <pathname> is used as the source file:[9] a <TEMP.DIF> is used as the DIF transfer file, which is erased.[C10] A <TEMP.APL> is used as the APL transfer file, which is erased.C12] ONURTIE ONNUMS © Dlo+1 © char+82 © int+163 © real+645[12] +err if O#4emd 'WRKDIF ',pathname,’ TEMP.DIF' a CONVERT WRK JO DIF£13] +err if OtAcmd ‘DIF TEMP.DIF TEMP.APL’ @ CONVERT DIF TO APL FORMAT[14] err if O*Aemd 'ERASE TEMP.DIF?C15] ‘TEMP.APL' ONTIE 71(16) celis+x/rho+DNREAD “l,int, 2 0 A READ SHAPE VECTORC17] nums+rhopQNREAD “l.realscells A READ NUMERIC VALUES{18] mask+rhopUNREAD “1,char.ceils a READ MASK19] twee/widths+ONREAD “1,int.rhol2] aA READ WIDTHS£20) chars+trhopUNREAD “l,char.*/trhotrholli.tw 4 READ CHARSC21) 'TEMP.APL' ONERASE ~1 © +0 A ERASE APL TRANSFER FILE£22) err:'oucn’

WRK2APL 'C:\SYMPRONY\RIC\EGL WRK!
nuns
Q 0 o 0 0
0 89000 93000 117000 299000
0 73450 81830 95460 250740
9 9 0 0 0
O 15550 11170 21540 48260
0 0 ° 0 0

chars
Jan 85 Feb 85 Mar 85 Total

 

widths
159999

mask
bette
tyvvyv
tyyvy
teete
tyvvv
tutte

+\0 “Lenums
0 0 0 Q
O 89000 182000 299000
O 73450 155280 250740
0 0 0 Qo
O 125550 26720 48260
0 0 0 0

154

 



 

VECTOR Vol. 1. No. 4

WHEN DOMINGOIS NOT SUFFICIENT
by A.M. Sykes and J./. Anself

Introduction
The use of DOMINOto solve linear equationsis a particularly pleasant feature of APL to a
Statistician asit forms a basis for Regression. Howeverone should be on guard in using any
general routine such as DOMINO.Whilst it performs adequately in many contexts, even in
comparison to some NAGroutines,there are circumstances whereit causes concern. On these
occasionsit would be pleasant to have other general routines.
In this paper the authors outline two main deficiencies they have found using MIP’s APLin
Regression and suggest remedies. Thefirst problem is numerical stability due to variables in
the regression having low variances. The second occurs when fitting many variables, some of
whicharecollinear.
Briefly, the first problem may be overcomefairly simply by use of transformations. The second
requires the introduction of forms of Generalised Matrix Inverse or Psuedo-Inverse. The latter
leads to a more natural view of regression whichfacilitates extensions.
Regression
Regressionis possibly the most widely used techniquein Statistics.It attempts to accountfor
the variancein one variable by anothervariable orset of variables. In mostpracticalsituations
the underlying modelis taken to belinear of the form;

y = bo + Bx, + DIX, +... +bx +e
wherey is the variable one wishesto predict, x, ,X2,.....X, is a set of variables used to predict
y, and e is the residual. The term residual is used to accountfor any portion of the variation
in y unaccounted for by the variablesx,, ... , x,. Often e is taken to have a Normaldistribution,
thoughthis is not a requirement as somepractitioners seem to believe, see (1,11,12). (Other
forms of generalisation are also mentionedin these papers.) The obvious APLsolution for the
unknown parameters B would be;

YaX

whereX is the design matrix with columns composed ofx,, ... ,x, with the first column being
a vectorof 1's.
The mathematical representation of the solution is not so attractive being;

B = (X"X)'XTY.
Hence the main problems revolve around the invertibility of X'X. One can divide the problem
into two possible classes; Near Singular and Singular.
Near Singular of X"X due to small variances.
Asimple example,given by Greenfield and Siday (8) shows how small variances cause many
statistical packagestofail. The data are presented in Table 1. Applying DOMINOresults in a
DOMAIN ERRORfor even moderate values of n and m, see Table 2. Essentially the routine
cannot copewith the varianceof the predictive variable. A simple solution to the problem is to
strip off the mean and then appropriately scale the variable involved. Fitting can then usually
be carried out using DOMINO.Afterfitting one can then rescaleif desired.
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Table 1
Greenfield’s Data

i 1 2 3 4 5
Yj 7+107" 74+2x107% 749x107" 744x107 745x107"
x; 8+107™ 843x107 a 2xt07™ =e axt07™ 845x107

(Forthis data intercept should be 7+ 0.3x10~"-7.2x10—",
and the gradient should be 0.9x10™~".)

Obviously there is a wide choiceof possible scaling procedures. One mightscale bythe standard
deviation thoughthis would entail squaring of already small values. An alternative is to use average
of the absolute deviations from the mean,thisis the method employed inthe algorithm INVERT.

VY BETA+Y INVERT X:MY3¥Y1iX1;X2;N5M
(1) YI+Y-MY+4¢/Yipy
£2) XI*XKLENpX2+4f | (X1+X-NpH+s/XtNC1 J) 4 (N~pxX) C1]C3] Nel+BETA+Y1@1,X1C4] BETA*(HY+BETAL1]~+/HxN) NeNEX2

The algorithm has been fairly successful in practice, the result of analysing data in Table 1 is
given in Table 2.

Table 2
Numberof correct significant figures when applying DOMINO, INVERT and BJORCKto
Greenfield’s Data with n=O and m= 1,2,... , 13.

M DOMINO (INVERT BJORCK
1 ALL ALL ALL
2 8 ALL 9
3 7 ALL 8
4 4 ALL 7
5 DE 9 6
6 DE 8 5
7 DE 7 4
8 DE 6 3
9 DE 5 2
10 DE 4 0
aR DE 3 0
12 DE 2 0
13 DE 0 0

(DE means DOMAIN ERRORand ALL meanscorrect answergiven.)
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At each pivot-sweepthe effect of a given variable is removed not only from the otherX variables
but also from Y and hence the side-effects are as follows:
(1) The regression coefficients are produced in the last column.
{2) Dropping off the last row and column produces the — (xx) and this yields the estimators

variance covariance matrix.
(3) The entry in the bottom righthand corneris the residual sum of squaresin the usual Normal

Theory of regression.
Whathappenswhena pivot is 0? Eachpivotis examined beforeit enters the routine.If below
a given threshold,set by the user, thenthat variable is marked. A marked variable is one which
is (almost)totally dependenton previousvariables, it therefore affords no additional explanation.
Forthe data presented in Table 3 DOMINO would produce DOMAIN ERROR whereasuse of
Beatonyields the following solution;

Y = 2.6029 ~ 0.0016X1 — 0.3061X2 + 0X3
Obviously it is not unique — analternative solution is

Y = 2.6029 ~ 0.0995X1 ~0,1225X3 + OX2
In the penultimate section of the paperthe authors give someindication ofcriteria for selecting
an appropriate madel.

Table 3
Data with Linear Dependence amongstthe X variables

N Y Xt X2 X3
11 2.6 2.500 1.050 0.625
2 1.3 2.375 1.960 3.000
3 2.5 3.125 1.700 1.750
4 1.6 1.000 0.870 1.375
5 3.0 1.875 1.300 1.750
6 2.2 1.500 1.730 3.125
7 2.2 0.875 1.680 3.500
8 24 0.125 1.040 2.500
9 1.7 3.500 1.470 0.875
10 2.2 1,625 1.570 2.625

Bjorck’s Algorithm
This is a modified version of the Gram-Schmidt Orthogonalisation procedure.It might be thought
of as a sweep procedure since each column sweepsthrough the matrix X in turn. Hence one
removestheeffect of a variable from all subsequent variables. It does howeverresult in two
matrices usually referred to as Q and R, hence the generic nameforthis type of procedure —
a Q-R technique.R is a square uppertriangular matrix whilst Q is an orthogonalization of X.
The APL codeforthis algorithm is given below:

V BeY BJORCK XjN3J3K3T:8
£1) Je=/pRe(N NO149Q+(pX)p0)p0C2} Lee Lg JleC xls s)+. xk 51) +005C3] QUsa)+xCss}erf5;I]C4] +(J=N)/BC500 RCIFKI*QL 33) +. «x05 K+J4+1N-53
(63 XUsXJ+xX0sKI-Q033]°.«RCI3k)
C7) +(1<ded+1)/L(C8) RiC+¥t.xQ[9] BeS\CCETJBRUITsT+(S*1E9s 1 1 &R)/iN]v
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Singularity due to Collinearity.
Problemsdueto collinearity are more complex andresult in the singularity of xx, due to linear
dependence between the columnsof X. This simply meansthat one or moreofthe variables
can be expressedin termsof the othersfor the data in question. This may or may not be due
to anintrinsic relationship betweenthe variables. Hence although DOMINOwill fail there exists
asolution thoughit will not be unique.It is achieved by removing a dependentsubset. The only
question to a Statistician in this context would be which variable or set of variables should be
removed. The solution dependspartially on the contextandcriteria of efficiency of choice,i.e.
in some sensesa matterof taste.
The maininsightintothe Generalized Inverse of a Matrix came from Penrose (13) whoreintroduced
the conceptinitially proposed by Moore (10). He was subsequently followedin Statistics by Rao
(15) and Wilkinson (18), and summarized both in Chambers(5), and Pringle and Rayner(14).
There is a need therefore for an efficient Generalised Matrix Inverse. There are numerous
candidatesfor therale. In this paperwerestrict attention primarily to two, but interested readers
mayconsiderothers, e.g. Given’s (6), Householder’s (4,9) and Rogers and Wilkinson (16) are
worthy of study. The two selected are due to Beaton (2) and Bjorck(3). Each of these can be
said to have particular merits; Beaton’s is compact; Bjorckis preferred on groundsof accuracy.
Beaton’s Algorithm
This routine worksdirectly with thexx matrix, and hence is compact. (X is an mxn matrix with
m usually muchlargerthan n, so XX is then an nxn matrix.) Unfortunately this ‘squaring’ can
exacerbate numericalinstability when near singular matrices are encountered. Obviously its
compactness makesit more appropriate for use when storage or workspacesizeis limited,or
other constraints exist on the size of individual components.
The algorithm applies a sweep-basedroutine to xx, whichin the contextof regressionis either
the sum of products matrix or the variance-covariance matrix. Given one hasselected a particular
pivot, a suitable diagonal element, the pivotis used to removetheeffect of the associated variable
from the matrix. In the case of using the variance-covariance matrix the pivot is the variance
of the variable being fitted, and a matrix of the residual variance-covariances results.
The APLcade for a single pivot operation is given below and the matrix is inverted by cycling
throughall the pivotal elements.

Y M+N BEATON KC1] M+N-NCK; Je. xNCKs ]¢NCK3K)C2] MCKs 2+N (Ks JN (K3KI
C3] MCsKI*NEsK]#NCK5K]
[4] MUKsK]+-4NEK3K]

In the contextof regressionit is helpful to consider the following matrix since application of Beaton
to it has some pleasantattributes.

x™  xTy
xty ly
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Otherdesired quantities may be calculated easily. For exampte the residual sum of squares
is obtained by

+h X- Qt ox) #2
Chambersindicatesin (5) thatit is more accurate to use the above approachto calculate the
residual than using the estimates of Y themselves.
The properties of Bjorck’s algorithm have been extensively investigated by previous authors
(5,16) and found to be very weil behaved.Asan indication Bjorck’s algorithm was applied to
Greentield’s data and the results presented in Table 2.
A More Natural View of Regression
The traditional view of regression is thraugh the solution of the Normal Equations, see (7,17).
Whilst mathematically sound we have foundit haslittle intuitive appeal even to mathematics
students. The idea of ‘sweeping’in both Beaton’s and Bjorck’s algorithms suggests the geometric
viewpointof projecting a new variable onto the present variable space. Also such procedures
imply that the orderof introducing covariates may be important.
Choosing the Solution in case of Singularity
As indicated before, where no uniquesolution exists the selection of variables to include is a
matterfor the individual. Firstofall, the variables includedin the modelshould be understandable
within the physical backgroundofthe problem. Secondly, models should be as simple as possible,
becausetheyare easier to understand andtend to be more robust. Hence one should include
as few variables as possible. Also the variables should themselves be uncomplicatedin form.
Theselection ofvariables in these two techniques dependsontheorderoftheir consideration,
(selection of order of sweeping). This meanseither the order has to be specified by the user,
or somecriterion must be enforced bythe routine.In Statistics it would be controversialto lay
downa definitive solution to this problem. However, the authorsfeel that the selection based
on partial correlation, while not always optimum, might be a suitable way around the problem.
Extensions of the Problem
The paper has discussed some numerical problems associated with standard Regression
Analysis, where traditionally one assumes (amongstotherthings) thatthe error is Normal and
has constant variance. The latter may be relaxed by using weighted least squares, replacing
X by WX and Y by WY whereW is a diagnonalmatrix of weights. The amended algorithm forms
the core ofthe iterative solution of such Generalized Linear Models whichallowsdifferent error
distributions to be contemplated, see (11,12). The authors are at present working on an APL
version of the Generalized Linear Models(1).

159

 



 

VECTOR Vol. 1. No. 4

References
(1)

(2)

(3)

(4)

6)
(6)

(7)

(8)

(9)

(10)
(1)
(12)

(13)
(14)

(15)

(16)

(17)

(18)

Ansell, J.I., and Sykes, A.M., (1984), ‘APLIM — Applied Linear interactive Models’, Tech.
Rep. 84/2, Departmentof Man.Sc. and Stats, University College of Swansea, Wales.
Beaton,A.E., (1964), ‘The use of special matrix operatorsin statistical calculus’, Research
Bulletin RB-64-57 Educational Testing Service, Princeton, New Jersey.
Bjorck, A., (1967), ‘Solving linear least squares problems using Gram-Schmidtt
orthogonalization’, BIT, 7, 257-78.
Bussinger, P.A., and Golub, G.H., (1965), ‘Linear least squares solution by Householder
transformation’, Numer. Math., 7, 269-276.
Chambers,J.M., (1977), Computational methodsfor data analysis, Wiley, New York.
Clarke, M.R.B., (1981), ‘Algorithm AS163: A Givensalgorithm for moving from onelinear
model to another without going backto the data’, Appl. Stat., 30, 166-8.
Edwards,A.L., (1979), Multiple regression and the analysis of variance and covariance, W.H.
Freeman & Co., San Francisco.
Greenfield, T., and Siday, S., (1980), ‘Statistical computing for business and industry’,
Statistician, 29, 1, 33-55.
Lawson, C.L., and Hanson, R.J., (1974), Linear least squares solutions, Prentice-Hall,
Englewood Cliffs, NJ.
Moore, E.H., (1935), ‘General analysis’, Mem. Amer. Phil. Soc., 1, 197.
Nelder, J.A., and McCullagh,P., (1983), Generalized Linear Models, Methuen, London.
Nelder,J.A., and Wedderburn, R.W.M., (1972), ‘Generalized Linear Models’, JRSS,A,135,
370-84.

Penrose,R., (1955), ‘A generalized inverse of matrices’, Proc. Camb.Phil. Soc., 51, 406-11.
Pringle, R.M., and Rayner, A.A., (1971), Generalized inverse matrices with applications to
statistics, Griffin, London.

Rao, C.R., (1962), ‘A note on a generalized inverseof a matrix with applications to problems
in mathematicalstatistics’, JRSS, B, 24, 152-8.

Rogers, C.E., and Wilkinson, G.N., (1974), ‘Regression,curvefitting and smoothing numerical
problemsin recursive analysis of variance algorithms’, IMA Bull., June, 141-143.

Stoodley, K.D.C., Lewis, T., and Stainton, C.L.S., (1980), Applied Statistical Techniques,
Ellis Horwood Ltd, Chichester.

Wilkinson, G.N., (1958), ‘Estimation of missing valuesforthe analysis of incomplete data’,
Biometrics, 14, 257-86.

160  



 

VECTOR Vol. 1. No. 4

INDEX TO ADVERTISERS
APL Peopie Ltd. Page 163
British Airways Page 26
The British Computer Society Page 32
Cocking & Drury Page 52
Cocking & Drury Page 140
Dyadic Systems Ltd Page 74
H.M.W. Programming Consultant Ltd. Page 86
inner Product Page 104
LP. Sharp Associates Page 4
Metatechnics Systems Ltd. Page 62
MicroAPLLtd. Page 122

Potential advertisers are reminded thatto advertise in the next issue of VECTOR they should
contact David Preedy at Metapraxis Ltd., Hanover House, Coombe Road, Kingston-on-Thames,
KT2 7AH, or phone 01-541 1696.

161



 

VECTOR Vol. 1. No. 4

Please note the following copy datesfor future issues of VECTOR:

VECTOR Vol.2 No, 1... May 31st
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   k 3.Crom Lane Close,Ci APL PeopleLtd. Orel
» Nr. Royston,
‘iD Herts, JGO SOW|

APPOINTMENTS
A placementservice solely for the APL community.

Use our extensive knowledge, contacts and experience in the APL world.
We have vacancies NOW,both permanent andcontract......... and our

confidential advice on career movesis alwaysfreely available.
CONSULTANCY

A consultancy service designed to solve your APL problems.
Consultant’s Toolkit and Supervision available.

Current projects include:-
* graphics
* project management
* databases
* system design
* system ‘rescue’
* documentation
* VSAPL under VSPC, CMS, TSO
APL*Plus/PC, Sharp APL

To discuss your requirements: — Call Valerie Lusmore on 04626-77375
Ragistered employment agencylicence SE6440   
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